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ABSTRACT

We construct two longitudinal datasets that record students’ test scores in a national standardized
exam in Mexico and track students from the end of primary (Grade 6) to the end of lower (Grade
9) and upper (Grade 12) secondary school, then to university and labor market participation up
to two years after graduation from upper secondary. Our results show that test scores are a strong
predictor of future education and labor market outcomes. Using a large sample of twins in our
data, we show that the relationship between Grade 6 test scores and future education outcomes
goes beyond family background. Finally, we exploit the within-individual correlation between
subject test scores and find evidence that this standardized assessment captures in a meaningful
way the specific skills that it is designed to measure. These results show that, despite their
limitations, large-scale standardized tests can capture skills that are important for future individual
wellbeing.

Small sections of text, that are less than two paragraphs, may be quoted without explicit permission as long as this
document is stated. Findings, interpretations and conclusions expressed in this publication are the sole responsibility of
its author(s), and it cannot be, in any way, attributed to CAF, its Executive Directors or the countries they represent. CAF
does not guarantee the accuracy of the data included in this publication and is not, in any way, responsible for any
consequences resulting from its use.

© 2018 Corporacion Andina de Fomento

PREDICTING INDIVIDUAL WELLBEING THROUGH TEST SCORES: EVIDENCE FROM A NATIONAL ASSESSMENT IN
MEXICO



Sd3dVd INIMEOM

WD EVELOPMENT BANK
OF LATIN AMERICA

USANDO EXAMENES ESTANDARIZADOS PARA
PREDECIR BIENESTAR: EVIDENCIA DE UNA PRUEBA
NACIONAL EN MEXICO

De Hoyos, R.
Estrada, R.
Vargas, M.

CAF - Documento de trabajo N° 2018/09
05/2018

RESUMEN

En este estudio, construimos dos bases de datos longitudinales que vinculan a nivel individual
registros de una prueba estandarizada aplicada a nivel nacional en México. En especifico,
aparejamos los resultados que obtiene una cohorte de estudiantes al término de la escuela
primaria (grado 6), secundaria (grado 9) y media superior (grado 12); y los puntajes en grado 9
de otra cohorte con informacion acerca de su educacion universitaria y participacion en el
mercado laboral hasta dos afios después de concluidos sus estudios de nivel medio superior.
Nuestros resultados muestran que los puntajes en esta prueba tienen un alto poder predictivo
sobre las trayectorias educativas y laborales a futuro. Utilizando informacién de una muestra de
gemelos en nuestra base de datos, documentamos que la relacién entre puntajes en grado 6 y
trayectorias educativas a futuro es altamente significativa incluso cuando se compara a
individuos con un origen familiar idéntico. Finalmente, utilizando la correlacién intra-individuo de
puntajes entre materias encontramos evidencia de que esta prueba captura las habilidades
especificas que busca medir. Estos resultados muestran que a pesar de sus limitaciones, las
pruebas estandarizadas pueden capturar habilidades que son importantes para el bienestar.
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Abstract

We construct two longitudinal datasets that record students’ test scores in a
national standardized exam in Mexico and track students from the end of primary
(Grade 6) to the end of lower (Grade 9) and upper (Grade 12) secondary school, then
to university and labor market participation up to two years after graduation from
upper secondary. Our results show that test scores are a strong predictor of future
education and labor market outcomes. Using a large sample of twins in our data,
we show that the relationship between Grade 6 test scores and future education
outcomes goes beyond family background. Finally, we exploit the within-individual
correlation between subject test scores and find evidence that this standardized
assessment captures in a meaningful way the specific skills that it is designed to
measure. These results show that, despite their limitations, large-scale standardized
tests can capture skills that are important for future individual wellbeing.
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1 Introduction

There is increasing recognition that education brings about individual and society-wide
benefits if students acquire a set of relevant skills, including literacy and numeracy, dur-
ing their formative years. Literacy and numeracy are seen as the foundation for the
acquisition of other skills and a direct determinant of labor market outcomes, health con-
ditions, and democratic participation, among other benefits (World Bank, 2018; CAF,
2016). However, there is less agreement about whether and how we can measure these
foundational skills and track their progress in an education system in a reliable way.

Standardized tests are one way to directly measure foundational skills, and, in fact,
many countries have in recent years adopted standardized testing in large-scale student
assessments (Ganimian and Koretz, 2013). The increased availability of test scores in
developing countries has helped build public awareness of the importance of numeracy
and literacy and their too-often low levels, especially among disadvantaged children and
youth. This public awareness can stimulate demand for change and provide governments
with the necessary legitimacy to design and enact education reforms. However, critics
of standardized tests argue that they promote a “reductionist” approach to education,
emphasizing literacy and numeracy in detriment of other equally important subject areas.
Moreover, critics point out that the reliability of standardized test scores is ruined by
either the presence or absence of incentives. On the one hand, high-stakes test can
create perverse incentives that lead to “gaming” or “teaching to the test,” without true
improvements in learning.! On the other hand, in low-stake tests students might not put
in enough effort to pass the test if no consequences are attached to the results (Gneezy
et al., 2017). The key questions, then, are: Despite their potentially limited scope and
imperfect set of incentives, can standardized test scores in early grades be used to predict
future education trajectories and labor market outcomes? Can standardized tests capture
foundational skills—or a relevant subset of them-—in a meaningful way?

To address these questions, we construct two longitudinal datasets that track students

IFor a discussion on incentives and strategic behavior in testing, see Koretz and Barron (1998), Deere
and Strayer (2001), Koretz (2017), Figlio and Loeb (2011) and Neal (2011).



along their education trajectories and through school to labor market transition. These
datasets are among the first of their kind in a developing country. We use information
from ENLACE, a census-based standardized test that primary and secondary school
students in Mexico took from 2006 to 2013. Our dataset tracks students who took the
test at the end of primary school (Grade 6) in 2007 through the end of lower secondary
(Grade 9) and upper secondary (Grade 12) in 2010 and 2013, respectively. We take
advantage of the large size of this student cohort (1.986 million individuals) and identify
about 10,000 pairs of twins in our dataset (individuals with identical last names, birthdays
and Grade 6 schools). A second dataset, merges Grade 12 test scores into a special module
of the Mexican labor force survey (ENOE) applied to individuals aged 18 to 20 years old
in 2010.

Our results show that, despite their limitations, large-scale standardized tests have a
strong predictive power for future education and labor market outcomes and capture the
skills that they are designed to measure in a meaningful way. We first document that
sixth-grade 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. The association between Grade 6 test scores and Grade 12 outcomes
is even larger: Grade 6 students with 1 SD higher scores have a probability of graduating
on time that is 12 percentage points higher and, among those graduating on-time, they
get 0.62 SD higher test scores. We observe that Grade 6 test scores explain a larger share
of the variation in future test scores than of the variation in on-time graduation (the
R-squared in the graduation regressions is 0.059-0.069, while the R-squared in the test
score regressions is 0.362-342).

Second, we find that Grade 6 test scores and future outcomes have a strong relation-
ship even when we compare individuals with an identical family background. To do so, we
introduce a family fixed effect in our basic specification and focus the estimation on the

sample of twins that we identify, controlling in this way for all observed and unobserved



household characteristics. Qualitatively, the results outlined in the previous paragraph
hold. As expected, including the family fixed effects decreases the magnitude of the co-
efficients of interest by 59 percent and 48 percent in the case of the relationship between
Grade 6 test scores and on-time graduation from Grades 9 and 12, and by 22 percent
and 14 percent in the case of test scores in the same grades. The larger reduction in the
coefficient of interest in the dropout regressions is consistent with the hypothesis that
family background plays a larger role in explaining on-time graduation from secondary
school than future test scores. Importantly, the estimated relationship between test scores
and future outcomes is still statistically and economically relevant. A 1-SD higher test
score in Grade 6 is correlated with a 3.4 percentage points higher probability of on-time
graduation from Grade 9 and 5.5 percentage points in Grade 12, and with 0.49 and 0.53
SD higher test scores in Grades 9 and 12. We interpret these estimated coefficients as the
composite of the effect of skills at Grade 6, as captured by ENLACE, on future outcomes
and the within-family individual-level variation in factors that produce better outcomes
both in Grade 6 and later grades (e.g. intelligence, motivation, and health).

Furthermore, we find evidence that strongly supports the case that ENLACE captures
the subject-specific skills that the test is designed to measure. To do so, we adapt our
main specification and run a regression of ENLACE test scores in a particular subject
area at Grades 9 and 12 on the score for the same subject area in Grade 6 controlling
for the individual’s Grade 6 score in the other subject area, plus a vector of twin fixed
effects. The intuition behind this econometric model is that we can control for factors
that have a common effect on math and language test scores by including in the equation
scores on the other subject area. We find that Grade 6 test scores in mathematics (or
Spanish) have a strong relationship to test scores in the same subject in Grades 9 and
12, conditional on grade 6 test scores in the other subject. An increase of 1 SD in math
(or Spanish) test scores in Grade 6 is associated with increases of 0.26 (0.31) and 0.33
(0.32) SD in test scores in Grades 9 and 12. All results are statistically significant at the
one percent level.

In addition, our results show that Grade 12 test scores are a good predictor of college



enrollment and, conditional on being employed, hourly wages. A 1 SD increase in grade
12 test scores is correlated with a 10 percentage points increase in the likelihood of being
enrolled in university. Conditional on being employed, individuals with 1 SD higher test
scores in Grade 12 enjoy wages that are 6 percent higher one or two years after graduating,
even after controlling for upper secondary school GPA and other socio-economic variables.
Also, we observe that students enrolled in majors that require higher math (Spanish)
skills, e.g. engineering (Social Sciences), have higher test scores in this subject.

Evidence from high-income countries shows that achievement levels in test scores are
good predictors of future education and labor market trajectories. For instance, using
longitudinal data from the United States, Rose (2006) and Jencks and Phillips (2011)
show that high school test scores are positively correlated with earnings both for seven
and 10 years in the future. Rivera-Batiz (1992) finds a correlation between math test
scores and the likelihood of securing a full-time job. A positive correlation between test
scores, particularly math, and future labor market outcomes has been documented also
for the United Kingdom and Sweden (Lindqvist and Vestman, 2011; Meghir et al., 2013).
But high school test scores, are, in turn, predicted by test scores at earlier grades, meaning
that early grade test scores can, in principle, predict labor market outcomes. Chetty et al.
(2011) show that test scores at kindergarten are a good predictor of college attendance,
earnings at age 27, home ownership and savings for retirement. Although evidence on the
importance of early test scores for future education outcomes is very scarce, data for the
United Kingdom shows that higher test scores at age seven relate to higher test scores at
age 16 (Lindqvist and Vestman, 2011).

To the best of our knowledge, our paper is the first exploiting individual-level infor-
mation on the association between test scores and future education and labor market
trajectories in a developing country. In addition, the present paper contributes to the lit-
erature on the relevance of standardized tests showing that, despite their limitations, test
scores from large-scale, census-based, assessments have a strong relationship with future
outcomes, and that this relationship goes beyond socio-economic status. Furthermore,

we find evidence that supports the case that these assessments can accurately capture



the foundational skills that they are designed to measure, and that these skills are per-
sistent over the years of a young person’s life. Our results are particularly interesting
because they come from a national education system where people were subject to types
of incentives that can result in score inflation. The results presented here have two im-
portant policy implications. First, they support the design and implementation of this
type of assessments on a broad scale. Second, and importantly for the income inequality
and social mobility agendas, results from large-scale assessments, especially those of early
grades, could be used to target resources towards schools serving students with the low-
est learning levels—which tend to be the poorest. In a country like Mexico, with a large
concentration of wealth and high income disparities, building a public education system
that guarantees foundational skills to all children and youth can be an effective strategy
to reduce income inequality and promote social mobility.

The paper is organized in the following way. After this introduction, Section 2 de-
scribes the ENLACE national examination and the steps followed to construct the longi-
tudinal data. Section 3 of the paper describes the empirical approach followed to study
the relationship between test scores and future education and labor market trajectories.
Section 4 presents the results and, finally, Section 5 presents policy implications and

recommendations.

2 Constructing education trajectories and the transi-
tion to the labor market

We construct two longitudinal datasets for this paper: (1) the ENLACE panel and (2)
the ENILEMS-ENLACE panel. The first panel is formed by a cohort of students’ test
scores at the end of primary school (Grade 6) in 2007, end of lower-secondary school
(Grade 9) in 2010 and end of upper-secondary school (Grade 12) in 2013. The second
panel merges a special module of the Mexican labor survey, Encuesta Nacional de Empleo
y Ocupaciones, ENOE, applied to individuals aged 18, 19 and 20 years during the third
quarter of 2010, with students that sat for the ENLACE test in Grade 12 in 2008, 2009,



and 2010.

2.1 The ENLACE test

From 2006 to 2013, the Mexican Secretariat of Public Education (SEP) applied the
census-based standardized test Fvaluacion Nacional de Logro Académico en Centros Es-
colares, 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. Starting in 2008, ENLACE was also applied to students
finishing upper secondary school (Grade 12). ENLACE was originally designed as a low-
stakes assessment and had no bearing for students on GPA, graduation, or admission.
Nonetheless, the take-up of the test was consistently close to 90 percent (Figure 1). A
total of 15.1 million students in 136,000 schools took the examination in 2013, the last
year when ENLACE was applied.

The purpose of ENLACE was to strengthen school accountability by informing parents
and society at large about the levels and evolution of learning outcomes. In this regard,
the results from ENLACE received wide attention from the Mexican public. Every year,
ENLACE results made it to the front page of most newspapers in Mexico; civil society
organizations were empowered thanks to ENLACE results. In an effort to use all the
information produced by ENLACE to guide school improvement plans, SEP produced
school report cards and a related online platform. Still, few schools viewed ENLACE
as a diagnostic tool, limiting its effectiveness in improvement strategies (de Hoyos et al.,
2017).

By design, ENLACE had a national mean score of 500 and a standard deviation of 100
for every subject area and grade in its first year of implementation. In addition, the test’s
designers categorized scores into four achievement levels: insufficient, elementary, good,
and excellent. ENLACE’s methodology followed item response theory (IRT), allowing
horizontal comparability of results (same grade over time), but not vertical comparisons
(between grades). Implementation of the test involved parent volunteer monitors, external

test coordinators hired by SEP, and close to a million teachers.



In 2008, SEP decided to use ENLACE scores to measure teacher performance in
Carrera Magisterial (CM), a national teacher incentive program that operated in primary
and lower secondary schools from 1992 to 2015. CM offered salary bonuses to primary
and lower secondary teachers who took professional development courses and agreed to be
subject to yearly evaluations. In 2008, ENLACE scores among their students were given
a weight of 20 percent in the program’s total score, and this was increased to 50 percent
in 2011. Almost all eligible teachers chose to take part in CM (Santibafiez et al., 2007).
The decision to link it with CM made ENLACE a de facto high-stakes test encouraging
“strategic behavior” among teachers and, without the proper controls, it probably resulted
in grade inflation (Contreras and Backoff, 2014). Anomalies in ENLACE and the creation
of a national autonomous evaluation institute (INEE) helped cause the test to be replaced

by a new one called PLANEA, implemented for the first time in 2015.

2.2 The ENLACE Panel

ENLACE created a unique personal identifier (Clave Unica de Registro Poblacional or
CURP) for all test takers, enabling the construction of a panel of students with learning
outcomes at different points in their education trajectory. In addition to these outcomes,
the ENLACE dataset included a school identifier, socioeconomic information for each

2 and age and sex of the student. Using the

school based on its geographical location,
CURP, we merge the information from all Grade 6 students who took the exam in 2007
with their results in the 2010 (Grade 9) and 2013 (Grade 12) exams. We begin the panel
in 2007 because of the relatively low take-up in 2006 and the lack of availability of the
unique identifier in some states during that year. Among the 1,986,190 students who sat
for the exam in 2007, we were able to identify 71 percent three years later in ENLACE
Grade 9 of 2010 and 32 percent in the Grade 12 exam in 2013 (Figure 2).

The large attrition observed in the panel is caused by (1) grade repetition, (2) school

2The National Population Council (Consejo Nacional de Poblacién, CONAPO) ranks all of Mexico’s
localities (an administrative and/or geographic entity according to a marginality index, a weighted av-
erage of literacy, access to basic public utilities, household infrastructure and average wages. Rankings
range from very high marginalization to high marginalization, medium marginalization, low marginal-
ization, and very low marginalization. For methodological details regarding Mexico’s marginality index,
see wWww.conapo.gob.mx.



drop-out, (3) exam take-up rates of less than 100 percent and (4) imperfect matching
due to administrative data or coding errors. If a large share of the attrition in the
panel is caused by a low test take-up or imperfect matching, we would not be able
to identify accurately the effects of Grade 6 test scores on lower- and upper-secondary
on-time graduation rates. To quantify the magnitude of the causes behind attrition,
we use administrative data from the annual school census (Formato 911) to estimate the
expected survival rates given state-level repetition and drop-out rates in lower and upper-
secondary. Given the school trajectories implied by administrative data, 77 percent of
the student population that completed Grade 6 in 2007 was expected to finish Grade 9 in
2010 and 39 percent to graduate from upper secondary in 2013 (Figure 2). Therefore, our
ENLACE panel has a survival rate that is 6 and 7 percentage points lower vis-a-vis the
survival rate implied by administrative data, in lower- and upper-secondary, respectively.
This difference is the result of both less than 100 percent test take-up and imperfect
matching. Take-up rate in the ENLACE test is high, 87.3 percent of the population
finishing lower secondary in 2010 and 89.4 percent of the population finishing upper
secondary in 2013. The difference in graduation or survival rates between the ENLACE
panel and administrative data is not trivial (6 or 7 percentage points, depending on the
grade), but it is reassuring that most of the attrition observed in the panel is explained
by grade repetition and school dropouts, subjects we want to examine in this paper.

Two additional issues should be addressed. First, the states of Oaxaca and Michoacan
are excluded from the panel because they had very low test take-up rates in 2007 (65
percent and 49 percent, respectively) and even lower in 2010 (34 percent and 0.7 percent,
respectively). Second, the states of Nuevo Leon and to a lesser extent Coahuila and
San Luis de Potosi have two-year upper secondary schools (as opposed to three-years),
reducing substantially the matching between lower- and upper-secondary students in
these states. Despite the significant share of two-year upper secondary schools in these
states, they were kept in the sample.

ENLACE included a context questionnaire which was applied to a random sample

of students (and parents in the case of primary and lower-secondary students) to gather



information on socioeconomic characteristics, schooling aspirations, and studying habits.
Although the sample size was relatively large,® including controls from the context ques-
tionnaire reduces considerably the number of observations in the regression analysis, as
we will show in the results section.

We use student identification variables to identify 20,187 twins in the ENLACE panel.
We define twins as students with identical first and second last names and birthdays, and
who attend the same school in Grade 6.4 After the matching, the twins identified account
for 1.02 percent of the ENLACE panel in 2007, a level close to the prevalence of multiple
pregnancies in Mexico.?

Table 1 presents summary statistics for the ENLACE panel dataset. Columns 1-3
report statistics for test takers in Grades 6, 9, and 12, respectively. Columns 4 and 5
report statistics for the ENLACE survey sample and the twins sample, respectively, in
Grade 6. A simple comparison of means across the first three columns in Table 1 indicates
that students who graduate on time from lower- and upper-secondary were more likely to
have had higher test scores at Grade 6, be female, and enrolled in a private school. Table
A.1 in the Online Appendix reports differences in means between the sample of twins
and non-twins. Although statistically significant at conventional levels, the differences
are very small and support the idea that multiple (versus single) pregnancies are mostly

a random event.

2.3 ENILEMS-ENLACE

Every quarter, the Mexican statistics office, INEGI, collects labor market information
through the Encuesta Nacional de Ocupacion y Empleo (ENOE), a nationally- and state-
representative rotating household survey.® In most quarters ENOE’s core survey is com-
plemented by a thematic module usually capturing information sought by different secre-

tariats and government agencies. During the third quarter of 2010 (July to September),

3There were 7,557 observations for students and 13,766 for parents.
4The CURPs as well as the students’ names and dates of birth is confidential data protected by Mex-
ico’s personal information laws. We were able to identify the sample of twins due to a close collaboration
with SEP for the present study.
5This corresponds to 10,350 pairs of twins, 93 groups of triplets, and four of quadruplets.
6For more information on ENOE, see http://www.beta.inegi.org.mx/proyectos/enchogares /regulares /enoe/ .
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ENOE’s special module was the Encuesta Nacional de Insercion Laboral de los Egresa-
dos de Educacion Media Superior (ENILEMS), a survey targeting upper secondary school
graduates aged 18, 19, and 20. The objective of ENILEMS was to provide information on
the transition between the end of mandatory schooling (Grade 12) and higher education
or the labor market.”

The ENILEMS-ENLACE panel merges information from the respondents of the ENILEMS
2010 survey with their results in the ENLACE Grade 12 taken in May of 2008, 2009, or
2010. Although ENILEMS 2010 did not capture the CURP, it included all the necessary
information to create a pseudo-CURP formed by name, sex, age, and state where the
student was born. The difference between the pseudo-CURP and the CURP is that the
former does not have the last three digits of the student identification code that the Mexi-
can government generates. We created the pseudo-CURP for 7,105 observations included
in ENILEMS 2010 using the official algorithm for generating the CURP.8

A simple merge of ENILEMS and ENLACE Grade 12 using the pseudo-CURP and
CURP, respectively, was able to match 2,820 observations (40 percent of the ENILEMS
sample). This relatively low matching rate is almost entirely explained by the lack of
the last three digits in the pseudo-CURP. An additional 18 percent of the sample was
recovered manually by identifying coding or registration errors in the CURP generation
process (i.e. errors in birth date or misspelled names). Overall, 58 percent of the individ-
uals in ENILEMS sample were matched to their ENLACE Grade 12 test scores. After
eliminating missing observations in ENLACE score, the panel reaches a total of 3,714
observations. The ENILEMS-ENLACE panel also includes the information from ENOE
for all 3,714 matched observations plus information from ENLACE’s context question-
naire for 13 percent of the panel. Table A.2 in the Online Appendix reports differences
in means between the observations of ENILEMS that were merged with ENLACE scores
and the ones that were not. Statistically differences are very small and hard to interpret,

as they relate to the survey sampling, design, or implementation.

"For more information on ENILEMS, see http://www.beta.inegi.org.mx/proyectos,/enchogares /modulos/enilems, .
8The CURP is a 18-digit unique personal identifier formed by a combination of letters and numbers

taken from the individual’s full name, date of birth, sex, and state of birth, plus a three-digit code assigned

by RENAPO, the Mexican population council. For more information, see https://renapo.gob.mx/swb/.
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Table 2 presents summary statistics for the ENILEMS-ENLACE panel dataset. Columns
2 and 3 in Table 2 decompose the sample into those who are enrolled in college and those
who are not. Individuals enrolled in college have on average considerably higher Grade
12 ENLACE scores than individuals out of college (by around 0.38 SD), but they are also
more likely to have a higher GPA in upper secondary, to have graduated from a private
secondary school, and to live in an urban area. Interestingly, about 26 percent of college

students are employed versus 58 percent of those out of college being employed.

3 Methods

3.1 Econometric model

We are interested in the predictive power of ENLACE test scores over future schooling
and labor market outcomes. In particular, we are interested in the link between test
scores and three outcome variables: future educational attainment, student achievement,
and labor market outcomes including employment and wages. With this purpose in mind,

we write the following model:

y; = Bo + Brenlace; + Bagirl; + €; (1)

in which y; denotes an education or labor market outcome of individual ¢, enlace; is the
individual’s ENLACE test score in Grade 6 as a predictor of future education outcomes or
test scores at Grade 12 as a predictor for labor market outcomes or university enrollment.
and ¢; is a disturbance term. Our main parameter of interest is 3.

We use the ENLACE panel to study the relationship between Grade 6 test scores
and future education outcomes. First we estimate the relationship between Grade 6 test
scores and the probability of on-time graduation from lower- and upper-secondary school,
proxied by observing student “0” sitting for ENLACE in Grades 9 and 12, respectively.
We also use the ENLACE panel to examine the relationship between Grade 6 test scores

and test scores three and six years later, conditional on sitting for the tests.
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The ENILEMS-ENLACE panel is used to examine the relationship between Grade 12
test scores and university enrollment and, conditional on not being enrolled in university,
labor market outcomes. The labor market outcomes included in our analysis are the
probability of being employed—conditional on not being enrolled in college—, and, among
those employed, the logarithm of the hourly wage, and the probability of having a formal
job.

Learning achievement is measured using an aggregated ENLACE test score, the simple
average of the math and Spanish scores, in our main specification. However, we also run
math and Spanish test scores in separate regressions (the results are presented in the
online Appendix 5).

We estimate Equation 1 using OLS. Because several of our outcomes are binary vari-
ables (e.g. graduating on time from high school, enrolling in university, etc.), one could
be worried about potential biases introduced in the estimation of 5; due to the linear
projection of test scores. As a robustness check, we run a Probit model for the binary
outcomes, which does not impose linear parameters as the OLS model and limit the pre-
dicted values of the dependent variable to the interval |0,1]. Results are presented in the
online Appendix 5.

As already stated, in this paper we aim, first, to study the predictive power of EN-
LACE test scores over future schooling and labor market outcomes, and second, to un-
derstand how much of ENLACE’s predictive power is related to the skills it captures as
opposed to just family background. In this second endeavor we face a couple of empirical
challenges, due to relevant variables being omitted from the analysis.

The main empirical challenge behind the identification of the relationship between
test scores and future outcomes is related to the correlation between test scores, future
outcomes, and family background. Test scores at Grade 6 have a positive relationship
with both school dropouts in subsequent grades and family income. Now, suppose, in an
extreme scenario, that school dropout is only explained by family income irrespective of
6th grade student achievement. In this case, since family background and test scores are

highly correlated, we will then find that 6th grade test scores predict schooling trajectories
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—in line with our first research question—but this would not be due to the effects of skills,
which is important for our second research question. We use the richness of our datasets
to understand the contribution of family background to the simple correlation between

test scores at Grade 6 and future outcomes. To clarify ideas, we modify Equation 1 as

yi = Po + Prenlace; + Bagirl; + 7 + €; (2)

where 7; denotes a family fixed effect. Including 7; in the estimation and looking at
changes in Bl helps to understand the role of families in the simple correlation. This re-
quires, of course, having individuals who share the same family and who ideally were born
on the same day, to avoid changes in family circumstances or birth rank that bias the esti-
mation. By identifying twins in our large data set, we are able to estimate 2. To account
for the effects of all observable and unobservable family characteristics on education and
labor market outcomes, we run our model on a sample of twins with family fixed effects.
The fixed effects specification on the sample exploits just the within-family (between
twins) variation on 6th grade ENLACE, identifying, therefore, the relationship between
test scores and education and labor market outcomes net of family characteristics. We
interpret these estimated coefficients as the composite of the effect of skills at Grade 6,
as captured by ENLACE, on future outcomes and the (within-family) individual-level
variation in factors that produce better outcomes both in Grade 6 and later grades (e.g.
intelligence, motivation, and health). We also follow a more conventional approach in
which we substitute the vector 7, for a vector X; of k student, and household observable
characteristics. In the ENLACE panel, this last specification uses the sample of students
who answered the ENLACE context questionnaire to control for differences in household
characteristics with respect to both maternal and paternal education (graduation from
lower secondary school or not) and parents’ occupation (blue- versus white-collar). In the
ENILEMS-ENLACE panel regressions, X/ includes upper secondary school grade point
average (GPA), a dummy variable indicating graduation from a private upper secondary
school, residence in an urban area, sex, and age.

ENLACE test scores are likely not independent of other student characteristics which
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are, in turn, important determinants of education and labor market trajectories. For
instance, math scores might be correlated with socio-emotional skills such as motivation
or perseverance that produce higher test scores today and better attainment, achievement
and labor market outcomes in the future. This type of omitted variable bias is not
necessarily a limitation of our empirical strategy since the objective of our exercise is not
to identify the effect of an exogenous change in, say, math skills at the end of primary
school holding constant all other student characteristics. Instead we want to understand
what drives the predictive power of test scores for future wellbeing. Test score outcomes
will surely be the result of a combination of previous subject-specific knowledge and
other factors such as socio-emotional skills. In Section 4 we discuss what are the skills
that ENLACE does capture and propose an empirical strategy to identify the impacts of
changes in subject-specific skills versus other characteristics such as personality traits or

socio-emotional skills.

4 Results

4.1 Grade 6 ENLACE and Secondary School Outcomes

Figure 3 plots local means of on-time graduation and test scores in Grades 9 and 12 by
ENLACE score percentile in Grade 6. We find a clear and positive relationship between
these variables. Higher test scores in Grade 6 are associated with a higher probability of
on-time graduation in Grades 9 and 12, and, conditional on this, with higher test scores
in Grades 9 and 12, as presented in panels (a) and (b) respectively. The differences in
outcomes between students in the top and bottom of the test score distribution in sixth
grade are startling. For example, less than 20 percent of students in the bottom decile of
the test score distribution in Grade 6 are enrolled in Grade 12 six years later, compared
to more than 50 percent of students in the top decile.

Table 3 quantifies the relationship depicted in Figure 3 by regressing graduation and
test scores in Grades 9 and 12 on ENLACE test scores at Grade 6, and a dummy for

whether the student is female, using the individual-level data. The results confirm the

15



strong association between ENLACE test scores at Grade 6 and secondary school out-
comes.

A one standard deviation (SD) increase in ENLACE test scores at Grade 6 is asso-
ciated with an increase in the probability of on-time graduation from lower and upper
secondary school of 10.3 percentage points and 11.9 percentage points, respectively. Both
results are statistically significant at the one-percent level (see columns 1 and 2). A sim-
ilar story goes for future test scores. A one SD increase in ENLACE test scores at Grade
6 is correlated with a 0.61-0.62 SD increase in test scores in Grades 9 and 12, conditional
on taking the ENLACE exam. Again, these results are statistically significant at the
one-percent level (see columns 3 and 4).

Note that Grade 6 test scores explain a larger share of the variation in future test
scores than of the variation in on-time graduation. The R-squared in the graduation
regressions is 0.059 and 0.069 (in Grades 9 and 12, respectively) while the R-squared in
the test score regressions is 0.362 and 0.342 (in the same grades). This implies that the
variables not included in this regression (such as family background) are relatively more
important explaining on-time graduation than future test scores.

We move now to study the degree to which the relationship between test scores and
future outcomes is driven by family background, which, very likely, affects both 6th grade
test scores and future education outcomes. To do so, we exploit the sample of twins in the
ENLACE Panel and run a specification including a vector of twin (family) fixed effects.
This allow us to study how variation in test scores at Grade 6 predicts variation in future
student outcomes holding constant all family characteristics (observed and unobserved).
We first estimate the same model used in Table 3 to verify that any change in the
coefficients of interest is due to the introduction of the family fixed effects and not due to
sample variation between the population of twins and the total population of ENLACE
takers. Columns 1-4 in Table 4 report the results from a model restricted to the sample of
twins and not including family fixed effects. Reassuringly, the estimated coefficients are
similar to those reported before. A 1 SD increase in Grade 6 test scores is associated with

a 8.2 and 10.5 percentage points higher probability of on-time graduation from Grades 9

16



and 12 (versus 10.3 and 11.9 in the full sample), and with 0.63 and 0.61 SD higher test
scores in Grades 9 and 12 (versus 0.61 and 0.62 in the full sample). For details, see columns
1-2 and 3-4. Columns 5-8 in Table 4 report the results of the estimations that include the
family fixed effects. Qualitatively, the findings are the same as the ones from previous
specifications: test scores at Grade 6 predict on-time graduation from Grades 9 and 12,
and conditional on this, test scores in Grades 9 and 12. In the four cases, the results
have a high statistical significance. However, as expected, the coefficients from the family
fixed-effects specification are smaller than those estimated using the main specification
(see columns 1-4 in Table 3). A 1 SD higher test score in Grade 6 is correlated with
a 3.4 percentage points higher probability of on-time graduation from Grade 9 and 5.5
percentage points in Grade 12 (see columns 5-6), and with 0.49 and 0.53 SD, respectively,
higher test scores in Grades 9 and 12. In other words, taking into account differences in
family background reduces the magnitude of the estimated correlation between Grade 6
test scores and secondary school outcomes by 59 percent and 48 percent in the case of
on-time graduation from Grades 9 and 12, and by 22 percent and 14 percent in the case
of test scores in the same grades. The larger reduction in the coefficient of interest in
the dropout regressions is consistent with the hypothesis that family background plays
a larger role in explaining on-time graduation from secondary school than future test
scores. The R-squared in the four regressions estimated with family fixed effects increases
considerably (to about 0.81 and 0.86-0.89 in the graduation and test scores regressions,
respectively). This indicates the importance of family background in shaping education
outcomes.

Our results show that there are significant gaps in outcomes by gender. Conditional
on the Grade 6 score, girls are about 4 percentage points more likely than boys to follow
an education trajectory free of age-grade distortions, a difference statistically significant

at the one percent level (see row 2 in columns 5-6). When one looks at test scores, a

9The simple correlation between test scores and future outcomes is a composite of family, school
and individual characteristics and circumstances. Given that the positive correlation between family re-
sources, test scores, and other schooling outcomes is an empirical regularity, it makes sense that estimates
that accurately control for family background have a smaller magnitude than the simple correlation. Even
though these estimates are smaller than those reported in previous specifications, they are still significant
and economically large.
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surprising pattern emerges: the gender gap reverses by Grade 12. Conditional on initial
test scores (and staying in school), girls do better on average than boys in Grade 9 (by
0.11 SD), but worse by Grade 12 (0.10 SD). The switch in the sign of the gender coefficient
is explained by the girls’ lower performance in mathematics in Grade 12. See results in
online Appendix 5 and Avitabile and De Hoyos (2015) for a discussion on this issue.

Finally, we compare the results from the twin fixed effects model—which can accu-
rately control for family characteristics— with a more standard approach based on the
inclusion of socio-economic controls. We estimate Equation 1 including baseline covari-
ates measured in the ENLACE context questionnaire, which allows us to also control for
parental education and occupation. Specifically, the model includes a set of dummy vari-
ables equal to one when the mother (or father) completed lower secondary and a dummy
capturing if she (or he) is a white-collar worker. As before, we first estimate the simple
equation to verify that any change in the coefficients of interest is due to the inclusion of
covariates and not due to sample variation. Table 5 (columns 1 to 4) reports the results
without controls for parental characteristics but restricted to the sample included in the
ENLACE context questionnaire, which are similar to those already reported. Columns
5-8 in the same table report the results from the regressions that include family charac-
teristics. As expected, ENLACE test scores at Grade 6 are strong predictors of on-time
graduation and test scores at Grades 9 and 12, even after including in the model variables
that directly control for family background at the individual level. The inclusion of these
covariates reduces the point-estimator of the association between Grade 6 test scores and
the probability of on-time graduation in Grade 9 and 12 by 22 percent and 13 percent,
respectively; and by 3 percent for test scores for both Grades 9 and 12, respectively. This
reduction in the estimated parameter is considerably smaller than the reduction observed
by the inclusion of twin fixed effects, which shows the importance of unobserved family
characteristics, orthogonal to the conventional parental control, that are important in
determining future education outcomes.

The specification with controls for family background shows that there are significant

gaps in outcomes by parental background. Students with more educated parents are
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more likely to finish lower- and upper-secondary on time, and conditional on this, have
higher test scores. Having a mother who at least completed lower secondary education is
associated with an increase of 8 percentage points in the probability of on-time graduation
from lower- and upper-secondary (columns 5 -6 in Table 3) and with 0.05 and 0.10 SD
higher test scores, respectively (columns 7-8 in Table 3). In three of the four cases, results
are statistically significant at conventional levels. The point estimates for the conditional
correlation between paternal education and on-time graduation also have high statistical
significance, although their magnitude is smaller (about 3.5-6.2 percentage points, as
shown in columns 5 -6 on Table 3). In contrast, we do not observe a statistical relationship
between paternal education and test scores in Grades 9 and 12 (columns 7-8 in Table 3).

Summing up, we find that test scores at the end of primary school are a large and
robust predictor of on-time graduation and test scores in lower- and upper-secondary.
Conditional on Grade 6 test scores, there are clear gender and socioeconomic gaps in
graduation and achievement in secondary school. Students with lower test scores in
Grade 6 face a larger risk of dropping out of school and going through life with low levels
of skills. These findings persist when we accurately deal with family background using
the sample of twins. We also find that (1) Grade 6 test scores explain a larger share of
the variation in future test scores than in on-time graduation, and (2) family background
has a more prominent role driving the simple correlation between Grade 6 test scores and
on-time graduation than between Grade 6 test scores and future test scores. This finding
suggests that family background plays a larger role in explaining on-time graduation from

secondary school than future test scores.

4.2 ENLACE Test Scores and Labor Market Outcomes

Are ENLACE test scores at Grade 12 a good predictor of college enrollment and labor
market outcomes one or two years after graduation? We investigate the relationship
between test scores at the end of upper secondary (Grade 12) and the probabilities of
being enrolled in college and, conditional on not being a college student, being employed.

Figure 4 (top panel) plots local means of both outcomes by ENLACE score ventiles in
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Grade 12. We find a strong and monotonic relationship between test scores and college
enrollment (see panel A). The gap in outcomes between people at the bottom and top of
the test score distribution is startling. Ninety percent of individuals in the top ventile of
the test score distribution are enrolled in college, compared to just 45 percent of those in
the bottom ventile. In contrast, we do not find that test scores predict employment status
among individuals who are not enrolled in college. The conditional expectation function
of employment on test scores seems to have a flat profile (though it gets less precise in
the top part of the distribution, because there are few people at this level of ENLACE
who are out of college). Figure 4 (bottom panels) also depicts the relationship between
test scores and employment characteristics among the employed. We observe here that
higher test scores predict higher wages, with the exception of the top decile, but because
only 20% of individuals in this decile work, we have less precision here. There seems not
to be a statistical association between test scores and the probability of being employed
in the formal sector of the economy (conditional on being employed).

To estimate if the predictive power of test scores at Grade 12 over college enrollment
and wages is robust to the inclusion of controls, we ran an alternative specification. Table
6 reports the results of regressing post-secondary school outcomes on Grade 12 test scores,
GPA for upper secondary, indicators for whether the individual is a female, a graduate
of a private high school, and an urban resident, plus a vector of state and year of birth
fixed-effects. We find a strong relationship between test scores and college enrollment (see
column 1). A 1-SD increase in the ENLACE score is associated with a 10 percentage point
increase in the probability of college enrollment (a result statistically significant at the
one percent level). The GPA in upper secondary school is also positively associated with
college enrollment. A 1-SD increase in the former predicts an increase of 7 percentage
points in the latter, with statistical significance at the one percent level.

It stands out that conditional on these two measures of ability, females are 5 percentage
points less likely to be enrolled in college (statistical significance at the ten percent level)
and graduates of private secondary schools are 11 percentage points more likely to be

enrolled in college (statistical significance at the one percent level). In other words,
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holding constant test scores and secondary school GPA, there is a gender and family
background gap in college enrollment against women and public school graduates.

Estimates in column 2 confirm that among those individuals out of college there is no
association between test scores and employment status. Among those who are employed,
we do not find that test scores have predictive power over being employed in a formal firm
(see column 4). However, among those employed, test scores have a large and significant
relationship with future hourly wages. As reported in column 3 of Table 6, a 1-SD increase
in test scores is associated with an increase of about 7 percent in the hourly wage.

In summary, we find that test scores at the end of secondary school predict college
enrollment and, for individuals who are employed, hourly wages. This relationship is
robust even when controlling for upper secondary GPA and graduation from a private
senior secondary school (a proxy for family background). We also find that, conditional
on test scores and upper secondary GPA, women and graduates from public schools are

less likely to be enrolled in college.

4.3 Robustness Checks

As discussed in Section 3, the estimation of a linear probability model, as applied so far,
could lead to potential biases in 31 due to the linear projection of test scores. To address
this concern, we estimate probit regressions for our binary outcomes, using the same
variables as in the OLS estimation. The estimations using this alternative specification
are similar to those presented in the previous subsection. We find a positive and strong
(statistically and economically) relationship between test scores at Grade 6 and on-time
graduation in Grades 9 and 12. The same is true for the relationship between test scores
at Grade 12 and college enrollment. The probit results show that test scores at Grade
12 do not predict the conditional probability of being employed nor of being employed
in a formal firm, which is consistent with the OLS results reported above. Results are

available in online Appendix 5.
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4.4 What Skills Do Test Scores Capture?

In Section 3, we discussed a finding that, even holding constant a student’s family back-
ground, ENLACE scores could capture both the numeracy and literacy skills that the
test is designed to measure, as well as other unobservable skills or cofounders that pro-
duce higher test scores, such as health, motivation, or other socio-emotional skills. Given
our interest in understanding what drives the relationship between test scores and future
outcomes, we turn now to further investigate this issue. To formalize these ideas, we

suppose that the production function of test scores can be modeled in the following way:

enlacejy, = o + 1 aise + Q2gi + Tr + €4 (3)

where enlace;, is student i from family f’s test score in subject s,, a;s is the specific
skills to subject s of student i from family f , g;; is general skills of student i from family
f, 77 is a vector of family fixed effects, and e;; is a random disturbance term.This model
makes explicit that test scores are produced by both general and subject-specific skills.
Now, since test scores in two different subjects, math and language, are available, we can

estimate the following specification:

th th !
enlacel}™" = By + prenlace" + Baenlacey "™ + 1 + €x (4)

Equation 4 is a modified version of our main specification that allows us to study the
relationship between student i’s test score in a particular subject area at Grade 6 and the
score for the same area in Grades 9 and 12 controlling for the Grade 6 score in the other
subject area. The underlying assumption in Equation 4 is that there are skills that have
a common effect on math and language test scores and which can therefore be captured
by including them in the equation scores on the other subject area. Our strategy does
not deal with the component of skills that produces higher test scores in one subject, nor
with other potential cofounders that affect Grade 6 and later test scores and that are
subject-specific and within-family specific. In other words, this specification is useful to

deal with individual-level factors that affect test scores in math and language in a similar
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fashion (e.g. student motivation to perform in standardized exams). We interpret [
in Equation 4 as the composite effect of subject-specific skills in Grade 6 on future test
scores and other (within-family) factors that affect subject-specific test scores in Grade
6 and subsequent grades.

Table 7 reports the results of estimating Equation 4 in the sample of twins. Both
math and Spanish scores in Grade 6 predict scores in those subject areas in Grades 9 and
12, even when controlling for Grade 6 scores in the other subject area. The coefficients of
interest (see row 1 in columns 1 and 2 and row 2 in columns 3 and 4) have a large statistical
and economical significance. Notice that the point estimator of 5, in specification 4 is
significantly smaller than the one presented in Table 4, as one would expect if test scores
were driven by both initial subject-specific and general skills. Once the effects of general
skills are removed, the association between one SD higher test scores in Grade 6 is about
0.25-0.34 SD on test scores in 9th and 12th grades (as opposed to the 0.49-0.52 SD
reported in Table 4). The implied estimates for general skills at Grade 6 on future test
scores is about 0.2 SD and highly significant—see row 2 in columns 1 and 2 and row 1
in columns 3 and 4 in Table 7. These results suggest that test scores at Grade 6 are
a strong predictor of future education trajectories with the persistence working through
the positive link between initial and future subject-specific skills and through the positive
effects of initial general skills on future education outcomes.

Finally, we go back to the ENILEMS-ENLACE panel and look at average ENLACE
test scores in mathematics and Spanish (at the end of secondary school) by university
field of studies (see Figure 5). If ENLACE captures specific skills and students tend to
self-select to university degrees that match better their stock of skills, one would expect
to observe that students enrolled in majors that require higher math (Spanish) skills,
have higher test scores in this subject. Importantly for our story, engineering students
tend to have higher test scores in mathematics than in Spanish, while the opposite is true
for Social Science students. We interpret this pattern as complementary evidence that
ENLACE indeed captures the specific skills it is designed to measure. Furthermore, to

our knowledge, this is the first piece of evidence about how university students sort by
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ability into fields of study in Mexico.

5 Conclusions

Using the Mexican census-based standardized test ENLACE, we construct a longitudinal
dataset tracking students’ completion of and test scores in Grades 6, 9, and 12. Our
analysis shows that higher test scores at Grade 6 have a large and significant relationship
with the student’s likelihood of finishing lower- and upper-secondary school on time and,
among those who finish, with their test scores levels. Using a sample of twins to deal
with differences by family background, we find that a reduction of 1 SD in test scores in
sixth grade reduces by 5.5 percentage points the probability of graduating from upper
secondary (the mandatory education level), and, among those who graduated, it reduces
their Grade 12 test scores by 0.53 SD. We present compelling evidence that these effects
are driven by the levels of subject-specific knowledge at sixth grade (as captured by the
standardized test) rather than by unobservables such as socio-emotional skills.

The paper also assesses the short-term relationship between Grade 12 test scores and
post-secondary outcomes such as university enrollment, employment in the formal sector,
and hourly wages. For this objective, we merge upper secondary ENLACE test scores
with a labor market survey to follow students one or two years after graduation. Our
results show that test scores are a strong and positive predictor of university enrollment,
and, conditional on students not being enrolled and being employed, it also correlates
positively with hourly wages. A positive change of one SD in test scores at the end of
upper-secondary is associated with a 10 percentage point increase in the likelihood of
enrolling in university, and, conditional on being employed, it increases hourly wages
by 6 percent. We found no significant effects of Grade 12 test scores on the likelihood
of being employed in the formal sector. All these results are robust to the inclusion of
socio-economic controls, state, and year of birth fixed-effects and upper secondary grade
point average (GPA).

The significant relationship between Grade 12 test scores and wages is somewhat
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surprising considering that all the individuals in our panel have the same number of years
of schooling and many of them are holding their first jobs. Most likely, the relationship
between upper secondary test scores and wages is a lower-bound estimate of the medium-
and long-run estimates. This would be the case if, for instance, employers have imperfect
information about the true skills of high school graduate applicants, and they learn
progressively about those skills as the new employees spend more time on the job. A
second possible reason for expecting a larger association between test scores and wages
in the medium- to long-term is if individuals accumulate human capital in the workplace,
enabling those with relatively high test scores to increase their wages.

These results shed light on how disadvantages at early stages in the education tra-
jectories can have important and persistent implications for future education and labor
market outcomes. The concept that learning begets learning is corroborated by evidence
presented here showing that a low learning outcome in sixth grade can have a negative
consequence in personal incomes 10 years later. The lower performance in sixth grade
works its way forward in time, signaling lower chances of completing upper secondary
and, if the student graduates, reduced learning outcomes which, in turn, diminish the
individual’s probability of entering university, and among those who do not enter, reduce
their wages. This should make a failing mark at the end of primary school-or earlier—a
trigger for strong attention and support for the student. We believe that, despite their
limitations, large-scale standardized tests like ENLACE capture skills that are important
for wellbeing. Our findings support the rationale for using test score results in com-
bination with information on family background to identify students at risk and set in
motion the necessary remediation steps to reduce the path dependency that we present
here. By identifying early in their education trajectories students who need more sup-
port, large-scale standardized tests can help create an education system that promotes
equality and social mobility, rather than one that simply replicates or even exacerbates

existing inequalities.
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Tables

Table 1: ENLACE Panel — Means and Standard Deviations
(1) (2) (3) (4) (5)

Enlace takers Survey  Twins
VARIABLES Grade 6 Grade 9 Grade 12 Grade 6 Grade 6
Score Grade 6 512.2 527.3 550.0 527.8 515.6
(100.8) (98.96) (95.74) (105.8)  (100.7)
Enlace taker Grade 9 0.712 1 1 0.769 0.764
(0.453) (0) (0) (0.421)  (0.425)
Enlace taker Grade 12 0.323 0.453 1 0.370 0.379
(0.468) (0.498) (0) (0.483)  (0.485)
Girl 0.469 0.498 0.524 0.473 0.535
(0.499) (0.500) (0.499) (0.499)  (0.499)
Private School Grade 6 0.0822 0.0970 0.119 0.0578 0.0954
(0.275) (0.296) (0.323) (0.233)  (0.294)
Mother has lower secondary 0.539
(0.499)
Father has lower secondary 0.586
(0.493)
Mother is white collar 0.114
(0.318)
Father is white collar 0.207
(0.405)
Observations 1,986,190 1,414,848 641,332 4,672 20,187

Notes: The table shows the mean and standard deviations of all students matched in the ENLACE panel in 2007
(column 1), 2010 (column 2) and 2013 (column 3). Column 4 displays additional variables from student and parents
surveys that were applied to a sample of ENLACE takers. Column 5 reports statistics for the sample of identified
twins in grade 6. Data: ENLACE panel.
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Table 2: ENILEMS-ENLACE panel — Means and Standard Deviations

o @ 3) (1)
VARIABLES All College Out of College Employed
Enlace Score 0.213 0.375 -0.0630 0.114
(0.854) (0.856) (0.778) (0.808)
College Student 0.630 1 0 0.437
(0.483) (0) (0) (0.496)
Employed 0.379 0.263 0.577 1
(0.485)  (0.440) (0.494) (0)
Upper Secondary GPA -0.0219  0.135 -0.289 -0.0835
(1.007) (0.995) (0.970) (0.987)
Girl 0.564 0.546 0.596 0.502
(0.496) (0.498) (0.491) (0.500)
Private Upper Secondary  0.175 0.203 0.129 0.134
(0.380) (0.402) (0.335) (0.340)
Urban resident 0.848 0.912 0.740 0.814
(0.359) (0.283) (0.439) (0.389)
Age 19.18 19.16 19.21 19.23
(0.701) (0.688) (0.723) (0.697)
Observations 3,714 2,550 1,164 1,384

Notes: The table displays the mean and standard deviations of several characteristics of all students
matched in the ENILEMS-ENLACE (column 1), students that reported to be in college (column 2),
out of college (column 3) or employed (column 4). Data: ENILEMS-ENLACE panel.
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Table 3: OLS — ENLACE test scores and secondary school outcomes: simple correlations

(1) (2) (3) (4)
Enrollment Score
VARIABLES Grade 9 Grade 12 Grade 9 Grade 12

Score Grade 6 0.103*** 0.119*** 0.609***  (.621***

(0.000309)  (0.000318) (0.000735) (0.00112)
Girl 0.0580%**  0.0417%%%  0.0775%%%  _0.121%**

(0.000627)  (0.000651)  (0.00135)  (0.00205)

Observations 1,986,190 1,986,190 1,414,848 640,892
R-squared 0.059 0.069 0.362 0.342
Mean Dep. Var. 0.712 0.323 0.00579  -0.000218

Notes: (1) The table displays results of the estimation of Equation 1 over the EN-
LACE panel. (2) Dependent variable is enrollment and test score in grades 9 and

12. (3) Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05,
*
p<0.1.
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Table 4: OLS — ENLACE test scores and secondary school outcomes: sample of twins

(1) (2) (3) (4) (5) (6) (7) (8)
Enrollment Score Enrollment Score
VARIABLES Grade 9 Grade 12 Grade9 Gradel2 Grade9 Grade 12 Grade9 Grade 12
Score Grade 6 0.0815%**  (0.105***  0.631***  0.613*** 0.0336*** 0.0545%** 0.490***  (0.527***
(0.00298)  (0.00328) (0.00688) (0.0105)  (0.00517) (0.00610) (0.0147) (0.0242)
Girl 0.0285***  0.0390*** 0.0532*** _0.143*** (0.0398*** (0.0418*** (0.113*** -0.104***
(0.00590)  (0.00670)  (0.0128) (0.0190)  (0.00796) (0.00939) (0.0208)  (0.0371)
Observations 20,187 20,187 15,418 7,642 20,187 20,187 15,418 7,642
R-squared 0.039 0.050 0.381 0.331 0.806 0.811 0.861 0.889
Mean Dep. Var. 0.763 0.379 0.0103 -0.0384 0.763 0.379 0.0103 -0.0384
Twins FE Yes Yes Yes Yes

Notes: (1) The table displays results of the estimation of Equation 1 over the ENLACE panel in a restricted panel of twins (students in the same school

in grade 6, with identical last names and birth date). (2) Dependent variable is enrollment and test score in grades 9 and 12. (3) Robust standard errors
are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: OLS — ENLACE test scores and secondary school outcomes: observable family characteristics

(1) (2) (3) (4) (5) (6) (7) (8)
Enrollment Score Enrollment Score
VARIABLES Grade 9 Grade 12 Grade9 Grade1l2 Grade9 Gradel2 Grade9 Grade 12
Score Grade 6 0.0851***  (0.137***  0.565***  0.549*%** (0.0662***  0.119*%**  (0.551***  (.532%**
(0.00570)  (0.00623)  (0.0149)  (0.0231)  (0.00602) (0.00669)  (0.0153)  (0.0234)
Girl 0.0482***  (0.0251*  0.0878*** _0.139*** (0.0523***  (0.0289**  (0.0904*** -0.137***
(0.0120)  (0.0136)  (0.0271)  (0.0404)  (0.0118)  (0.0135)  (0.0270)  (0.0402)
Mother has lower secondary 0.0834***%  (0.0814***  (0.0528 0.103**
(0.0144)  (0.0163)  (0.0323)  (0.0497)
Father has lower secondary 0.0620***  0.0354**  -0.0329 -0.0683
(0.0149)  (0.0163)  (0.0331)  (0.0494)
Mother is white collar 0.00897 0.0298 0.0635 0.0494
(0.0174) (0.0234) (0.0438)  (0.0622)
Father is white collar -0.000818  0.0342*  0.136***  0.181***
(0.0146)  (0.0185)  (0.0350)  (0.0504)
Observations 4,672 4,672 3,995 1,728 4,672 4,672 3,595 1,728
R-squared 0.050 0.091 0.343 0.291 0.071 0.105 0.348 0.301
Mean Dep. Var. 0.769 0.370 0.0736 0.0900 0.769 0.370 0.0736 0.0900

Notes: (1) The table displays results of the estimation of Equation 1 over the ENLACE panel. (2) Dependent variable is enrollment and test score in grades 9 and 12. (3)
Sample: Subsample of the ENLACE Panel that has parents surveys. (4) Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.



Table 6: OLS — ENLACE test scores and post-secondary school outcomes

(1) (2) (3) (4)

VARIABLES College Student Employed In hourly wage Formal firm
Enlace Score 0.102%** -0.00750 0.0681** -0.000444
(0.0154) (0.0297) (0.0304) (0.0298)
Upper Secondary GPA 0.0688%** 0.0412%* -0.00579 0.00507
(0.0146) (0.0233) (0.0268) (0.0254)
Girl -0.0500* -0.237H%* -0.0321 0.00994
(0.0263) (0.0442) (0.0501) (0.0478)
Private Upper Secondary 0.113%%* -0.0962 0.0606 -0.0842
(0.0320) (0.0649) (0.0736) (0.0653)
Urban resident 0.269%** 0.0373 0.0944* 0.137%*
(0.0375) (0.0472) (0.0535) (0.0566)
Observations 3,705 1,162 1,020 1,020
R-squared 0.172 0.147 0.177 0.097
Birth Year Dummies Yes Yes Yes Yes
Birth State Dummies Yes Yes Yes Yes
Clusters 1778 822 706 706
Mean Dep. Var. 0.630 0.578 2.821 0.396

Notes: (1) The table displays the results of the estimation of Equation 1. (2) The dependent variables are labor market
outcomes: a dummy indicating enrollment in college (column 1), a dummy indicating if employed (column 2), In of
hourly wage (column 3) and a dummy for being employed in a formal firm (column 4). (3) All specifications include
age and State dummies. (5) Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: OLS — ENLACE test scores and later test scores by subject

(1)

(2)

Mathematics score

(3)

(4)

Spanish score

VARIABLES Grade 9 Grade 12 Grade 9 Grade 12
Same Subject Score Grade 6 0.255%**  0.334***  0.309*** (.316%**
(0.0175)  (0.0250)  (0.0155)  (0.0273)
Other Subject Score Grade 6 0.199%**  (0.158***  (0.197*** (.199***
(0.0167)  (0.0261)  (0.0155)  (0.0270)
Girl 0.0201  -0.304*** 0.187*** (.180***
(0.0235)  (0.0400)  (0.0217)  (0.0404)
Observations 15,418 7,642 15,418 7,644
R-squared 0.819 0.877 0.849 0.855
Twins FE Yes Yes Yes Yes
Mean Dep. Var. -0.00168  -0.0570 0.0211 -0.00618

Notes: (1) The table displays the estimation of the effect of early test scores on grade 9 and 12 test
scores by subject. (2) Specifications for each subject and grade include as independent variables grade
6 test scores of the same subject and grade 6 test scores for the alternative subject. (3) Sample: Twins
(students in the same school in grade 6, with identical last names and birth date. (4) Robust standard
errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Figures

Figure 1: ENLACE take-up
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Notes: The graph presents historical ENLACE take-up by schooling levels: primary, lower
and upper-secondary. Source: SEP.
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Figure 2: ENLACE panel matching
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Notes: The graph presents the observations found in the ENLACE panel in 2007, 2010 and
2013 and the expected observations given the school trajectories in secondary school. Data:
authors’ estimations based on ENLACE panel and Formato 911.
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Figure 3: ENLACE test scores and secondary school outcomes

(a) On-time Graduation: Grades 9 and 12
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Notes: The graph plots local means of secondary school outcomes by ENLACE test score
percentile in grade 6 in 2007. The solid line shows a linear fit estimated using the grouped
data. Panel (a) reports the probability of on-time graduation from grades 9 and 12, proxied
by siting in the Enlace exam in those grades. Panel (b) reports Enlace test scores in grades
9 and 12 (normalised with mean 0 and SD 1) conditional on taking the Enlace exam in 2010
and 2013. Data: ENLACE panel.
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Figure 4: ENLACE test scores and post-secondary school outcomes
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Notes: The graph plots local means of post-secondary school outcomes by ENLACE test
score ventile in grade 12. The solid line shows a linear fit estimated using the grouped data.
Panel (a) reports the probability of college enrollment; (b) reports the probability of being
employed conditional on not being enrolled in college; and (c) and (d) report, respectively,
the logarithm of the hourly wage and the probability of working in a formal firm conditional
in both cases on being employed. Outcomes are measured in the ENILEMS survey at ages
18 to 20 in the third quarter of 2010. ENLACE test scores come from the years 2008, 2009

and 2010. Data: ENILEMS-ENLACE panel.
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Figure 5: ENLACE test scores and university field of studies
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Vertical bands represent 95%-level confidence intervals.
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Notes: The graph plots average ENLACE test scores in Spanish and mathematics in grade
12 by university field of studies. University enrollment and field of studies are measured in
the ENILEMS survey at ages 18 to 20 in the third quarter of 2010. ENLACE test scores
come from the years 2008, 2009 and 2010. Data: ENILEMS-ENLACE panel.
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Online Appendix

Table A.1: ENLACE Twins and Non-twins: Means and Standard Deviations

(1) (2) T-test
0 1 Difference
Variable N Mean/SE N Mean/SE (1)-(2)
Enlace Score Spanish Grade 6 1942306 512.842 20982 515.377  -2.536%**
(0.075) (0.719)
Enlace Score Math Grade 6 1942246 514.237 20982 516.474 -2.238%**
(0.079) (0.762)
Enlace taker Grade 9 1943583 0.702 20995 0.742 -0.040***
(0.000) (0.003)
Enlace taker Grade 12 1943583 0.317 20995 0.368 -0.052%**
(0.000) (0.003)
Girl 1943583 0.492 20995 0.536 -0.043%**
(0.000) (0.003)
Private School Grade 6 1943583 0.083 20995 0.095 -0.012%**
(0.000) (0.002)

Notes: The value displayed for t-tests are the differences in the means across the groups.
ok ** and * indicate significance at the 1, 5, and 10 percent critical level.
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Table A.2: ENILEMS-ENLACE: Matched and not matched samples

(1) (2) T-test
0 1 Difference

Variable N Mean/SE N Mean/SE (1)-(2)

Girl 3323 0.542 3781 0.565 -0.024**
(0.009) (0.008)

Age 3323 19.266 3781 19.188 0.079%**
(0.013) (0.011)

Urban resident 3323 0.889 3781 0.882 0.007
(0.005) (0.005)

Schooling 3323 3.506 3781 3.505 0.001
(0.025) (0.026)

College Student 3323 0.648 3781 0.684 -0.036***
(0.008) (0.008)

Private Upper Secondary 3323 0.247 3781 0.176 0.070%***
(0.007) (0.006)

Upper Secondary GPA 3319 83.668 3777 84.207 -0.539°%**
(0.118) (0.109)

Employed 3244 0.373 3718 0.373 0.000
(0.008) (0.008)

Unemployed 3244 0.056 3718 0.048 0.007
(0.004) (0.004)

No Study nor Work 3244 0.156 3718 0.124 0.032%#*
(0.006) (0.005)

Wage earner 1210 0.772 1385 0.771 0.001
(0.012) (0.011)

Hourly wage 900 24.511 1021 22.390 2.121%*
(0.664) (0.683)

Notes: The value displayed for t-tests are the differences in the means across the groups.

Rk Rk and *

42

indicate significance at the 1, 5, and 10 percent critical level.



Table A.3: OLS — ENLACE mathematics and Spanish test scores and secondary school outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
Enrollment Spanish Score Enrollment Math Score

VARIABLES Grade 9 Grade 12 Grade 9 Grade 12  Grade 9 Grade 12 Grade 9 Grade 12
Spanish Score Grade 6  0.0350***  0.0490***  (0.415%**  (.418%**

(0.00474)  (0.00552)  (0.0142)  (0.0248)
Math Score Grade 6 0.0200%**  0.0399***  (0.359%**  (.414***

(0.00475)  (0.00557)  (0.0154)  (0.0227)

Girl 0.0379***  0.0404***  0.180***  0.174***  (0.0432***  (0.0466*** 0.0520** -0.278***

(0.00799)  (0.00939)  (0.0221)  (0.0411)  (0.00796) (0.00940) (0.0237)  (0.0403)
Observations 20,187 20,187 15,418 7,644 20,187 20,187 15,418 7,642
R-squared 0.806 0.811 0.845 0.851 0.805 0.811 0.815 0.875
Twins FE Yes Yes Yes Yes Yes Yes Yes Yes
Mean Dep. Var. 0.763 0.379 0.0211 -0.00618 0.763 0.379 -0.00168 -0.0570

e

Notes: (1) The table displays the estimation of the effect of early test scores on grade 9 and 12 test scores and enrollment by subject and
grade. (2) Specifications for each subject and grade include as independent variables grade 6 test scores of the same subject. (3) Sample:
Twins (students in the same school in grade 6, with identical last names and birth date. (4) All specifications include twins fixed effects. (5)
Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.4: OLS — ENLACE mathematics and Spanish test scores and post-secondary school outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES College Student Employed In hourly wage Formal firm College Student Employed In hourly wage Formal firm
Enlace Spanish 0.0885*** -0.0285 0.0619** -0.00724
(0.0149) (0.0280) (0.0266) (0.0264)
Enlace mathematics 0.0749%** 0.0132 0.0474* 0.00573
(0.0129) (0.0249) (0.0277) (0.0267)
Upper Secondary GPA 0.0763*** 0.0442* -0.000549 0.00642 0.0733*** 0.0370 -0.00313 0.00312
(0.0146) (0.0228) (0.0260) (0.0242) (0.0145) (0.0233) (0.0271) (0.0259)
Girl -0.0751%** -0.233*** -0.0439 0.0116 -0.0362 -0.232%%* -0.0222 0.0108
(0.0262) (0.0441) (0.0497) (0.0474) (0.0266) (0.0450) (0.0516) (0.0492)
Private Upper Secondary 0.117%** -0.0974 0.0553 -0.0842 0.115%** -0.0957 0.0626 -0.0833
(0.0319) (0.0644) (0.0729) (0.0655) (0.0323) (0.0648) (0.0751) (0.0654)
Urban resident 0.276%** 0.0398 0.0970* 0.138** 0.272%** 0.0338 0.0952* 0.136**
(0.0373) (0.0474) (0.0533) (0.0567) (0.0381) (0.0470) (0.0544) (0.0566)
Observations 3,705 1,162 1,020 1,020 3,705 1,162 1,020 1,020
R-squared 0.168 0.149 0.177 0.098 0.165 0.148 0.174 0.098
Birth Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Birth State Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Clusters 1778 822 706 706 1778 822 706 706
Mean Dep. Var. 0.630 0.578 2.821 0.396 0.630 0.578 2.821 0.396

Notes: (1) The table displays the estimation of the effect of Spanish and math test scores on labor market outcomes. (2) All specifications include controls for gender, upper
secondary GPA, private school, age and State fixed effects. (3) Sample: ENILEMS-ENLACE dataset. (4) Robust standard errors are reported in parentheses. *** p<0.01,
*ok *

p<0.05, * p<0.1.



Table A.5: Probit — ENLACE test scores and enrollment in secondary school

M) ) 3) (1)
Enrollment
Coefficients Marginal Effects
VARIABLES Grade 9 Grade 12 Grade 9  Grade 12
Enlace Score Grade 6 0.234***%  (0.335%**  0.0853***  (0.110%**
(0.0298)  (0.0277)  (0.0101) (0.0102)
Girl 0.178*** 0.0851*  0.0648***  0.0280*
(0.0499)  (0.0464)  (0.0191) (0.0150)
Private School Grade 6 0.0638 0.120 0.0232 0.0396

(0.176)  (0.146)  (0.0641)  (0.0479)
Mother has lower secondary school —0.282%*%* (.228***  (.103***  0.0750%***

(0.0529)  (0.0538)  (0.0204)  (0.0167)
Father has lower secondary school — 0.201***  (0.107*  0.0732***  (.0352*

(0.0559)  (0.0606)  (0.0209)  (0.0193)

Mother is white collar 0.0522 0.0631 0.0190 0.0208
(0.0693)  (0.0819) (0.0253) (0.0270)
Father is white collar 0.00467 0.0802 0.00170 0.0264

(0.0678)  (0.0544)  (0.0247)  (0.0178)

Observations 4,672 4,672 4,672 4,672
Clusters 130 130
Mean 0.712 0.323

Notes: (1) The table displays the estimation of the probability of being enrolled in grades 9 and 12 given grade
6 tests scores and a set of socioconomic variables. (2) Sample: Subsample of the ENLACE panel that has grade
6 students and parents surveys .
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Table A.6: Probit — ENLACE test scores and post-secondary school outcomes

0 ©) ) @) @ ©)
Coeflicients Marginal effects
VARIABLES College Student Employed Formal firm College Student Employed Formal firm
Enlace Score 0.301%+* -0.0474 -0.0474 0.114%%* -0.0152 -0.0175
(0.0499) (0.0870) (0.0811) (0.0186) (0.0280) (0.0298)
Upper secondary GPA 0.223*%* 0.128* 0.0667 0.0846%** 0.0409* 0.0246
(0.0427) (0.0671) (0.0661) (0.0162) (0.0216) (0.0245)
Girl -0.194** -0.661*** -0.0615 -0.0736** -0.212%** -0.0227
(0.0792) (0.132) (0.127) (0.0291) (0.0339) (0.0473)
Private upper secondary 0.275%** -0.277 -0.271 0.104%** -0.0886 -0.100
(0.102) (0.186) (0.173) (0.0392) (0.0585) (0.0646)
Urban resident 0.244%** -0.0709 0.486*** 0.0926*** -0.0227 0.179%**
(0.0838) (0.136) (0.124) (0.0327) (0.0431) (0.0417)
Observations 3,714 1,164 1,021 3,714 1,164 1,021
Clusters 1780 824 706
Mean Dep. Var. 0.686 0.604 0.413

Notes: (1) The table displays the estimation of the probability of being enrolled in college, employed, or employed in a formal firm given ENLACE grade 12
scores and a set of socioconomic variables. (2) Sample: ENILEMS-ENLACE panel. (3) All specifications include school fixed effects



