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1. Introduction

Quality of schooling denotes two concepts. The first contrasts with years of schooling — it
refers to the amount that a student learns over time from attending school, an amount often
measured with reading and mathematics test scores. The second might better be called quality of
schools—it refers to the extent to which a school’s management, teachers, infrastructure,
schedule and other factors improve a student’s learning. The two concepts are related but
distinct: a student might repeat grades and receive low test scores while studying under
extraordinary teachers in an atmosphere conducive to learning. That student, in other words, may

have low quality of schooling, but may attend a good quality school.

Recognizing that the quality of a student’s schooling can differ from the quality of a
student’s school is critical to understanding the extent to which education policy can improve the
learning of disadvantaged students. Indigenous students — children of parents who identify with
the first inhabitants or native peoples of the country — in Latin America, who score lower on tests
than non-indigenous students do, provide a good example. Indigenous students tend to be poorer
than non-indigenous students (Hall and Patrinos 2006), and it is not immediately obvious
whether indigenous students score lower on exams because indigenous students have more
disadvantaged backgrounds than non-indigenous students have, or whether indigenous students
perform worse because indigenous students study in lower-quality schools. If indigenous
students learn less than non-indigenous students because indigenous schools have less effective
instructors or less appropriate infrastructure than non-indigenous schools have, then policy
measures focused on improving school management, teacher quality, schedules and

infrastructure have ample potential to improve the learning of indigenous students.



Latin America’s indigenous people earn less and complete fewer years of schooling than
Latin America’s non-indigenous people do. The two deficits are linked: indigenous people
generally receive lower returns to schooling than non-indigenous people do, partly because
indigenous children enter school with disadvantaged backgrounds, partly because indigenous
students learn in lower-quality schools that reinforce that disadvantage and partly because
indigenous adults may face discrimination in the labor market (Psacharopoulos and Patrinos

1994).

Indigenous people in Latin America, who number between 22 and 34 million, are no
homogenous group. Approximately 30 percent of Peruvians in urban areas are indigenous. In
Peru’s urban areas, most indigenous people speak both Spanish and an indigenous language,
while in Peru’s rural areas, few indigenous people speak Spanish. In Guatemala, approximately
40 percent of the population is indigenous and speaks one of over 20 Mayan languages. Three of
four indigenous people in Guatemala live in rural areas and about half of employed indigenous
people work in agriculture (Shapiro 2006). In absolute terms, Mexico has the largest indigenous
population in Latin America, with the states of Oaxaca, Yucatan, Puebla, Veracruz and Chiapas
registering the highest indigenous population density (Gonzalez 1994). According to the 1990
census, 23 percent of the indigenous people in Mexico spoke Nahuatl, 14 percent Mayan, and 7
percent spoke Mixteco and Zapoteco. Based on various censuses, the indigenous population has,
however, been declining. By the year 2000, the indigenous language speaking population was

about 7 percent, down from 8 percent in the 1990s, 10 percent in 1950 and 14 percent in 1930.



Despite that heterogeneity, research using household data shows that across the region,
the educational achievement of Latin America’s indigenous people lags distantly behind the
achievement of Latin America’s non-indigenous people. In Guatemala, indigenous adults have
about half the years of schooling that non-indigenous adults have. In Mexico, adults in
indigenous municipalities have completed 3 years of schooling while adults in non-indigenous
municipalities have completed 8 years of schooling. In Peru, indigenous adults have on average
completed 6 years of schooling while non-indigenous had completed 9 years of schooling.
Explanations for the lower schooling achievement of indigenous students include the quality of
the educational environment at home and interactions of greater poverty with rural residence,
neglect of indigenous languages and failure to accommodate linguistic diversity (Herrera Lara

1999; McEwan 2004).

Using mathematics and Spanish reading test scores from indigenous and non-indigenous
students in Guatemala, Mexico and Peru, we attempt to distinguish the quality of indigenous
schooling from the quality of indigenous schools. We first use feasible generalized least squares
(FGLS) estimate production functions for Spanish and math exam scores that control for various
student-, family- and school-level factors. Family- and student-level factors proxy a student’s
cognitive ability. We then use Oaxaca-Blinder decompositions to separate the portion of the test
score gap between indigenous and non-indigenous students that is due to family and school

factors, and the portion that cannot be explained using observed background indicators.

Our results are generally consistent across the three countries. In every country, the test

score gap between indigenous and non-indigenous students is about twice as large in Spanish as



in mathematics exams. The determinants of learning are similar for indigenous and non-
indigenous students, and for both groups, family background factors have the largest impact on
student learning. Indigenous students come from less wealthy families, study under less
experienced teachers, and attend schools with worse infrastructure and fewer learning materials.
Three-quarters of the test score variance in Mexico and Peru and nearly half in Guatemala is due
to observable student, family and school-level factors, suggesting a significant opportunity for
supply-side interventions to improve student learning. The remaining, unexplained, gap could be

due to unobserved factors, to teachers’ bias in instruction, or to other factors.

2. Methodology and Estimation

To what extent do test scores matter? Controlling for relevant background factors,
performance on exams — tests of cognitive ability or school learning — can effectively predict
school attendance, educational attainment, adult wages and adult employment (Bishop 1989,
1991; O’Neill 1990; Grogger and Eide 1993; Rivkin 1995; Murnane, Willett and Levy 1995;
Hanushek, Rivkin and Taylor 1996; Neil and Johnson 1996; Murnane, Wilett, Duhaldeborde and
Tyler 2000). Test scores by no means capture all learning, and multiple choice exams in
particular may not capture critical thinking ability. Nonetheless, test scores provide some
quantifiable indicator of learning. Additionally, to the extent that primary school reading exams
measure literacy, primary school test scores directly measure a capacity that itself has important

value.

Several literature reviews summarize numerous learning production functions from

developing countries, and those show that student and family factors have the largest impact,



though school factors matter also. In a summary analysis of 96 studies on learning in developing
countries, Hanushek (1995) finds that while most United States studies show that teachers’
education is unimportant, almost half the reviewed studies from developing countries find that
improving the education of teachers has a positive and significant effect on student learning;
other studies find that teachers’ education has insignificant effects. Similarly, while most studies
from industrialized countries show that building additional school facilities has no effect on
student learning, the majority of studies from developing countries show that additional facilities
have significant and positive effects on learning. Velez, Schiefelbein and Valenzuela (1993)
review 18 papers that include 88 separate regressions estimating education production functions
for countries in Latin America and the Caribbean. Overall, they find that the size of a student’s
school, the school’s location, teacher and student gender, and presence of a secondary school
connected to a primary school most often impact learning. The presence of textbooks and
reading materials are also shown to impact learning, as does the presence of other materials and
quality of school infrastructure. Again, about half the studies find that a teacher’s education and
experience have significant impacts on learning. Few studies include data on school principals,
but those that do find inconclusive evidence on the effect of a principal’s education, and they

generally find a negative association of student learning with a principal’s experience.

Glewwe (2002) emphasizes the empirical problems with many studies of learning in
developing countries, but describes in detail four studies from Brazil, Ghana, India, and Jamaica
that use representative data and correction for selection bias. Overall, improvements to school
infrastructure, teacher education, teacher salaries, teacher training, and use of textbooks had

significant and positive effects on school learning. Interestingly, the application of eye



examinations had significant and positive effects on reading scores. In India, going from having
no physical facilities to having all 17 listed facilities (including toilets, computers and musical
instruments) would increase math scores by 0.7 standard deviations and reading scores by 1.0

standard deviations.

Until recently, little test data was comparable between Latin American countries.
Casassus and others (2000) present results from the 13 countries across Latin America and the
Caribbean, not including Guatemala, which participated in UNESCO’s Laboratorio exam.
Overall, they found that achievement in math was worse and more varied across students than
achievement in Spanish. Compared to boys, girls showed better achievement in language but
worse achievement in math. They found that school-level factors explained about two-thirds of
test score variation between students. Student background was also critical in explaining student
outcomes (for a survey of related literature, see Todd and Wolpin 2003). Although a child’s
achievement is inherently individual in nature, a large body of evidence points to the existence of
persistence effects in educational achievement across generations (Fertig 2003; Fertig and
Schmidt 2002; Currie and Thomas, 1999). Consequently, one must control for individual pupil
characteristics as well as family background. Finally, one needs to control for characteristics on

school environment as well as institutional arrangements.

Disagreement persists over whether spending additional resources on schools has greater
impact in developing than in industrialized countries. An earlier analysis of the Second
International Mathematics and Science Test Study (Heyneman and Loxley 1983) also found that

added resources for schools had more impact on learning in developing than in industrialized



countries. In a later study, Hanushek and Luque (2003) use data from the Third International
Mathematics and Science Study (TIMSS) to compare performance in about 40 countries. They
find that additional resources may impact learning, but effect is small and appears to be no

greater in developing than in industrialized countries.

Methodology

We first estimate cognitive achievement production functions that relate students’
achievement to individual, family and school inputs. We then decompose the indigenous/non-
indigenous test gap into an explained component, accounting for family characteristics and
school characteristics, and an “unexplained” component, using the traditional Oaxaca (1973)-

Blinder (1973) decomposition method.

The model specification for the estimation of the production function for cognitive

achievement is as follows:
Tija= Ta(Fjja , Sija) + €ija, (L.1)
where Tjj, is the observed test score of student i in household j at time a (time of the test), Fij, is a
vector of individual and parent inputs, S, is a vector of school-related inputs and €, is an
additive error, which includes all the omitted variables including those which relate to the history
of past inputs, endowed mental capacity and measurement error. Its linear specification (after
dropping subscript @) is given by:
Tij= Bo+ B1 Fyj + B2 Sij + €, (1.2)

where [ to 3, are coefficients to be estimated.



The standard procedure for analyzing the determinants of the test score differentials is to
fit equations between test scores and observed characteristics. The observed test score

differential can be decomposed as:

Tr — Tr= (Xan — Xp)Bar + Xi(Ba - Bo), (2.0)
where T is the standardized test score (z-score), X; is a vector of family and school
characteristics for the ith individual, B is a vector of coefficients and NI, I subscripts are
identifiers of non-indigenous and indigenous students. Standardized test-scores are used to
facilitate the comparison between language and mathematics test results, as the two tests consist
of a different number of questions. A student is identified as indigenous if that student grew up

speaking an indigenous language at home.

The overall test score gap can, therefore, be decomposed into two components: one is the
portion attributed to differences in characteristics (Xnx; — Xj) evaluated with returns to
endowments of non-indigenous students (Bnp); the other portion is attributable to differences in
effects on performance (Bn; - Bi) of non-indigenous and indigenous students derived from the

same characteristics.

This second can be assigned a few interpretations. First, the unexplained portion of the
test gap may reflect unobserved family characteristics that are correlated with achievement and
indigenous status, possibly relating to household wealth. Second, even in the absence of overt
discrimination against indigenous students, teachers may view indigenous students as

underachievers and, therefore, use different teaching standards. This may be a contributing



factor that helps to sustain, and possibly expand, the black-white test-score gap in the United
States (Ferguson 1998). Finally, it may be that indigenous and non-indigenous students do not

reap the same benefits from equivalent school and classroom resources (McEwan 2004).

Estimation Method

While test scores and individual and family information are observed at the individual
level, school resources and other school-related inputs are at the school level. In choosing the
estimation method, we recognize that first, standard errors are heteroskedastic across schools,
and second, observations within schools are correlated due to their exposure to the same
community factors. Thus the assumption that disturbances are independently and identically

distributed with fixed conditional variance does not hold.

To control for the clustered nature of the data, we use feasible generalized least squares
(FGLS). General linear models take the form:

y=Xg+Zo+v (2.1)
where y is a vector of n random variables, X and Z are matrices of independent variables with
dimensions n x k and n x g, £ is a vector of k parameters and o is a vector of g unobserved
random variables with mean zero and variance D, and v is a vector of n random errors with mean
zero and variance R (Moulton 1986). The variables v and o are uncorrelated. For this general
model, the variance of y, denoted as V, is

V =ZDZ'+R (22)

Feasible GLS calculates the coefficients and their variance as follows:

B=(xvVx) x vy 2.3)



var()= (x V)" (2.4)
where V is evaluated at estimates of the variance or covariance components (Moulton 1986). In
sum, we estimate the effect of school and student-level factors on test scores using equation
(1.3), with coefficients estimated according to equation (2.3), and standard errors estimated

according to equation (2.4).

Data

Data used are from three sources: for Peru from the 1997 First Comparative International
Study on Language, Mathematics and Associated Factors (“Regional Laboratorio™), overseen by
The Regional Education Office for Latin America and the Caribbean (OREALC), a division of the
United Nations Economic and Social Council (UNESCO); from Guatemala’s national Laboratorio
exam, which was based on the UNESCO test; and from Mexico’s National Standards exam. For
the present analysis, each exam score was standardized to have a mean of zero and a standard

deviation of one.

The regional Laboratorio study applied the same 32 multiple choice math questions and
19 multiple-choice Spanish language questions to students from 13 countries in 1997. The data
were not scaled with item response theory (IRT), so one correct answer on any question translated
to one point on a student’s final score. The sample was stratified to ensure sufficient observations
of public, private, urban, rural and metropolitan pupils in each country. Data were collected for
100 schools in each country, with 40 children per school surveyed. Half of the students were in
the third and half in fourth grade. The survey also gave questionnaires to school principals,

teachers, parents or legal guardians of tested pupils and the students themselves. The test and

10



questionnaires were given only to children who were enrolled in school and who attended school

the day of the exam. Indigenous students were identified with a question on language spoken.

The second source, for Guatemala, is a year 2002 exam of math and reading in Spanish
that we refer to as “Laboratorio Guatemala”. Representatives from Guatemala’s Ministry of
Education and Universidad del Valle designed math and Spanish reading exams that combined
questions from the regional Laboratorio exam with nationally-developed questions that would
include more culturally familiar content for Guatemalan students. In the math exam, 7 questions
were nationally developed and 33 were from the regional Laboratorio exam. In the reading exam,
21 questions were nationally developed and 19 questions were from the regional Laboratorio
exam. Third and fourth grade students completed the reading and math exams; the same content
was tested in each grade. The tests were accompanied by background questionnaires for
principals, teachers and students of the schools selected for the exam. Data including test scores
and background questions were collected from 179 randomly selected schools. In total, 5,825
students and 249 teachers were surveyed (further description of the Guatemala Laboratorio data

appears in Wu, Goldschmidt and Hara 2003).

The Guatemala Laboratorio study uses different questions to identify indigenous
students, teachers and principals. Students were asked, “What language do you speak at home
most of the time,” with answer choices of Spanish or Other. Teachers were asked, “Do you speak
a language besides Spanish,” with answer choices of K’iche, Kaqchikel, Mam and Q’eqchi’.
Principals were asked, “Do you belong to one of these ethnic groups,” with answer choices of

Ladino, K’iche, Kaqchikel, Mam and Q’eqchi’.
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The third source is Mexico’s National Standards (Estandares Nacionales) exam. These
data were collected by Mexico’s Ministry of Education (SEP-Secretaria de Educacién Publica)
through the General Directorate of Evaluation (Direccion General de Evaluacién). SEP
conducted the National Standards exam annually between 1998 and 2002, with different grades
and background questionnaires used for each year. The 2001 exam for fifth grade students
includes 47,719 students from 3,221 schools and also includes the most extensive background
data, hence that is the round of the exam that we use in the present analysis. National Standards
was stratified by school type — community courses, indigenous schools, urban public schools,
urban private schools and rural schools — and this stratification allows representativeness of each
school type in the sample. Background questionnaires were obtained from students taking the
exam, from a random sample of fifth grade teachers in the selected sample schools — not
necessarily instructors of the students who took the exam — and from principals of the sample
schools. National Standards uses the Rasch Correction, a form of IRT scaling, to adjust scores
from raw to final values (further description of the National Standards data appears in Shapiro

and Moreno 2004).

Officially, Mexico has five types of schools: Communitarian Schools, Public Rural
Schools, Public Urban Schools, Private Urban Schools and Indigenous Schools. In this analysis
the type of school was the only variable that allowed to identify the indigenous students,
however, in Mexico the indigenous population that attends school is not only concentrated in the
Indigenous Schools and many of these people go to others schools. So, this measure is certainly

under-represented.
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Three cautions should be considered in comparing results between these three data
sources. First, the regional Laboratorio and Guatemala Laboratorio data include third and fourth
grade students, while the Mexican National Standards data only represents fifth grade students.
More students have dropped out of school by fifth than by third or fourth grade, so the Mexican
sample offers a rosier picture of the well-being of indigenous and non-indigenous students than
the Guatemalan or Peruvian samples offer. Since the grade difference between the Laboratorio
data and the National Standards data is a single year, since we control for a student’s grade in the
Laboratorio regressions, and since we are comparing groups within a country, this caveat is not

critical.

Second, one could worry that the Mexican data are scaled using IRT while the Regional
and Guatemalan Laboratorio data are not. That worry identifies a weakness of the Laboratorio
exams — they may overweight easy questions and underweight hard questions, so the final score
is an imperfect measure of a student’s ability. To address this concern, we use students’ z-scores
in regressions and avoid comparison of raw scores between countries. Additionally, this
difference in scaling should affect all students and hence is unlikely to impact the

indigenous/non-indigenous test score gap.

Third, many students, teachers and principals gave no response to some background
questions, forcing exclusion of some observations from multivariate analysis. The present
analysis walks a balancing act: on one hand, adding explanatory variables to the regressions

increases explanatory power and more effectively shows the determinants of learning. On the

13



other hand, each added explanatory variable decreases the number of observations that can be
used in the regressions, and hence increases possible selection bias. We select explanatory
variables for inclusion based on four sometimes conflicting factors: (1) indicators that other
research has shown to be significant in explaining test scores; (2) indicators that are similarly
available in all four countries of this study; (3) indicators that do not force dropping of many
observations; and (4) indicators that give particular interest for comparing indigenous and non-
indigenous students. While selection bias may play some role in influencing results, we compare
test scores of the complete sample and the sample used in regressions for each country; those
comparisons show that, at least for learning outcomes, bias introduced by our selection of

observations is rather small.

3. Discussion

In each country, indigenous students are a minority of test-takers, but indigenous students
are under-represented in Peru and over-represented in Mexico. In Peru, 11 percent of test-takers
are indigenous while 30 percent of the national population is indigenous. In Guatemala, 42
percent of test-takers and about 40 percent of the national population is indigenous. In Mexico,

15 percent of test-takers but only 7 percent of the national population are indigenous (Table 1).

Overall, indigenous students enter school with more disadvantaged backgrounds, study in
schools with fewer resources and perform worse on exams. In all three countries, indigenous
students performed significantly worse than non-indigenous students on both Spanish and math
exams. Indigenous students are also significantly more likely to work. Indigenous students

consistently have fewer reading materials at home, less access to electricity and parents with less
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education. Compared to teachers of non-indigenous students, teachers of indigenous students
tend to be more often male, less experienced and less educated. The schools of indigenous
students more often lack Spanish and math textbooks and have conditions that students describe
as bad. Indigenous students are less likely to attend a private school or study in an urban area
(Table 6). In short, in all four countries, when indigenous students begin school, they begin with
backgrounds likely to undermine their learning, and the lacking facilities and human resources of

indigenous schools may reinforce that early disadvantage.

The background and test score differences between indigenous and non-indigenous
students give additional insight into the distinct challenges that indigenous students face. In
every country, the test score gap between indigenous and non-indigenous students was greater in
Spanish reading exams than in math exams, and the gaps in both subjects ranged between 0.6
and 1.1 standard deviations. Compared to non-indigenous students, indigenous students more
often enter school with limited knowledge of Spanish; hence, one might expect that the learning
gap would be larger in Spanish exams than in math exams. Those gaps compare to a difference
of 1 standard deviation between blacks and whites in the United States (Jencks and Phillips
1998) and 0.3 to 0.5 between indigenous and non-indigenous people in Bolivia’s and Chile’s
national exams (McEwan 2004). While internationally-designed tests might generate more
learning inequality between indigenous and non-indigenous students, these data do suggest that
learning inequality between indigenous and non-indigenous students is more severe in
Guatemala than in Bolivia or Chile. Educational achievement overall in Guatemala is among the
worst in the Western Hemisphere, excepting Haiti (World Bank 2003), and low achievement

may appear along with high inequality.

15



In every country, indigenous students are more likely than non-indigenous students to
work. In Guatemala, 24 percent of indigenous students regularly work but only 16 percent of
non-indigenous students regularly work. In Mexico, indigenous students are 8 percentage points
more likely than non-indigenous students to work in the house and 12 percentage points more
likely than non-indigenous students to work outside the home. In Peru, indigenous students are
14 percentage points more likely than non-indigenous students to regularly work (Tables 2-5).
The additional poverty of indigenous families may partly explain why indigenous students are
more likely than non-indigenous students to work and these descriptive statistics do not control
for background differences between indigenous and non-indigenous students. Some evidence,
however, suggests that a cultural value or positive stigma associated with children’s work in
some indigenous communities may explain part of why children’s work remains widespread in

indigenous communities (Shapiro and Patrinos 2004).

Also as one might expect, indigenous students more often repeat a grade. In Mexico, one
of three indigenous students repeated a grade but only one of five non-indigenous students did.

In Peru, the gap in repetition rates is even wider.

Indigenous students also come from families that have fewer reading materials and less
educated parents. In Peru, indigenous students are a sixth as likely as non-indigenous students to
come from a family with more than ten books at home. Across the three countries, indigenous

students are two to eight times as likely to have a guardian that did not complete primary school.
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Indigenous students also have different teachers and schools. In Peru, indigenous students
are 30 to 45 percentage points less likely than non-indigenous students to have a math or Spanish
book. In Peru, practically all indigenous students (over 99 percent) attend public schools, while
about 25 percent of non-indigenous students attend private schools. In Guatemala, the distance
from a school to a departmental Ministry of Education office is twice as great for indigenous as

for non-indigenous schools.

For each country, we estimate regressions, one including only indigenous students and
the other only non-indigenous students. At the student level, for all three countries, we find that
similar factors have the largest impact on math and Spanish test scores. Controlling for other
observable factors, being female is associated with increased performance on language exams
but worse performance on math exams. Progressing from third to fourth grade is associated with
a 0 to 0.5 standard deviation increase in test scores. Working significantly decreases test scores,
though the magnitude of the effect is larger for language than for math exams. In Mexico, all
types of work worsen students’ test scores, but working outside the home has a more negative

effect than working in the home does.

At the household level, having more than ten books at home or having a family member
who reads the newspaper — likely associated with parents’ literacy, wealth and concern for
education — are both associated with increased Spanish and math test scores (more so for non-
indigenous students). In Peru, the education of test takers’ parents only significantly impacts
students’ test scores if parents have some tertiary education, while in Guatemala, non-indigenous

students having a father who has completed primary or higher level of education is associated
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with a significant impact on test scores. In Mexico — perhaps due to the larger Mexican sample
size - every increase in parents’ education has a significant positive impact on students’ test
scores. In Guatemala, most household goods are associated with improved test scores, but only

having electricity, a television and telephone have significant impact.

At the school level, the effect of teachers’ experience varies by country, possibly because
experience closely correlates with age—a factor for which most of these regressions do not
control. In Guatemala, Mexico, and Peru (non-indigenous only), teachers’ experience has a
significant and positive impact on test scores. In Peru, teachers’ declaring themselves to have
“freedom” has a significant impact in increasing language test scores only for indigenous
students. A higher pupil/teacher ratio, in the case of Peru, is associated with a higher test score,
while in the case of Guatemala, a higher pupil/teacher ratio results in lower test scores for
indigenous and higher for non-indigenous pupils. The empirical literature provides inconclusive
evidence on the effect of the pupil/teacher ratio on student performance. Finally, the evidence on

the effect of the availability of textbooks in improving learning is weak.

Selection issues

Two potential sources of student self-selection may be of importance. First, households
choose specific schools based on observed arbitrary differences, such as cost and location.
Controlling for various socioeconomic and other student characteristics can greatly reduce this
potential bias. We therefore control for student background to the extent permitted by the data.
Second, households may choose a school based on unobserved differences, or differences that

are hard to measure (Vegas 2002). If for example, more motivated parents systematically tend to
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choose, say, private schools, results will overestimate any positive effects associated with private
schools. A third possible source, namely, students (or their parents) choosing a school based on
its resources is, probably, of lesser importance in countries like the ones considered here, as
opposed to a country such as the United States, where there are substantial differences in

resources per student among schools.

We should also note that, while family income is absent from the set of regressors,
variables such as pupils’ work activity and number of books at home are expected to capture — at
least partly — the effect of family wealth. Therefore, the estimated coefficient of such variables
may partly reflect the effect of household wealth. Furthermore, the a priori expectation of the
sign of certain (mostly school) variables may be ambiguous; for example, being given a
Mathematics textbook is certainly preferred to nothing at all, however, students who are given a
textbook may perform worse compared to, say, those who are given teacher-compiled notes.
Likewise, certain questions in the questionnaire may be misleading; for example, teachers having
a lot of freedom at work may be associated with worse student performance, as it may reflect bad

management and poor supervision of teachers’ performance.

Family variables such as the ones considered here are best interpreted as proxies of
family wealth and the home educational environment; they may also reflect the influences of
unmeasured school variables that are correlated with certain family characteristics (McEwan

2004).
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Decomposition Results

Table 9 reports the results of decomposing the non-indigenous/indigenous achievement
gap for Peru, Mexico and Guatemala using the traditional Oaxaca-Blinder decomposition
method. Achievement decompositions are based on separate regressions for indigenous and non-
indigenous students (Tables 6-8). The gross standardized gap for the language test is 0.77, 0.73
and 1.06 standard deviations for Peru, Mexico and Guatemala respectively, in favor of non-
indigenous (Spanish-speaking) students. The gross standardized gap in the mathematics test is
about 0.69 standard deviations for Peru as well as Mexico and 0.85 standard deviations for

Guatemala.

Two issues worth commenting on before proceeding with the discussion of the test score
decomposition results relate to how representative are the survey data available of the indigenous
and non-indigenous populations of 3™ and 4™ year pupils in the two countries, as well as the
severity of selection bias due to dropping observations with partial background information.
With respect to the first, it should be noted that pupils who drop out of school before the 3™
grade are not part of the sample, while the probability of a child dropping out of school is higher
among the indigenous population. Furthermore, pupils who are more often

absent (and hence more likely to be absent the day of the test) are not part of the sample.

The severity of selection bias due to dropping observations with partial background
information can be assessed by comparing the average test score gap in the original sample to
that after dropping observations with partial background information (that is the one that appears

in the test-score decomposition in Table 9). Based on this comparison, the selection bias is
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probably not significant, as the test-score differentials from the original sample of students who
took the tests, are not drastically different from those derived form the decomposition and in the

case of Mexico identical.

The proportion of the gap that is explained by the various family and school
characteristics varies between 41 percent in Guatemala and 75 percent in Mexico (with Peru in
the middle with 70 percent) for the language test, and between 55 and 68 percent for Guatemala
and Mexico for the mathematics test (with Peru in the middle with 66 percent). Generally
speaking, family variables contribute more than school variables to the overall explained
component. The unexplained component varies between 25 and 59 percent of the standardized
test score gap for the language tests (Mexico and Guatemala) and for the mathematics test,

between 32 and 45 percent (Mexico and Guatemala).

McEwan (2004) decomposed the indigenous/non-indigenous test score gap for Bolivia
and Chile using the modified decomposition approach. He finds that the unexplained component
in the case of the Bolivia language test for third-grade pupils is about one-quarter of the gross
gap, an estimate similar to the one derived in this study. However, the results are not directly
comparable, as McEwan attempts to control for peer effects (proportion of indigenous students
and father’s education across schools). (McEwan and Trowbridge 2005 present similar results
for Guatemala, using a different data source.) In the United States, for the black-white test score
gap, Fryer and Levitt (2004a) find that only differences in school quality account for differences

in test scores, after controlling for many other observable characteristics. But in more recent
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work, Fryer and Levitt (2004b) find no explanation, including differences in school quality,

convincingly explain divergences.

4. Conclusions

In this study, we assess the magnitude of the indigenous/non-indigenous test score gap
for 3" and 4™ year primary school pupils in Guatemala, Peru and Mexico. We identify the main
family and school inputs contributing to the test score gap, and we decompose the gap into its
constituent components using the Oaxaca-Blinder decomposition method. The non-indigenous-
indigenous test score differential is much higher in the language than the mathematics test for all
three countries, while test score differentials for both language and mathematics are much higher

in Guatemala compared to Peru and Mexico.

Certain variables have an unambiguous effect on student test performance. In particular,
in Peru, having more books at home, having a father with post-secondary education, and
attending a private paying school increases test scores, while poor classroom conditions decrease
test scores. On the other hand, for other variables with a more ambiguous a priori effect, the
results vary between indigenous and non-indigenous students and the type of test (language
versus mathematics). In Mexico, mother’s education is an important factor for determining
achievement for non-indigenous children, and the more educated the mother is, the greater is the
impact on achievement of these children. In contrast, for indigenous children this effect does not
hold and it seems that basic education for the mother is the relevant level that matters for

indigenous student achievement.
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At the student level, the fact of failing a past school year negatively affects achievement
for all students. An interesting phenomenon is present with the labor variables; that is, non-
indigenous students are more negatively affected in test scores by working than are indigenous
children. In particular, indigenous children do not seem to be affected by working in activities
inside the house, and the negative effect for them comes from working outside the house.
However, the magnitude of this effect is less than half the negative impact that this variable has
for non-indigenous children. Finally, teacher and school impacts are small in magnitude for the

achievement of all students and for the non-indigenous-indigenous score gap.

Decomposition results suggest that the proportion of the test score gap that is explained
by family and school characteristics varies between 41 percent (Guatemala, language test) and 75
percent (Mexico, language test) of the overall gap. Furthermore, family variables contribute
more than school variables to the overall explained component. Therefore, although a sizable
gap remains, there is still much that can be done to reduce the gap in the future. Among
promising policy interventions one could consider the following non-exhaustive list: (1) effective
bilingual education instruction designed to provide indigenous children with mastery of the
Spanish language before the completion of primary school; often times, however, bilingual
education is poorly implemented even within schools designated as indigenous (see, for example,
World Bank 2005); (2) compensatory education programs meant to equalize learning
opportunities; these have proven to be very effective in closing learning gaps (see, for example,
Shapiro and Moreno 2004); and (3) choice of school and increased autonomy; theoretically,
school choice could lead to improved learning outcomes (see, for example, Angrist and others

2002), but there is little evidence on this for indigenous students, presumably since they are
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mostly rural inhabitants and there are very few opportunities for alternative schools (but see the
results for Guatemala that show that private school attendance is not beneficial for indigenous
students, whereas it is for non-indigenous). Whatever policy choices are made, it is important
that such experiments are rolled out over time with treatment and control groups, and that

decisions about scaling up are made on the basis of rigorous impact evaluation results.
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Table 1. Indigenous identity of students taking exams

Number Percent

Peru
Spanish 3,620 89.1
Indigenous 444 10.9
Guatemala
Spanish 1,371 58.0
Indigenous 994 42.0
Mexico
Non-indigenous 26,977 85.1
Indigenous 4,722 14.9

Sources: Regional Laboratorio 1997; Guatemala Laboratorio 2002;
National Standards 2001.

Notes: In Mexico, “indigenous” refers to a student at an indigenous
school, while “non-indigenous” refers to a student at any other school

type.
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Table 2. Descriptive Statistics: Guatemala

All Non-indigenous Indigenous Difference

Student Factors

Exam Score: Language 19.09 22.96 13.74 9.22%%*
(1.11 s.d.)
Exam Score: Mathematics 15.51 17.60 12.63 4.96**
(0.90 s.d.)
Indigenous 0.42 - - -
Female 0.46 0.46 0.47 -0.01
Fourth grade 0.29 0.25 0.35 -0.10%**
Never works 0.28 0.42 0.09 0.33%*
Works sometimes 0.52 0.42 0.67 -0.25%*
Works regularly 0.19 0.16 0.24 -0.08**
Eats breakfast at home 0.93 0.92 0.94 -0.03**
Repeated first grade 0.36 0.34 0.39 -0.05
Attended preschool 0.65 0.63 0.68 -0.04
Household factors
Household member reads newspaper 0.78 0.83 0.71 0.11%*
Household has potable water 0.69 0.71 0.67 0.04
Household has electricity 0.79 0.89 0.65 0.23%*
Household has radio 0.94 0.93 0.95 -0.02
Household has television 0.62 0.81 0.37 0.44%*
Household has refrigerator 0.30 0.44 0.11 0.33%*
Household has phone 0.32 0.45 0.14 0.32%*
Household has car or truck 0.21 0.28 0.10 0.19%**
Guardian’s Education: <Primary 0.31 0.24 0.40 -0.16%*
Guardian’s Education: Primary 0.18 0.20 0.15 0.04%*
Guardian’s Education: Secondary or higher 0.51 0.56 0.45 0.11%*
School characteristics
Teacher is female 0.57 0.72 0.36 0.36%*
Pupil-teacher ratio 31.91 31.88 31.96 -0.08
Teacher: Years teaching experience 10.15 12.12 7.43 4.69%*
Every student has Spanish book 0.54 0.57 0.50 0.07%*
Every student has math book 0.55 0.61 0.46 0.15%*
School type: Private 0.08 0.11 0.03 0.08**
School type: Public 0.67 0.73 0.59 0.14%*
Urban area 0.25 0.35 0.13 0.22%*
Distance to main town (km) 15.39 11.40 20.89 -9.50**
Distance to department Mineduc office (km) 26.16 17.26 38.43 -21.17%*
Multi-grade classrooms 0.57 0.47 0.71 -0.24**
Teacher is union member 0.15 0.16 0.15 0.01
Mean (% of indig. pupils) 0.42 0.08 0.88 -0.80**
N 2,365 1,371 994

Source: Guatemala 2002 Laboratorio.
** indicates significance at the 1% level
Includes only sample used in regression estimates and decomposition analysis.
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Table 3. Descriptive Statistics: Mexico

All Non-indigenous  Indigenous Difference
Student Factors
Spanish score 478 487 425 61**
(0.73 s.d.)
Math score 478 485 440 45%*
(0.69 s.d.)
Indigenous 15.0 - - -
Female 0.51 0.51 0.50 0.01
Attended preschool/kindergarten/daycare 0.83 0.82 0.85 -0.03**
Failed a year in the past 0.20 0.18 0.30 -0.12%*
Does not work 0.31 0.34 0.14 0.20**
Works in house 0.58 0.57 0.65 -0.08%*
Works outside house 0.11 0.09 0.21 -0.12%*
Family and community factors
Mother's Education: None 0.09 0.06 0.25 -0.19%*
Mother's Education: Primary 0.43 0.40 0.58 -0.19**
Mother's Education: secondary 0.28 0.31 0.12 0.19%*
Mother's Education: Higher 0.21 0.24 0.04 0.19%*
Home has electricity 0.94 0.97 0.76 0.21%*
Primary sector 0.57 0.51 0.88 -0.36**
Secondary sector 0.28 0.31 0.12 0.19%*
Tertiary sector 0.15 0.18 0.00 0.17%*
Public health centers 0.83 0.84 0.74 0.10%*
Private health centers 0.51 0.59 0.09 0.50%*
Alternative-medicine health centers 0.28 0.29 0.23 0.06**
Indigenous as a main community language 0.09 0.02 0.49 -0.47%%*
Spanish as main community language 0.83 0.94 0.18 0.76**
Spanish and Indigenous in community 0.09 0.04 0.33 -0.29%*
School Factors
Morning School 0.84 0.83 0.90 O**
Good illumination condition in classroom 0.69 0.71 0.60 0.11%*
Teacher age 38.67 38.96 37.03 1.93%*
Teacher experience 16.33 16.71 14.16 2.55%%*
N 31,699 26,977 4,722

** indicates significance at the 1% level
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Table 4: Descriptive statistics: Peru

All Spanish Indigenous Difference
Student factors
Exam Score: Spanish 10.63 11.03 7.51 3.52%*
(0.83 s.d.)
Exam Score: Mathematics 12.90 13.27 9.94 3.33%*
(0.58 s.d.)
Indigenous 0.11 - - -
Female 0.49 0.49 0.44 0.05%*
Fourth grade 0.49 0.49 0.47 0.02
Never works 0.39 0.42 0.16 0.26**
Works sometimes 0.35 0.34 0.46 -0.12%*
Works regularly 0.25 0.24 0.38 -0.14%*
Repeated first grade 0.16 0.13 0.35 -0.22%%*
Attended kindergarten 0.71 0.75 0.37 0.38%*
Household factors
No books at home 0.15 0.14 0.29 -0.15%%*
Less than 10 books at home 0.53 0.51 0.65 -0.14%*
More than 10 books at home 0.32 0.35 0.06 0.29%**
Guardian’s Education: < primary 0.06 0.04 0.29 -0.25%*
Guardian’s Education: Primary 0.40 0.37 0.62 -0.25%%*
Guardian’s Education: Secondary 0.30 0.32 0.07 0.25%*
Guardian’s Education: Higher 0.24 0.27 0.02 0.25%*
School factors
Teacher female 0.68 0.71 0.46 0.25%*
Teacher’s years of experience 19.9 19.9 19.3 0.6
Teacher has freedom 0.82 0.82 0.81 0.01
Pupil-teacher ratio 14.25 14.72 10.03 4.7%*
Have Spanish textbook 0.69 0.74 0.30 0.44%*
Have Math textbook 0.39 0.43 0.11 0.32%*
Classroom condition: Bad 0.18 0.14 0.45 -0.31%%*
School Type: Public 0.78 0.75 0.99 -0.24%*
School Type: Private subsidized 0.09 0.11 0.005 0.10%*
School Type: Private 0.12 0.14 0.005 0.13**
School location: Capital City 0.31 0.34 0.03 0.31%*
School location: Secondary city 0.20 0.22 0.06 0.14%*
School location: Small town 0.30 0.30 0.32 -0.02
School location: Rural 0.20 0.15 0.59 -0.44%%*
Morning or afternoon school 0.49 0.48 0.57 -0.09**
Whole day school 0.10 0.08 0.26 -0.18**
Shift school 0.40 0.43 0.17 0.26**
N 4,064 3,620 444

Source: Regional Laboratorio 1997
** indicates significance at the 1% level.
Note: Means of variables using the complete sample. There are differences between the above
sample statistics and those used in the regression estimations and decomposition analysis, due to
missing observations in various independent variables.
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Table 5. Background Differences between Indigenous and Non-indigenous Students

Guatemala Mexico Peru
Student factors
Spanish Test Score v 4 v
Math Test Score 4 4 v
Never works (overall) v v v
Never repeated/failed a grade - v v
Attended preschool/kindergarten - - v
Household factors
Reading materials at home v n.a. v
Home has electricity v 4 n.a.
Guardians’ Education: Above Primary v v v
School factors
Teacher is Female v n.a. v
Teacher’s Years of experience v 4 -
Spanish textbooks at school 4 n.a. v
Math textbooks at school v n.a. v
Classroom condition: good n.a. v v
Private school 4 4 v
School in urban area v n.a. v

Full-day school n.a. n.a. -

Notes: A check indicates that indigenous students have a lower level than non-indigenous
students and that the difference is statistically significant at the 1 percent level. n.a.
indicates that the variable was not used in the data for the indicated country. Reading
materials at home: for Peru, indicates more than ten books at home; for Guatemala,
indicates that a family member reads newspaper. Never repeated/failed a grade: for
Mexico, refers to having failed a grade; for all others, refers to having failed a grade.
Classroom condition good: for Mexico, refers to good illumination.

32



Table 6. Achievement Regressions (FGLS): Guatemala

Language Math
. Non- . Non-
Indigenous . . Indigenous . .
indigenous indigenous
Student factors
Female -0.07 -0.03 -0.22 -0.25
(1.98)* (0.78) (5.33)** (5.94)**
0.29 0.48 0.37 0.54
Fourth grade (8.35)%%  (10.78)%*  (8.54)%*  (10.41)%*
Never works 0.06 0.19 0.05 0.11
(0.79) (3.01)** (0.51) (1.69)
Works sometimes 0.04 0.14 0.03 0.11
(1.12) (2.39)* (0.49) (1.73)
(Omitted: Works regularly)
0.00 -0.05 -0.03 -0.14
Repeated first grade (0.05) (131) 0.61)  (331)*
0.02 -0.05 0.16 -0.04
Attended preschool (0.44) (112) Q89  (0.93)
Household factors
Family member reads newspaper 0.07 0.08 0.02 0.07
(1.89) (1.59) (0.41) (1.35)
-0.04 -0.06 -0.06 0.07
Home has Potable water (1.03) (1.28) (111) (1.46)
. 0.08 0.08 0.14 -0.03
Home has electricity (1.81) (1.25) (2.6)%* (0.41)
. -0.01 0.10 -0.11 0.14
Home has Radio (0.16) (1.32) (1.2) (1.62)
Home has television 0.14 0.09 0.14 0.17
(3.00)** (1.61) (2.58)* (2.83)**
Home has refrigerator 015 0.03 -0.09 0.07
(2.29)* (0.61) (1.07) (1.18)
0.16 0.17 0.07 0.06
Home has telephone (2.64)%*  (3.39)%x (0.93) (1.04)
0.07 0.01 0.07 0.03
Home has car or truck (1.03) (0.11) (0.8) (0.58)
-0.01 -0.11 -0.04 -0.12
Eats breakfast at home (0.17) (1.68) (0.41) (1.63)
) Lo -0.03 0.15 0.01 0.09
Father’s Education: Primary (0.65) (2.6)%* (0.14) (1.39)
, . -0.06 0.15 0.00 0.24
Father’s Education: Secondary or more (17 (3.1 (0.08) (4.54)%%
(Omitted: <Complete Primary)
(cont’d)
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Table 6. Achievement Regressions (FGLS): Guatemala (cont’d)

Language Math
. Non- . Non-
Indigenous . . Indigenous . .
indigenous indigenous
School factors
Teacher is female -0.16 0.35 -0.14 0.45
(3.00)** (5.68)** (2.12)* (6.97)**
Pupil-teacher ratio -0.01 0.01 0.00 0.01
(3.59)** (4.08)** (1.92) (3.72)**
) . . 0.01 0.00 0.01 0.01
Teacher: Years teaching experience (2.5)* (1.79) (2.2)* (4.56)
. 0.05 0.22 0.12 0.01
Every student has Spanish book (0.56) (3.25)+* (1.2) 0.11)
-0.01 0.03 -0.04 0.30
Every student has math book (0.06) (0.39) (0.36) (4.06)**
.y -0.35 0.03 -0.60 0.15
School Type: Private (3.14)** (0.32) (4.51 )% (1.5)
Urban area 0.42 0.40 0.05 0.18
(4.49)** (6.45)** (0.49) (2.57)*
. . 0.00 0.00 0.00 0.01
Distance to main town (km) (4.47)% (0.59) (2.85)* (3.42)%*
. . 0.00 0.00 0.00 -0.01
Distance to Mineduc office (km) (2.87)%* (2.52)* (2.03)* (3.51 )%+
. -0.08 0.07 -0.31 0.15
Multi-grade classrooms (1.13) (1.27) (3.72)%* (2.46)*
Teacher is union member 0.01 -0.20 -0.21 -0.18
(0.12) (3.16)** (2.88)** (2.78)**
Constant -0.69 -0.76 -0.36 -1.09
(4.54)** (4.93)** (1.91) (6.11)**
Log-likelihood -854 -1,486 -1,025 -1,616
Wald chi-sq. 242 870 346 690
[p-value] 0.000 0.000 0.000 0.000
Number of schools 56 72 56 72
Observations 994 1,371 994 1,371

Source: Guatemala Laboratorio 2002.
t-values in parentheses.* indicates significance at the 5% level; ** indicates significance at the 1%
level.
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Table 7. Achievement Regressions (FGLS): Mexico

Reading Mathematics
Non- Non-
Indigenous indigenous Indigenous indigenous
Student factors
0.075 0.153 -0.138 -0.069
Female (4.37%%) (16.52%%) (7.19%%) (7.25%%)
Attended 0.007 0.197 -0.089 0.195
preschool/kindergarten (0.33) (16.83*%) (3.56%%) (17.77%%)
-0.213 -0.313 -0.173 -0.344
Failed a year in the past (11.34%*%)  (26.93*%) (8.55%%) (28.48%*%*)
0.015 -0.148 0.034 -0.123
Works in house (0.56) (14.24%%) (1.16) (12.06%%*)
Works outside house -0.147 -0.414 -0.166 -0.385
(4.91*%) (24.52%%) (4.99%%) (21.86%%)
(Omitted: Does not work)
Household/community factors
0.084 0.096 0.066 0.093
Mother’s Education: Primary (4.23%%) (5.42%%) (2.95%%) (4.96%%)
Mother’s Education: 0.049 0.175 0.082 0.167
Secondary (1.6) (9.09%%) (2.38%%) (8.12%%)
-0.013 0.347 0.014 0.269
Mother’s Education: Higher (0.3) (16.63%%) (0.26) (12.2%%)
0.257 0.204 0.241 0.193
Home has electricity (13.34%*)  (10.21**)  (11.34*%*)  (11.16*%*)
0.016 0.124 0.099 0.11
Secondary sector (0.56) (10.79%%) (2.97%%) (9.12%%)
-0.596 0.245 -0.471 0.176
Tertiary sector (3.39%%) (16.83%%) (3.84%%) (11.94%%)
(Omitted: Public Sector)
0.055 0.02 0.038 0.016
Public health centers (2.73%%) (1.77) (1.7) (1.33)
0.224 0.158 0.204 0.125
Private health centers (6.44%*%) (14.65%%) (5.2%%) (10.93%%*)
Alternative-medicine health 0.063 0.039 0.066 0.031
centers (2.82%%) (3.59%%) (2.61%%) (2.87*%)
0.251 0.315 0.164 0.293
Community language: Spanish ~ (10.71*%*) (9.64%%) (6.44%%) (12.11%%)
Community language: Spanish 0.144 0.211 0.026 0.218
& Indigenous (7.18%%) (5.88*%) (1.18) (6.98%%)
(Omitted: Indigenous
language)
(cont’d)
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Table 7. Achievement Regressions (FGLS): Mexico (cont’d)

Reading Mathematics

Non- Non-
Indigenous indigenous Indigenous indigenous

School level

0.116 0.17 0.152 0.111
Morning School (4.06*%) (13.99%%) (5.00%%) (8.93%%)
-0.005 0.028 0.035 0.02
Classroom illumination: Good (0.26) (2.76*%*) (1.82) (1.96%)
-0.013 -0.005 -0.009 -0.006
Teacher age (5.79%%) (3.48%%) (3.69%%) (4.17%%)
0.018 0.005 0.015 0.008
Teacher experience (8.36*%*) (3.85%%) (6.28%%*) (5.3*%)
-0.745 -0.677 -0.851 -0.641
Constant (10.25%%)  (12.32%*%)  (10.66*%) (15.8*%%)
Log-likelihood -5,073 -32,642 -5,375 -33,513
Wald chi-sq 1,039 7,406 652 8,579
[p-value] [0.000] [0.000] [0.000] [0.000]
N(schools) 503 1,665 503 1,665
N(students) 4,722 26,977 4,722 26,977

Source: National Standards (Estandares Nacionales) exam.
t-values in parentheses. * indicates significance at the 5% level; ** indicates
significance at the 1% level.
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Table 8: Achievement Regressions (FGLS): Peru

Language Math
Indigenous Non- Indigenous Non-
indigenous indigenous
Student factors
Female -0.052 0.086 -0.121 -0.061
(0.8) (2.9)** (2.2)* (1.9)
Fourth grade 0.205 0.411 -0.096 0.477
(3.1)** (13.8)** (1.4) (14.8)**
Never works -0.072 0.334 0.117 0.277
(0.7) (8.5)** (1.2) (6.4)**
Works sometimes 0.008 0.152 0.241 0.002
(0.1) (3.8)** (3.6)** (0.1)
(omitted: always works)
Repeated first grade -0.035 -0.243 -0.045 -0.121
(0.5) (5.4)** (0.7) (2.6)**
1 to 10 books at home 0.013 0.013 0.017 0.188
(0.2) (0.3) (0.2) (4.6)**
> 10 books at home 0.144 0.188 -0.136 0.252
(1.0) (3.4)** (0.3) (4.0)**
(omitted: no books at home)
Attended Kindergarten 0.072 0.090 -0.038 0.037
(1.1) (2.3)* (0.6) (1.1)
Household factors
Guardian’s Edu: Primary 0.084 -0.049 0.054 -0.053
(1.1) 0.7) (0.8) (0.7)
Guardian’s Edu: Secondary 0.105 -0.037 0.088 -0.063
(0.8) (0.5) (0.6) (0.8)
Guardian’s Edu: Higher 0.116 0.206 0.349 0.087
(0.4) (2.5)* (1.0) (1.0)
(omitted: less than primary)
School factors
Teacher female -0.316 -0.074 -0.298 -0.078
(4.1)** (2.3)* (4.4)** (2.2)*
Teacher’s experience (yrs) -0.002 0.001 -0.009 0.004
(1.0) (0.4) (4.5)** (4.2)**
Teacher has freedom 0.240 0.020 -0.069 0.031
(2.6)** (0.5) (0.9) (0.7)
Pupil-teacher ratio 0.019 0.004 0.005 0.001
(4.1)** (3.1)** (6.8)** (0.8)
Have Spanish/Math book -0.054 0.137 0.035 0.041
(0.7) (3.6)** (0.6) (1.2)
Room condition: bad 0.068 -0.012 -0.630 0.115
(0.9) (0.3) (8.3)** (2.5)*
(cont’d)
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Table 8: Achievement Regressions (FGLS): Peru (cont’d)

Language Math
Indigenous Non- Indigenous Non-
indigenous indigenous
School: Private subsidized - 0.432 - .681
(8.2)** (11.1)**
School: Private - 0.502 - 0.852
(9.5)** (13.2)**
(omitted: public school)
Location: Small town -0.781 -0.234 0.631 -0.228
(4.0)** (5.5)** (2.7)** (4.8)**
Location: Rural 0.123 -0.316 0.646 -0.123
(1.0) (5.9)** (2.9)** (2.7)**
(omitted: capital/secondary city)
Whole day -0.414 -0.071 0.770 -0.074
(3.7)** (1.1) (8.0)** (1.0)
Shift school 0.123 0.095 0.750 0.116
(1.0) (2.5)* (6.4)** (3.0)**
(omitted: morning/afternoon)
Constant -0.428 -0.636 -0.988 -0.574
(1.8) (6.0) 4.1 (5.5
Log-likelihood -249 -3,246 -177 -2,777
Wald chi-sq 118 1,637 286 1,300
[p-value] [0.000] [0.000] [0.000] [0.000]
N(Schools) 34 104 33 113
N(Observations) 343 2,746 255 2,317

Source: 1997 Unesco (OREALC) survey

t-values in parentheses. * indicates significance at the 5% level; ** indicates significance at the
1% level.

Note: In the regression for the mathematics test for indigenous students, the coefficients for
attending private subsidized and private schools were dropped due to small cell numbers.
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Table 9. Decomposition of Indigenous/Non-indigenous Test Score (z-score)

Differentials

Language Mathematics

Guatemala

Explained 0.431 (41 percent) 0.466 (55 percent)
Family 0.246 0.279
School 0.185 0.187

Unexplained 0.629 (59 percent) 0.384 (45 percent)
Family 0.695 0.706
School 0.003 0.382
Intercept -0.069 -0.704

Total 1.060 (100 percent) 0.850 (100 percent)

N(all individuals) 2,365 2,365

Mexico

Explained 0.55 (75 percent) 0.47 (68 percent)
Family 0.55 0.46
School -0.01 0.00

Unexplained 0.18 (25 percent) 0.22 (32 percent)
Family -0.06 0.07
School 0.17 -0.05
Intercept 0.07 0.21

Total 0.73 (100 percent) 0.69 (100 percent)

N(all individuals) 31,699 31,699

Peru

Explained 0.541 (70 percent) 0.455 (66 percent)
Family 0.295 0.284
School 0.247 0.171

Unexplained 0.227 (30 percent) 0238 (34 percent)
Family 0.131 0.194
School 0.303 -0.589
Intercept -0.208 0.633

Total 0.768 (100 percent) 0.693 (100 percent)

N(all individuals) 3,089 2,572

Source: 1997 Unesco (OREALC) survey, 2002 Regional Laboratorio, 2001
Estandares Nacionales.

Notes: Negative signs indicate differences in favor of indigenous students.
Decompositions are based on regressions which exclude school sector, because
coefficients for school sector could not be derived due to insufficient cell
numbers.
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