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ABSTRACT In Chile, indigenous students obtain lower test scores, on average, than nonindigenous students. Between two cohorts of eighth-graders in the late 1990s, the test score gap
declined by 0.1 to 0.2 standard deviations. An Oaxaca decomposition and related descriptive
evidence suggest that the most plausible explanation is related to Chile’s large-scale school
reforms that were targeted at low-achieving schools and students. The paper evaluates and rules
out alternate explanations such as relative improvements in indigenous socioeconomic status, and
sorting of indigenous students between schools. The results highlight a potential lever for reducing
earnings gaps between indigenous and nonindigenous adults.

I. Introduction
In 2002, almost 700,000 Chileans – 5 per cent of the population – identiﬁed themselves
as indigenous. The majority of this group is Mapuche, one of the largest indigenous
groups in South America (Grinevald, 1998; McEwan, 2004; Layton and Patrinos,
2006). A small literature documents that indigenous children in Chile perform worse
than non-indigenous children on tests of academic achievement, with mean test scores
that are approximately half a standard deviation lower (Herrera Lara, 1999; McEwan,
2004). Larger literature documents mean test score gaps between indigenous and nonindigenous students in primary schools throughout the western hemisphere.1
The causes of these gaps, particularly those related to primary schools, have
important policy implications. Empirical evidence suggests that one-quarter of
Chile’s mean gap is explained by diﬀerences in the mean income and schooling of
indigenous and non-indigenous parents (McEwan, 2004). However, more than half
is explained by the diﬀerences in the quality of schools that are attended by
indigenous and non-indigenous children. The remaining portion of the gap persists
within schools, even among children with similar family characteristics.2 In sum,
cross-sectional evidence suggests that Chilean schools play some role in perpetuating
the indigenous test score gap.
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Since the resumption of democracy in 1990, education policy in Chile
has emphasised direct investments in education quality by the Ministry of
Education, often targeted at poor and low-achieving students (Cox, 1997, 2004;
Delannoy, 2000; Garcia-Huidobro, 2000).3 There is surprisingly little evidence
on whether such programmes caused test scores to improve, and whether
inequality declined as a result. Evaluations have found that some programmes,
including investments in remedial tutoring and a lengthened school day, were
successful in increasing mean school test scores (Chay et al., 2005; Valenzuela,
2005).
This paper bridges the two literatures, arguing that some primary school reforms
contributed to a reduction of the indigenous test score gap across two cohorts of
Chilean eighth graders in the late 1990s. The paper ﬁrst conﬁrms that indigenous
students have lower mean test scores – by 0.4 to 0.5 standard deviations – than nonindigenous students in the 1997 cohort of eighth graders. In the 2000 cohort of eighth
graders, the mean test score gap between indigenous and non-indigenous eighth
graders declines by 0.2 standard deviations in Spanish, and 0.1 standard deviations
in mathematics. There are two general explanations for the declining test score gap
across cohorts.4
One possibility is that successive cohorts of indigenous families have experienced
relative improvements in variables, like income or parental schooling, that aﬀect
children’s test scores. While it is true that indigenous families have, on average, lower
levels of income and parental schooling, these gaps did not change between 1997 and
2000. Using a decomposition procedure based on Cook and Evans (2000), the paper
conﬁrms that changing endowments of observed family variables cannot explain a
declining mean test score gap.
In fact, the largest portion of the decline occurred within primary schools,
among students with similar family characteristics, and the remaining balance
occurred between primary schools. A range of explanations for this result is
reviewed. The most plausible is related to the targeting and timing of Chile’s
large-scale school reforms that began in 1990 and rapidly expanded throughout
the decade.5 Some reforms were targeted towards poor and low-achieving schools.
Even within such schools, relatively low-achieving students were more likely to
participate in some programmes or may have reaped greater beneﬁts from
participating than higher-achieving children. The paper shows that, in 1997,
indigenous students were more likely than non-indigenous students to attend a
school treated by such reforms. By 2000, however, indigenous students were even
more likely to have been exposed to such reforms. This divergence in the relative
exposure of each group to school reform provides a plausible explanation for
declining test score gaps. The conclusions discuss the broader policy implications
for reducing inequality between indigenous and non-indigenous adults.

II. The Indigenous Population in Chile
Population Size and Distribution
The 2002 population census asked individuals to indicate whether they belong to one
of eight indigenous groups.6 Overall, 692,192 identiﬁed themselves as indigenous,
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constituting 4.6 per cent of Chile’s population. The vast majority identiﬁed
themselves as Mapuche (87%), with the rest predominantly Aymara (7%) and
Atacameño (3%). This population is not evenly dispersed throughout Chile’s 13
regional territories (regions 1–12 are arrayed from north to south, while region 13
is dominated by Santiago and located in the centre of the country). The Mapuche
population is concentrated in the southern region 9, and the country’s capital in
region 13, the latter due to migration.7 In region 9, the epicenter of Mapuche
culture, 24 per cent identify themselves as such, representing 29 per cent of the
national Mapuche population. A smaller percentage (3%) identify themselves as
Mapuche in region 13, but they account for 28 per cent of the nationwide
population.
Other data conﬁrm these patterns, with one exception.8 In the 1992 census,
998,385 Chileans – 10 per cent of the population – identiﬁed themselves as
indigenous (INE, 1993; McEwan, 2004).9 The sources of this dramatic disagreement
appear related to the much broader wording of the census question applied in 1992,
suggesting that this paper’s estimates estimate a lower bound to the true
population.10
In other Latin American countries such as Bolivia and Guatemala, it is common
to employ self-reported language competence as an additional indicator of
indigenous status (McEwan, 2004; Layton and Patrinos, 2006; McEwan and
Trowbridge, 2007). In Chile, the largest native language is Mapudungu, spoken by
some Mapuche. It is cited by sociolinguists as one of the four largest native language
groups in South America, with up to half a million speakers (see Grinevald, 1998 and
the citations therein). Even so, these estimates are guesswork, and newer data
indicate that the number may be substantially lower than surmised. The 2003
CASEN household survey included an additional question on self-reported language
ability. Of the almost 700,000 that self-identify as indigenous, only 16 per cent report
speaking and understanding an indigenous language, and 14 per cent report just
understanding.11 The endangered status of Mapudungu, though not the topic of this
paper, is discussed further in a later section.
Population in Schools
The indigenous population in the eighth grade is estimated with parent data
collected in 1997 and 2000. Speciﬁcally, parent questionnaires ask whether a
student’s mother identiﬁes herself as indigenous.12 Overall, 5.1 per cent and 4.6
per cent of eighth graders have indigenous mothers in 1997 and 2000,
respectively. Thus, the proportions in school are generally similar to those in
the overall population.
In comparing the achievement of indigenous and non-indigenous students, a
pitfall is sample selection. Suppose that indigenous students are less likely to enter
school or complete primary school, and that non-attendees are lower-achieving, on
average.13 This would tend to understate the overall test score gap between
indigenous and non-indigenous children, particularly in the upper grades. In fact,
sample selection is not a primary concern in Chilean primary schools. In Chile, over
98 per cent of children ages seven to 13 – whether indigenous or non-indigenous –
attend primary school, deﬁned as grades 1–8.14
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III. Education Reform in the 1990s
In the 1980s, Chile’s authoritarian government emphasised the decentralisation and
privatisation of schooling.15 In the 1990s, the democratic government initiated new
programmes and reforms that were centrally ﬁnanced and managed (Cox, 1997,
2004; Delannoy, 2000; Garcia-Huidobro, 2000). The following paragraphs describe
three, in order of their implementation: (1) the 900 Schools Programme, or P-900; (2)
the MECE programme (Equity and Quality Improvement in Education); and (3) the
Full School Day reform.
P-900 was ﬁrst implemented in the 1990 school year. The Ministry ranked primary
schools according to their average test scores in 1988, and assigned a package of
interventions to schools with 1988 scores that fell below region-speciﬁc eligibility cutoﬀs (Chay et al., 2005). The programme was applied in grades 1–4, and included
minor infrastructure, instructional materials such as textbooks, in-service training for
teachers in language and mathematics instruction, and intensive tutoring workshops
for low-achieving children within the school. Some schools ‘graduated’ from P-900,
typically after three years, while others were added throughout the decade, based
upon test score performance and the subjective decisions of administrators.
In the 1992 school year, the Ministry initiated the MECE programme in primary
schools. MECE contained multiple subcomponents, some available to all primary
schools and some targeted according to various criteria. First, it distributed a wide
range of instructional materials and infrastructure to all publicly-funded schools,
including textbooks, classroom libraries, and computers. Second, the Ministry
accepted applications for a diverse array of ‘school improvement projects’ from
primary schools. It funded a portion of them with one-time grants, based upon the
assessed potential of projects to contribute to student learning. Third, a component
dubbed MECE-Rural provided special assistance to publicly-funded primary schools
with only one or two teachers.
The third major reform, ﬁrst implemented in the 1997 school year, subsidised an
extended school day in publicly-funded schools. In grades three to six, annual
instructional hours were increased by 232 hours, and, in grades seven and eight, by
145 hours (Cox, 2004). The reform was nominally available to all publicly-funded
schools. In practice, it expanded ﬁrst in schools that did not face a binding
infrastructure constraint, since many schools were forced to move from a two-shift
schedule to a single, longer shift. Many of the initial schools to participate were
public schools, and those in rural areas (Raczynski et al., 2001; Valenzuela, 2005).
During this period, there were few special accommodations for indigenous
populations, and indigenous self-identiﬁcation was not used to target reforms.
Herrera Lara (1999) notes that many rural Mapuche schools in southern regions, by
virtue of their location and poverty, ended up participating in P-900 and MECERural, and that some eﬀorts were made to teach Spanish as a second language in P900 schools. In the late 1990s, a speciﬁc programme of bilingual, intercultural
education was started, but it was limited to small pilot initiatives carried out by
regional universities (Gacitúa-Marió, 2002; Ministerio de Educación, 2005). The
programme remained small in its coverage and its budget – especially compared to
MECE – and it was only established as a national programme after 2000, the last
year of data analysed in this paper (Ministerio de Educación, 2005).
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Sample
Chile has administered a national census of student achievement (SIMCE) since
1988, with a diﬀerent grade assessed in each year. For two reasons, this paper
employs data from separate surveys of eighth grade cohorts in 1997 and 2000. First,
detailed student-level data, including responses to parent surveys, are only available
beginning in 1997.16 Second, parents were asked to identify themselves as indigenous
in these years, but not in later years. For example, fourth-grade surveys were
administered in 1999 and 2002, but an indigenous variable is only available in
1999.17
The sample size in the original data ﬁles for 1997 and 2000 is 228,289 and 242,532,
respectively, including all students with at least one test score in Spanish language or
mathematics. Students were excluded if their parent did not report indigenous status,
leading to the working sample sizes described in Table A1 (sample sizes are diﬀerent
across some variables because of missing observations for background variables).
Variables
The key dependent variables are test scores in Spanish language and mathematics.
The test scores are standardised, within each subject and year, to a mean of zero and
a standard deviation of one. Table A1 reports the descriptive statistics within each
year. Family variables are derived from parent questionnaires. The essential variable
is Indigenous, equal to one if a student’s mother identiﬁes herself as indigenous and
zero otherwise. Other background variables include continuous measures of each
parent’s schooling (Mother’s schooling and Father’s schooling), and dummy variables
indicating gender (Female) and four categories of monthly household income,
measured in Chilean pesos.18
The data include a limited number of school variables. The percentage of
indigenous students in each school is simply the school-level mean of Indigenous.
Average class size is derived from administrative enrolment records. It is the total
number of students enrolled in grades one to eight, divided by the total number of
classroom sections. Finally, three dummy variables indicate three categories of
public and private schools. Public schools are managed by more than 300
municipalities, but nationally-funded with per-student subsidies. Private subsidised
schools are privately-managed, but receive similar per-student subsidies. Finally,
Private tuition schools are privately-managed and receive no public funding.
V. Evidence of Declines in the Test Score Gap
Table 1 (panel A) describes the basic facts regarding mean test score gaps between
indigenous and non-indigenous students. In the 1997 cohort of eighth graders, there
are large and statistically signiﬁcant gaps of 70.48 and 70.41 standard deviations in
Spanish and mathematics, respectively.19 In the 2000 cohort of eighth graders, the
Spanish and mathematics gaps decline to 70.30 and 70.32, respectively, also
statistically signiﬁcant. Overall, the mean diﬀerence between indigenous and nonindigenous test scores declines, between the two cohorts, by 0.18 standard deviations

70.457
70.391

0.502
7.421
7.856
0.482
0.316
0.098
0.104
0.217
33.397
0.694
0.296
0.010

0.025
0.021

0.517
9.814
10.242

0.270
0.320
0.150
0.260

0.042
35.413
0.572
0.335
0.094

Indigenous

0.174**
72.016**
0.122**
70.039**
70.084**

0.212**
70.003
70.052**
70.156**

70.016*
72.392**
72.386**

70.482**
70.412**

Diﬀerence

0.037
35.844
0.558
0.355
0.087

0.286
0.337
0.134
0.243

0.507
10.210
10.737

0.014
0.015

Nonindigenous

0.234
33.194
0.650
0.337
0.013

0.514
0.317
0.081
0.088

0.498
7.761
8.312

70.284
70.310

Indigenous

2000 SIMCE

0.197**
72.650**
0.092**
70.018
70.074**

0.228**
70.020**
70.053**
70.155**

70.009
72.449**
72.425**

70.298**
70.324**

Diﬀerence

0.023
70.633*
70.030
0.021
0.010

0.016
70.017
70.001
0.001

0.007
70.056
70.039

0.184**
0.087**

Diﬀerence-indiﬀerences

Notes: ** and * indicate statistical signiﬁcance at 1 per cent and 5 per cent, respectively. See Table A1 for sample sizes in each year. See text for
details of hypothesis tests.

Panel A: Test scores
Spanish test score
Mathematics test score
Panel B: Student and
family variables
Female
Mother’s schooling
Father’s schooling
Monthly income
5100,000 pesos
100,000–200,000 pesos
200,000–300,000 pesos
4300,000 pesos
Panel C: School variables
% indigenous in school
Average class size
Public school
Private subsidised school
Private paid school

Nonindigenous

1997 SIMCE

Table 1. Variable means, by indigenous status and year
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in Spanish and 0.09 in mathematics. Both diﬀerence-in-diﬀerences estimates are
statistically signiﬁcant at one per cent.20
Whether the declines are economically signiﬁcant is a more arbitrary judgment,
although magnitudes are comparable to impact estimates of other education
interventions in Chile. Quasi-experimental evaluations of the P-900 programme and
the Full School Day programme report eﬀect sizes of 0.1 to 0.2 standard deviations
(Chay et al., 2005; Valenzuela, 2005). This paper’s regression estimates, reported
below, will suggest that increasing the mother’s schooling by one standard deviation
is associated with test score increases of around 0.1 standard deviation.
The prior estimates refer to diﬀerences in means, though test score gaps may be
more or less evident at diﬀerent points in the test score distribution.21 Table 2
reports – in addition to mean diﬀerences between indigenous and non-indigenous
test scores – the diﬀerences in each group’s test scores at several percentiles of the
respective test score distributions. The results suggest that test score gaps tend to
increase at higher percentiles (except, in 1997, at the 90th). For Spanish test scores,
the magnitude of declines in the gap is mostly stable across reported percentiles. For
mathematics test scores, the magnitude of declines is largest at the 50th and 75th
percentiles (though gaps decline at all percentiles).
Before attempting to explain the sources of declines in test score gaps, a caveat to
the subsequent analysis is highlighted. The testing instruments applied in 1997 and
2000 are not composed of the same items. Because the diﬃculty of the tests could
change across time, changes in the full sample means across years cannot be
interpreted as aggregate changes in the achievement of eighth graders, and this paper
does not attempt to do so. Similarly, it is not possible to determine whether changes
in test score gaps are due to increased achievement among indigenous students,
decreased achievement among non-indigenous students, or some combination
thereof.
As a reasonable alternative, the author analyses how the relative test scores of
indigenous and non-indigenous students – gauged by mean diﬀerences in z-scores –

Table 2. Indigenous test score gaps at various percentiles
Spanish
Diﬀerence

Percentile
10
25
50
75
90
Mean

Mathematics

1997

2000

Diﬀerence-indiﬀerences

70.38
70.47
70.56
70.56
70.38
70.48

70.15
70.25
70.34
70.37
70.39
70.30

0.22
0.22
0.22
0.19
70.02
0.18

Diﬀerence
1997

2000

Diﬀerence-indiﬀerences

70.26
70.34
70.52
70.60
70.43
70.41

70.23
70.31
70.34
70.38
70.40
70.32

0.03
0.03
0.17
0.23
0.03
0.09

Note: The diﬀerence columns report, for each test score and year, the diﬀerence between a
given percentile of the indigenous sample and the same percentile of the nonindigenous
sample.
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change over time. For this approach to be reasonable, it must be assumed that the
2000 test did not become relatively easier (or more diﬃcult) for indigenous
students. If it did, then declining test score gaps could be an artifact of test
construction. A similar assumption is invoked in recent literature that compares
black-white test score gaps in the US using non-equivalent tests (Hedges and
Nowell, 1998, 1999), or analyses a longer panel of school-level mean test scores in
Chile (Hsieh and Urquiola, 2006). The assumption is bolstered in this study’s data
by the apparent duplication of some testing items across the 1997 and 2000 tests.22
Unfortunately, the assumption cannot be further validated without item-level data
from the Chilean tests (which are not generally available to researchers), and so
caution is warranted in assessing the following results, barring additional
psychometric research.

VI. Explaining Declines in the Test Score Gap
Families or Schools?
There are two broad explanations for declines in the indigenous test score gap. The
ﬁrst is that indigenous families – though possessing smaller endowments of variables
that improve test scores – narrowed this disadvantage between 1997 and 2000. To
partly explore this hypothesis, Table 1 (panel B) compares non-indigenous and
indigenous means of family variables. As with test scores, there are large and
statistically signiﬁcant gaps within each cross-section. In 1997, for example, the mean
schooling of non-indigenous mothers and fathers is more than two years higher. In
the same year, 27 per cent of non-indigenous families had monthly incomes below
100,000 pesos (expressed in nominal terms), compared with 46 per cent of indigenous
families.
The substantial gaps may explain a portion of the gap within cross-sections, if
these variables explain test scores. However, there is little change in the gaps between
1997 and 2000, and the diﬀerence-in-diﬀerences estimates for each family variable
are not statistically distinguishable from zero. This suggests that declines in the test
score gap will not be easily explained by shrinking gaps in observed socioeconomic
status.
The second broad explanation for declines in the test score gap is that
indigenous students experienced relative gains in schooling quality, compared to
non-indigenous students. Table 1 (panel C) summarises the evidence on the few
school characteristics reported in the data. In 1997, the average indigenous
student attended a school in which 22 per cent of the other students were
indigenous, while the average non-indigenous student attended a school with 4
per cent. This gap increased slightly in 2000 but the diﬀerence-in-diﬀerences is not
statistically diﬀerent from zero, suggesting that segregation by indigenous status
has remained relatively stable.
Within each year, indigenous students attend schools with smaller than average
class sizes, mainly because of schools disproportionate location in rural areas with
few classrooms and smaller enrolments. Between 1997 and 2000, the gap expanded
by less than one student. However, a recent quasi-experimental estimate of the eﬀect
of class size reduction on test scores in Chile suggests that such a change would
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improve test scores by less than 0.01 standard deviations (McEwan and Urquiola,
2005).
Finally, indigenous students are less likely to attend private schools in both
years, particularly private tuition-paying schools. However, the change in the gap
between 1997 and 2000 is not statistically signiﬁcant, suggesting that movements
between the public and private sectors play a small role, if any, in explaining
declines in the test score gap. In summary, the descriptive evidence does not
suggest that declines in the mean test score gap are the result of either convergence
in observed family variables that inﬂuence test scores, or in the relatively narrow
set of observed school variables.
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Empirical Approach
The empirical approach is based upon the Oaxaca decomposition, commonly used to
assess the determinants of mean wage gaps between two groups (Oaxaca, 1973).23
Cook and Evans (2000) applied a variant of the method, also used in this paper, to
black-white test score convergence in the US.24 It must address two challenges
presented by the Chilean data.
First, there are only a few school variables available, described in the last
section. Second, it is likely that regression-based estimates of such variables’ eﬀects
on test scores – even when controlling for family variables – will be biased by
omitted variables. To provide one of the most common examples, it is likely that
private school attendance is correlated with unobserved family variables such as
wealth or parental behaviours. If omitted variables are also correlated with test
scores, then the eﬀect of private schools will be biased in ordinary least squares
(OLS) regressions. This simple concern has spurred a large empirical literature in
the US and Chile (Levin, 1998; McEwan, 2000, 2001). Similarly, other research on
Chile has raised concerns about omitted variables bias in ordinary least squares
estimates of the test score eﬀects of class size reduction (McEwan and Urquiola,
2005), peer-eﬀects (McEwan, 2003) and school reforms (Chay et al., 2005;
Valenzuela, 2005).
One way of diminishing such concerns is to control for school ﬁxed eﬀects,
facilitated by the availability of multiple student observations, both indigenous and
non-indigenous, within schools. It begins with the estimation of OLS regressions
within each year’s sample (indicated by superscripts), as in:
97
97 97
97
97
97
Tij97 ¼ b97
0 þ b1 Indigenousij þ b2 Xij þ mj þ eij

ð1Þ

The test score (T) of student i in school j is regressed on the dummy variable
Indigenous and a vector of family-variables (X) including parental schooling and
household income.25 The b’s are coeﬃcients to be estimated, and each school is
allowed to have a separate intercept via a series of ﬁxed eﬀects (m). Finally, e is a
mean-zero error term. The standard errors are adjusted for arbitrary forms of
heteroskedasticity and within-school clustering (Wooldridge, 2002).
The main advantage of the speciﬁcation is that ﬁxed eﬀects control for all
variables, observed and unobserved, that are constant across schools (though it
prevents the estimation of separate coeﬃcients for available school variables). Given
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the coeﬃcient estimates, the mean diﬀerence in indigenous and non-indigenous test
scores within each cross-section can be re-written as:26
97

DT
¼
|ﬄ{zﬄ}

Test score
difference
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97

97

97

97 ^ 97
^97
b
þ DX b
þ Dm97
1
2
|{z}
|ﬄﬄﬄﬄ{zﬄﬄﬄﬄ}
|ﬄ{zﬄ}
Within-school
Family endowments
School quality

97

97

ð2Þ

97

where DT ¼ TInd  TNon and DX ¼ XInd  XNon (the overbars indicate variable
means and the subscripts indicate the subsamples of indigenous and non-indigenous
students). The ﬁrst term on the right-hand side is the ‘unexplained’ portion of the
test score gap – that is, the gap within each school that exists even among students
with similar family characteristics. The second term is the portion of the gap that can
be explained by diﬀerences in each group’s endowment of family variables such as
parental schooling. The third term is the portion of the gap due to diﬀerences in the
quality of schools, broadly construed, that are attended by indigenous and nonindigenous students. It can be further expressed as:
I

Dm97 ¼

I

j
j
J X
J X
1 X
1 X
^97
Indigenous97
ð1  Indigenous97
m97
ij m
j 
ij Þ^
j
NInd j¼1 i¼1
NNon j¼1 i¼1

ð3Þ

where N indicates the total number of indigenous or non-indigenous students, J is
the total number of schools, and Ij is the number of students within each school. The
expression, though messy, has a straightforward interpretation. It is the average
school ﬁxed eﬀect (that is, school quality) of each indigenous student, less the same
average among non-indigenous students. An important caveat is that ‘school quality’
encompasses any variable that is constant across schools. This may include
infrastructure, teacher quality and other instructional resources, but it also captures
the school’s social context and peer-group characteristics.
The goal is to ascertain the causes of changes in the test score gap. Thus, Equation
(2) can be successively applied to the 1997 and 2000 samples. The diﬀerence between
the two can be written as:27
00
97
^00  b
^97 Þ þ ðDX 00  DX 97 Þb
^97 þ DX00 ðb
^00  b
^97 Þ þ ðDm 00  Dm 97 Þ
DT
 DT ¼ ðb
1
1
2
2
2
|ﬄﬄﬄﬄﬄﬄﬄﬄﬄ{zﬄﬄﬄﬄﬄﬄﬄﬄﬄ}
|ﬄﬄﬄﬄﬄﬄ
ﬄ{zﬄﬄﬄﬄﬄﬄ
ﬄ} |ﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ{zﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ}
|ﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ{zﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ}
|ﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ{zﬄﬄﬄﬄﬄﬄﬄﬄﬄﬄ}
Test score differenceFamily returns
Within-school
Family endowments
School quality
in-differences
ð4Þ

The left-hand side indicates the test score diﬀerence-in-diﬀerences, already discussed
in the previous section. The right-hand side decomposes it into four terms.
The ﬁrst term estimates the change that occurs within schools, among students
with similar family endowments of variables like parental schooling. The second
term is the change in the gap that is due to changes in family endowments between
indigenous and non-indigenous students. The third term measures whether changing
returns to family variables (that is, the coeﬃcients on family variables) are
responsible for changes in the test score gap. Finally, the fourth term is the portion
of changing gap that is attributable to changes in school quality.
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Regression Results
Table 3 reports estimates of Equation (1) for Spanish and mathematics test scores. The
odd columns control only for Indigenous, and the coeﬃcients replicate the previous
results for test score gaps in 1997 and 2000. The regressions in even columns add
controls for family variables and school ﬁxed eﬀects. The coeﬃcients are consistent
with previous analyses of student-level Chilean data (McEwan, 2001, 2003, 2004).
There are large gender gaps in Spanish test scores of almost 0.2 standard deviations,
favouring female students. Male students score higher, by a smaller margin, in
mathematics. Parental schooling, especially of mothers, is strongly related to test
scores. In 1997, for example, a one standard deviation increase in mother’s schooling
(3.8 years) increases Spanish test scores by 0.1 standard deviations. Relative to the
lowest category of monthly household income, higher incomes are correlated with
higher test scores. The causal interpretation of these coeﬃcients is uncertain. Rather,
the author anticipates that they are correlated with a broad range of unobserved
indicators of the quantity and quality of educational inputs available in the home.
The coeﬃcient on Indigenous is of particular interest. The inclusion of controls
causes the coeﬃcient estimates to decline substantially, suggesting that group
diﬀerences in the endowments of family or school variables ‘explain’ the test score
gap. Even so, the estimates in the 1997 sample suggest that a gap of almost 0.1
standard deviations persists within schools, even among observably similar students.
By 2000, in contrast, estimates of the within-school gap are close to zero, or even
positive. The counter-intuitive positive coeﬃcient suggests that mean test score gaps
within schools, among observationally similar children, have been reversed. The
explanations of the result are explored at greater length in the following sections.
Decomposition Results
Table 4 reports the results of the decomposition exercise for Spanish (panel A) and
mathematics (panel B).28 The left-most columns report the decomposition within the
1997 sample, based upon Equation (2).29 Approximately one-quarter of the 1997 test
score gaps can be explained by the diﬀerent endowments of family variables across
indigenous and non-indigenous students. A larger percentage, 55–60 per cent is
explained by diﬀering school quality. And, as noted above, the balance of the gap
persists within schools among observably similar students.
The main objective, however, is not to decompose gaps within years, but to
understand what caused the decline of the gap between 1997 and 2000. Thus, the
right-most columns report the decomposition of the test score diﬀerence-indiﬀerences in each subject, based upon Equation (4). Overall, the gap declines by
0.18 standard deviations in Spanish, and 0.09 in mathematics. The decomposition
suggests that very little of this change is explained by changing endowments of
family variables, consistent with previous descriptive evidence. Similarly, it cannot
be easily explained by changes in the returns to family variables between years. In the
case of mathematics, it even appears that changing returns to family characteristics
explain an increase in the gap.
The largest portion of the decline in the test score gap occurred within primary
schools, among students with similar endowments of family variables. In Spanish,

–

–

No

200,000–300,000 pesos

4300,000 pesos

School ﬁxed eﬀects?
Adjusted R2
Number of students
188,177

No

–

–

–

–

–

70.298**
(0.016)
–

(3)

188,177

70.412**
(0.016)
–

0.023*
(0.011)
0.190**
(0.005)
0.023**
(0.001)
0.017**
(0.001)
0.102**
(0.005)
0.137**
(0.008)
0.152**
(0.008)
Yes
189,599

No

–

–

–

–

–

(5)

189,599

70.075**
(0.010)
70.066**
(0.005)
0.021**
(0.001)
0.011**
(0.001)
0.039**
(0.006)
0.058**
(0.007)
0.050**
(0.008)
Yes

(6)

1997 SIMCE

(4)

2000 SIMCE

188,177

No

–

–

–

–

–

70.324**
(0.017)
–

(7)

188,177

0.012
(0.011)
70.098**
(0.005)
0.020**
(0.001)
0.016**
(0.001)
0.094**
(0.005)
0.134**
(0.007)
0.155**
(0.008)
Yes

(8)

2000 SIMCE

Dependent variable: Mathematics test score

Notes: ** and * indicate statistical signiﬁcance at 1 per cent and 5 per cent, respectively. Standard errors, adjusted for within-school clustering, are in
parentheses. In addition to the listed variables, all regressions include a constant. Regressions in even columns include dummy variables that
indicate missing values of Female, Mother’s schooling, Father’s schooling, and Monthly income.

–

100,000–200,000 pesos

189,119

–

Father’s schooling

189,119

–

70.098**
(0.010)
0.172**
(0.005)
0.027**
(0.001)
0.014**
(0.001)
0.077**
(0.006)
0.103**
(0.008)
0.070**
(0.008)
Yes

70.482**
(0.017)
–

Mother’s schooling

Female

Indigenous

(2)

(1)

1997 SIMCE

Dependent variable: Spanish test score

Table 3. Eighth-grade regressions
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Table 4. Decomposition results
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1997 SIMCE
Panel A: Spanish test score
Raw diﬀerence
Family variables
Endowments
Coeﬃcients
Within-school
School quality
Panel B: Math test score
Raw diﬀerence
Family variables
Endowments
Coeﬃcients
Within-school
School quality

2000 SIMCE

Diﬀerence

70.48

100%

70.30

100%

0.18

100%

70.12

25%

70.13

42%

70.10
70.26

20%
55%

0.02
70.19

78%
65%

0.01
70.01
0.12
0.07

4%
76%
65%
37%

70.41

100%

70.32

100%

0.09

100%

70.09

22%

70.11

35%

70.08
70.25

18%
60%

0.01
70.22

74%
69%

0.00
70.03
0.09
0.02

6%
730%
100%
25%

65 per cent of the change occurred within schools and, in mathematics, it was 100 per
cent (countervailed by the negative term on family returns). In each case, school
quality also contributed to declines, but less so: 37 per cent in Spanish and 25 per
cent in mathematics.
To summarise, the evidence suggests that convergence in endowments of family
variables, at least those observed in the SIMCE data, plays little role in the declining
gap. Instead, the declines occur mainly within schools among similar students or, to
a lesser extent, between schools because of changes in school quality.
VII. Did School Reform Reduce the Test Score Gap?
School reform might have aﬀected the indigenous test score gap in two ways. First, it
is possible that reforms were disproportionately targeted to schools that enroll
indigenous students, and that this diﬀerence grew between the 1997 and 2000
cohorts. If school reform has a positive and homogenous causal eﬀect on all
students’ test scores, then test score convergence would be reﬂected in the school
quality component of the previous decomposition.
Yet, an even larger portion of test score convergence occurred within schools. For
this to be the product of school reform, it must be the case that additional resources
were either expressly targeted to indigenous students within schools, or that exposure
to equivalent interventions had disproportionately large eﬀects on the test scores of
indigenous students.30 The next two sections assess the likelihood of each possibility,
focusing upon P-900 and the Full School Day, the two school reforms with the
largest evidence base.
Diﬀerential Exposure to Reform Between Schools
The 1997 cohort of eighth graders – this study’s baseline – entered the ﬁrst grade in
1990, while the 2000 cohort entered the ﬁrst grade in 1993 (see Table 5).31 P-900
began in 1990, and was targeted at grades one to four within participating schools.
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Table 5. Expansion of P-900 and Full School Day
Grade attended by
eighth-grade cohort
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School year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
Targeted schools?
Targeted grades?
Targeted students?

1997
1
2
3
4
5
6
7
8

2000

1
2
3
4
5
6
7
8

Number of participating primary
schools
P-900

Full school day

969
1,278
1,123
1,097
1,060
988
900
862
893
913
909
Publicly-funded,
Low-achieving
1–4
Low-achieving

–
–
–
–
–
–
–
2,933
3,521
3,808
4,267
Publicly-funded,
Rural*
3–8
–

Note: *All publicly-funded schools are eligible but rural schools constituted a large number of
initial participants.
Source: Cox (2004), Valenzuela (2005).

Thus, the 1997 cohort was potentially exposed to P-900 in the 1990–1993 school
years, while the 2000 cohort was potentially exposed in the 1993–1996 school years.
There is reason to suppose that indigenous students were more likely to attend
schools treated by the P-900 programme, and that this diﬀerential exposure grew
over time. In the initial years of P-900 (1990–1992), programme allocation relied
almost exclusively on school-level mean test scores. Despite the apparent objectivity
of this approach, Chay et al. (2003, 2005) show that measurement error in schoollevel test scores led to some programme ‘misallocation’ in early years. Speciﬁcally,
some relatively advantaged schools were inadvertently treated because they received
transitorily low scores (just as some disadvantaged schools were not treated because
of transitorily high scores). This occurred most frequently in very small schools that,
because of sampling variation, were more likely to experience negative or positive
shocks to their mean achievement. In subsequent years, the targeting relied less
heavily on noisy test score measures, apparently incorporating the informed
opinions of programme administrators (Chay et al., 2003, 2005). This implies that
the quality of targeting towards disadvantaged schools – perhaps enrolling more
indigenous students – improved over time.32
In the Full School Day reform, the logic is more straightforward. Given the timing
of implementation, it could only have impacted the 1997 cohort of eighth graders in
1997 (see Table 5). In contrast, the 2000 cohort was potentially exposed to the reform
in the 1997–2000 school years. Indigenous students were more likely to attend newly
treated schools, since the early expansion of the programme was concentrated in
rural and public schools attended disproportionately by such students (Raczynski
et al., 2001; Valenzuela, 2005).
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Notwithstanding these arguments, the changing relative exposure of indigenous
students to school reform is an empirical question. Thus, the author combined the
student-level SIMCE data from the 1997 and 2000 cross-sections with administrative
records from each programme. For each student, a measure of potential exposure to
each reform was constructed. The measures employ two key assumptions, given the
lack of detailed panel data on each student’s schooling career. First, it is assumed
that members of each cohort did not repeat grades and entered school ‘on-time’.
Second, it was assumed that they attended the same school throughout their primary
school career. This facilitates the calculation of two variables for each student: (1) a
dummy variable indicating whether the student’s school participated in at least one
year of a reform; (2) a variable measuring the total number of years of potential
exposure to school reform.
Table 6 reports means of each variable, for each reform, by indigenous status and
year. Of non-indigenous students in the 1997 cross-section, for example, 20 per cent
attended a school treated by P-900 for at least one year, compared with 36 per cent of
indigenous students, a diﬀerence of 16 per cent. It is important to emphasise that
indigenous students were not explicitly targeted. Rather, they were more likely to be
treated because they were more likely to attend schools that happened to be treated.
This diﬀerence is larger in 2000 (22%), again favouring indigenous students. The
diﬀerence-in-diﬀerences is positive and statistically signiﬁcant, suggesting a divergence in the potential exposure of indigenous and nonindigenous students to P-900.
Similarly, for the Full School Day, only 3 per cent of non-indigenous students
participated in 1997, versus 11 per cent of non-indigenous students, a diﬀerence of
9 per cent. In the 2000 cohort, the diﬀerence grows to 18 per cent, again suggesting
a divergence in the potential exposure of indigenous and non-indigenous students.
The same pattern is evident when considering the total years of potential exposure to
P-900 or the Full School Day reform.
Thus, the limited empirical evidence suggests that the potential exposure of
indigenous students to school reform grew over time, relative to non-indigenous
students. Two quasi-experimental evaluations suggest that exposure to each
programme caused improvements in the mean achievement of students attending
treated schools. Chay et al. (2005) applied a regression-discontinuity approach to the
evaluation of P-900. Relying upon the test-score based programme allocation
described in section III, it compared the fourth-grade test score gains between 1988–
1992 of treated schools just below the eligibility cut-oﬀs, to the gains of untreated
schools just above the cut-oﬀ. By the end of 1992, treated schools test score gains
were about 0.2 standard deviations higher.33
In an evaluation of the Full School Day, Valenzuela (2005) compared gains in
mean fourth-grade test scores from 1999 and 2002, between treated and untreated
schools. In Spanish, he found eﬀects of 0.1 to 0.2 standard deviations among public
schools, and 0.4 standard deviations among private subsidised schools. In
mathematics, the eﬀects are smaller or not statistically diﬀerent from zero.
Diﬀerential Exposure to Reform Within Schools
The majority of test score convergence occurred within primary schools, among
indigenous and non-indigenous children with similar family characteristics. For school

0.356
0.112

1.145
0.112

0.198
0.025

0.615
0.025

Indigenous

0.531**
0.087**

0.158**
0.087**

Diﬀerence

0.629
0.209

0.229
0.079

Nonindigenous

1.227
0.792

0.446
0.262

Indigenous

2000 SIMCE

0.598**
0.583**

0.217**
0.183**

Diﬀerence

0.068
0.497**

0.059**
0.096**

Diﬀerence-in-diﬀerences

Notes: ** (*) indicates statistical signiﬁcance at 1 per cent (5%). See Table A1 for sample sizes in each year. See text for details of hypothesis tests.

At least one year:
P-900
Full School Day
Number of years:
P-900
Full School Day

Nonindigenous

1997 SIMCE

Table 6. Potential exposure to school reform, by indigenous status and year
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reform to be responsible, then it must either be the case that indigenous children were
disproportionately targeted within schools, or that an intervention applied to all
students within a school produced larger test score gains among indigenous students.
The most important component of P-900 was explicitly focused on low-achieving
students within schools (Chay et al., 2005). Within participating schools, trained
tutors worked with low-achieving students in grades one to four. The exact criteria
used in student selection are not clearly described, nor are records on individual
students participation maintained. As with school-level targeting, however, it is
plausible that indigenous students were disproportionately targeted if the criteria
were based on achievement or socioeconomic status.
In the Full School Day programme, it is unlikely that indigenous students received
more resources than non-indigenous students. However, the quasi-experimental
evaluation suggests that lengthening the school day produced relatively larger test
score gains among schools that enroll disproportionate numbers of disadvantaged and
low-achieving students (Valenzuela, 2005). This evaluation, like others using Chilean
data from the early 1990s, relies on data aggregated to the school level and cannot
provide separate estimates for diﬀerent groups of students. Thus, the case linking
school reform to within-school declines in the test score gap remains circumstantial.
Alternate Explanations
In light of uncertainties, ﬁve alternate explanations for the patterns described in the
decomposition exercise are reviewed. First, declines in the test score gap within
schools could be the result of convergence in unobserved family variables. As a
plausible example, the relatively younger cohort of indigenous students in 2000 could
be less likely to use native languages in the home, and more likely to use Spanish. In
Bolivia and Guatemala, for example, younger cohorts report declining knowledge of
indigenous languages (McEwan and Jiménez, 2002; Edwards and Winkler, 2004).34
To the extent that this improves (Spanish) test scores over time, it could lead to
reductions in test score gaps within schools.
Figure 1 reports data on native language ability from Chile’s 2003 CASEN
household survey, self-reported by survey respondents. The sample includes all
individuals that identify themselves as indigenous. Within age group intervals, the
ﬁgure reports the proportion of individuals that understand an indigenous language,
speak and understand, and neither speak nor understand. The 1997 and 2000 cohorts
of eighth graders would fall roughly within the survey cohort age of 16–19 years. As
in other Latin American countries, the oldest cohorts are more likely to speak or
understand a native language, but approximately half neither speak nor understand.
Among the younger cohorts, between 5–24 years old, a fairly steady 80 per cent
report no knowledge of a native language. Thus, while indigenous language ability
has steadily declined across cohorts, it appears unlikely that small shifts in a three
year period – and limited to 20 per cent of indigenous students – could account for
the substantial within-school declines in Spanish test score gaps.
Second, it is possible that within-school declines are the result of sorting of
indigenous and non-indigenous students across classrooms within schools. Suppose
that indigenous and non-indigenous students in an older cohort were heavily
segregated across classrooms within schools because of ability tracking or streaming.
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Figure 1. Proportion of indigenous individuals with self-reported knowledge of indigenous
languages. Note: Sample (N ¼ 22,309) includes individuals that identify themselves as
indigenous between the ages of 5–69. Proportions within each age group, deﬁned in 5 year
intervals, are weighted. Source: CASEN, 2003, and author’s calculations

Further suppose that a policy change diminished within-school segregation, leading
to improved indigenous achievement (with a zero or small negative eﬀect on nonindigenous students). This would appear in the previous decomposition as withinschool test score convergence, though clearly unrelated to P-900 or other reforms. To
assess this likelihood, the previous regressions with ﬁxed eﬀects for each classroom
was re-estimated, facilitated by the availability of data on all eighth graders within a
school. The revised decomposition is very similar to results with school ﬁxed eﬀects.
It suggests that 59 per cent of Spanish test score convergence and 93 per cent of
mathematics score convergence occurs within classrooms. Thus, sorting within
schools is unlikely to be driving within-school declines in the test score gap.
Third, it is possible that declines are the product of students sorting between
schools. That is, the school quality of students existing schools did not necessarily
improve; instead, students in the 2000 cohort were more likely to choose high-quality
schools. Two scenarios seem most plausible. In the ﬁrst, indigenous families may have
migrated from poor areas (such as region 9) to relatively richer communities, with
higher-quality schools, such as Santiago in region 13. Indeed, such migration is
responsible for the large number of Mapuche in Santiago. Yet, the indigenous
population proportions in each region have remained steady across the 1997 and 2000
cohorts, which would be unlikely in the presence of extensive sorting across regions.
A related possibility is that sorting occurred between schools within local
schooling markets, facilitated by Chile’s school choice provisions. That is, younger
cohorts of families and children were more likely to choose higher-quality schools in
their communities. However, evidence from Table 1 provided little evidence that the
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proportion of indigenous families attending private schools has increased. Similarly,
there was no evidence that students’ exposure to other indigenous students has
signiﬁcantly changed over time, which might occur as a result of diﬀerent school
choices within local schooling markets
Fourth, it is possible that declines are the artifact of a shifting propensity among
individuals to self-identify as indigenous. For this to be the case, indigenous families
with relatively lower-achieving children must become less likely to identify as
indigenous over a three year period, thus reducing the test score gap.35 While it is
plausible that indigenous self-identiﬁcation could diminish in newer cohorts, it is not
clear that such families would be among the lower-achieving indigenous families. It
seems equally likely that such families would be drawn from the right tail of the
indigenous achievement distribution, placing them above mean non-indigenous
achievement, and leading to larger gaps.
Fifth, it is possible that school sample selection could bias the results. Some
schools did not appear in both 1997 and 2000 samples, either because of closures and
openings, or because SIMCE was not conducted in the school that year (though
nominally universal, sometimes schools are excluded from sampling for administrative reasons). Thus, the regressions and decomposition with schools that appear in
both rounds were re-estimated. The results do not substantially change.
VIII. Conclusions
This paper has documented large diﬀerences in the mean achievement of indigenous
and non-indigenous eighth graders in Chile. In three years, these mean diﬀerences
declined by 0.2 standard deviations in Spanish and 0.1 in mathematics. Applying a
decomposition procedure, it was shown that declines did not result from convergence
in observed family characteristics. Rather, the majority of declines occurred within
schools among students with similar socioeconomic status. A smaller portion,
broadly attributed to school quality, occurred between schools.
The paper argues that the most plausible explanation for such declines in the
test score gap is Chile’s large-scale school reform in the 1990s. For two components,
P-900 and the Full School Day, it was shown that indigenous students in 1997 were
more likely to have been exposed to such reforms; this diﬀerence grew even larger in
2000. Furthermore, it was argued that at least one reform (P-900) targeted
indigenous students within schools, and another (Full School Day) may have yielded
a larger marginal impact among indigenous students. Though plausible, the case for
school reform’s role is circumstantial. Thus, I ruled out several alternative
explanations, including student sorting. The strongest alternative explanation is
that declines are an artifact of the diﬀerent test instruments used in the two years,
particularly if the 2000 test became relatively easier for indigenous students, but not
others. It is important to replicate the facts described in this paper and probe their
validity, should additional data become available, especially item-level test data.
Policies that aﬀect test score gaps may have important implications for earnings
inequality. Indigenous families in Chile – and, indeed, throughout Latin America –
face relatively higher rates of poverty and extreme poverty than non-indigenous
families. In 2000, 32.2 per cent of Chile’s indigenous population fell below the
poverty line, compared with 20.1 per cent of the non-indigenous population
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(MIDEPLAN, 2002).36 The Chilean gaps have persisted even in the wake of overall
progress in poverty reduction since the late 1980s (Litchﬁeld, 2002).
The sources of indigenous earnings inequalities have been little explored, but a
small empirical literature, not including Chile, suggests that 50 to 60 per cent of the
mean earnings disadvantage of indigenous groups is explained by observed
diﬀerences in the quantity of human capital (that is, years of schooling).37 A
plausible explanation of the residual, in addition to labour market discrimination, is
a diﬀerence in the quality of human capital obtained by groups (as might be proxied
by test scores in Spanish or mathematics).38 There is no research on whether test
scores explain indigenous earnings gaps in Latin America, although US literature
suggests that racial test score diﬀerences prior to labour market entry can explain a
large proportion of the subsequent earnings gap (Neal and Johnson, 1996; Johnson
and Neal, 1998). There is certainly a strong warrant for better exploring the links
between schooling quality and earnings inequality in Chile, and in developing
countries more generally.
Finally, this paper’s ﬁndings merit an important caveat. The paper ﬁnds evidence
of declines in Spanish and maths test score gaps, but not in other areas. In particular,
education reforms did not necessarily promote ﬂuency or literacy in native
languages, such as Mapundungu, and may even have hastened their demise. In the
early part of the 1990s, oﬃcial Chilean education policy essentially ignored native
languages. Bilingual education has belatedly assumed a small role in indigenous
regions but it is dwarfed by resource investments in other reforms. There is a pressing
need to credibly evaluate the impact of bilingual programmes – and more mature
reforms – on achievement in Spanish and native languages.
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Notes
1. The countries include Bolivia (Vera, 1998; McEwan, 2004), Canada (Ma and Klinger, 2000), Ecuador
(Garcia Aracil and Winkler, 2004), Guatemala (Wu et al., 2003; Hernandez-Zavala et al., 2006;
McEwan and Trowbridge, 2007), Mexico (Hernandez-Zavala et al., 2006), Peru (World Bank, 2001;
Hernandez-Zavala et al., 2006), and the US (Freeman and Fox, 2005). See McEwan and Trowbridge
(2007) for a summary.
2. Ethnographic evidence from region nine suggests that gaps within schools might be traced to low
teacher expectations for indigenous students, and use of instructional materials more suited to nonindigenous, Spanish-speaking students (Herrera Lara, 1999).
3. The 1980s were characterised by public school decentralisation, privatisation and few direct
interventions in school quality by the national Ministry of Education (McEwan and Carnoy, 2000;
Hsieh and Urquiola, 2006).
4. This paper’s task is similar to US literature that explores the causes for the decline of the black-white
test score gap in the 1980s and its later stagnation or increase in the 1990s (Grissmer et al., 1998;
Hedges and Nowell, 1998, 1999; Cook and Evans, 2000; Hanushek, 2001; Neal, 2005).
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5. The 1980s reforms may have also played a role, albeit more indirect, in aﬀecting test score gaps by
removing constraints on school choice and perhaps allowing indigenous students to choose higherquality schools. Nonetheless, both cohorts of students in this paper’s data were exposed to a similar
regime of school choice, and the evidence presented below does not suggest that re-sorting of
indigenous students across schools can explain test score gaps.
6. The 2002 census asked: ‘Do you belong to one of the following ﬁrst or indigenous nations?’ (author’s
translation). The mutually-exclusive options included Alacalufe (Kawashkar), Atacameño, Aimara,
Colla, Mapuche, Qechhua, Rapa Nui, Yámana (Yagán), and none of the above.
7. Among Chile’s smaller indigenous groups, the Aymara are concentrated in the far north (region one),
near Bolivia, and the Atacameño in region two.
8. Chilean household surveys began collecting data on indigenous status in 1996. Using similar
questions, the CASEN household surveys in 1996 and 2000 identiﬁed 4.5 per cent and 4.4 per cent
of the population, respectively, as indigenous (MIDEPLAN, 2002). The CASEN household survey
in 2003 found a slightly higher proportion indigenous (5.4%; author’s calculations with CASEN
2003 data). The discrepancy could be due to sampling error or the use of imperfect weights derived
from population projections based upon the 1992 census.
9. The 1992 census tabulations only report the indigenous population aged 14 or more (INE, 1993).
Thus, the absolute number of the indigenous in 1992 would be even higher. In calculating the
indigenous proportion, Gacitúa-Marió (2002) used the total population, ages zero and above, as the
denominator, thus reporting a lower proportion.
10. The 1992 census asked: ‘Do you feel that you belong to one of the following cultures?’ (author’s
translation). Only three mutually exclusive options were provided (Mapuche, Aymara, and Rapanui).
11. The 2000 CASEN survey yields similar proportions (MIDEPLAN, 2002).
12. It asks: ‘In Chile, the law acknowledges the existence of eight ﬁrst nations or indigenous peoples; does
the student’s mother belong to one of them?’ (author’s translation). The mutually exclusive options are
Atacameño, Aymara, Rapa-Nui, Quechua, Mapuche, Coya, Káwaskar and Yagán.
13. That is generally the case in countries without universal primary enrolments such as Guatemala
(McEwan and Trowbridge, 2007).
14. The estimates are obtained from the 2003 CASEN household survey.
15. In 1980, the Ministry of Education decentralised the management of public schools to more than 300
municipalities (McEwan and Carnoy, 2000; Hsieh and Urquiola, 2006). It also began ﬁnancing
schools via a per-student subsidy based on monthly attendance. Private schools were eligible to accept
such subsidies if they did not charge tuition. Parents were able to attend either public or private
schools, presuming they were admitted. The reform precipitated a large-scale expansion of private
schooling throughout the 1980s.
16. The 1997 data have also been used to analyse the eﬀectiveness of private schools (McEwan, 2001) and
the existence of peer-group eﬀects (McEwan, 2003)
17. For an analysis of indigenous test score gaps in the 1999 cross-section, see McEwan (2004).
18. The original income categories in each year are more extensive and do not always overlap. They were
collapsed to facilitate comparisons between the two survey years.
19. Within each year’s sample, mean diﬀerences between indigenous and non-indigenous students are
estimated by regressing test scores on Indigenous. Robust standard errors are adjusted for the
clustering of students within schools.
20. Diﬀerence-in-diﬀerences are estimated by pooling the 1997 and 2000 samples and regressing students
test score on Indigenous, a dummy variable indicating the 2000 sample, and the interaction between
the two (where the last coeﬃcient measures the diﬀerence-in-diﬀerences). Robust standard errors are
adjusted for the clustering of students within year-by-school cells.
21. The US literature on black-white test score gaps has usually focused on mean test score diﬀerences.
For an exception, see Clotfelter et al. (2006).
22. According to Cox (2004), it is possible to equate the 1997 and 2000 tests given anchor items duplicated
on the 1997 and 2000 tests. He summarises such an exercise, and it shows that equated mean test
scores in Spanish and mathematics are stable across time (implying similar mean achievement on
anchor items).
23. For applications of the Oaxaca decomposition to the wage diﬀerences between indigenous and nonindigenous adults in Latin America, see Psacharopoulos and Patrinos (1994) and Hall and Patrinos
(2006).
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24. The present decomposition, and similar literature cited in footnotes 1 and 4, focuses on explaining
mean test score gaps, and changes in mean gaps. Given the relative lack of empirical evidence in
Chile or Latin America, this paper emphasises the application of well-known techniques for
describing and decomposing mean test score diﬀerences. Nonetheless, the evidence in Table 2
suggested, primarily for math scores, that declines were more substantial at select percentiles of the
indigenous and non-indigenous test score distributions. In future work, the author will explore this
further with quantile regressions, though neither ﬁxed-eﬀects nor a Oaxaca-type decomposition can
be applied without added methodological considerations (for example, see Koenker, 2004; Machado
and Mata, 2005).
25. Many control variables are missing values for some observations (see the sample sizes in Table A1). To
avoid reducing sample size, the author arbitrarily recode them to their sample means, and further
control for dummy variables equal to one for missing values, and zero otherwise (Krueger and Zhu,
2002). The coeﬃcients on these additional variables, though not reported in the tables, are included in
regressions and later decompositions. Conducting the analyses with a smaller sample that excludes all
observations with missing data does not substantially alter the results.
26. Also see Cook and Evans (2000), McEwan (2004), and McEwan and Trowbridge (2007).
27. Note that the second term could also be weighted by the 2000 coeﬃcients, and the third term by the
00
97 ^ 00
97 ^00
^97
1997 mean diﬀerences, as in ðDX  DX Þb
2 þ DX ðb2  b2 Þ, a well-known feature of an
Oaxaca-type decomposition. All subsequent estimates were repeated both ways, but it does not
substantially aﬀect the results.
28. A potential disadvantage of Oaxaca-type decompositions based on linear regressions is that
observations in the indigenous and non-indigenous groups may not fall within a region of common
support (see especially Ñopo, 2004 and its references). That is, some indigenous children may be
observationally quite dissimilar from non-indigenous children, and vice-versa, and the decomposition
implicitly relies on projections of outcomes outside the observed range for such students. To assess the
sensitivity of results, probits within each cross-sectional sample were estimated, regressing the
indigenous dummy variable on the full set of family and school characteristics listed in Table A1.
Propensity scores for each student were then calculated. In 1997 (2000), the region of common support
includes 98.0% (97.7%) of non-indigenous students and 97.9% (98.6%) of indigenous students. The
author then dropped observations outside of the region of common support and re-estimated the
ﬁxed-eﬀects regressions in Table 3. The estimates and resulting decomposition results were not
substantively diﬀerent from the full sample estimates.
29. McEwan (2004) carried out a similar exercise; the results are similar, but not identical because of small
sample diﬀerences.
30. For a similar discussion in the context of black-white test score convergence in the US, see Hanushek
(2001).
31. Due to grade repetition, some eighth grade students may have spent more than eight years in school
and, therefore, entered earlier than 1990 or 1993. The issue is less severe in Chile than other Latin
American systems because of generally low rates of grade repetition, less than 3 per cent in the ﬁrst
grade (McEwan and Shapiro, 2008).
32. Declines in the test score gap between schools could have occurred even if indigenous students in the
2000 cohort were not more likely to be targeted by P-900 than students in the 1997 cohort. Anecdotal
and empirical evidence that the programme became more eﬀective over time, probably because
programme interventions were added in the 1992 school year (Chay et al., 2005). Thus, the 2000
cohort may have been exposed to a relatively more eﬀective intervention.
33. As Chay et al. (2005) note, there is no evidence on the relative cost-eﬀectiveness of P-900 and other
reforms in improving student achievement.
34. Despite this evidence, there is a surprising lack of descriptive evidence on how knowledge of native
languages has shifted over time, and how such shifts may be related to children’s school performance.
35. It may also be the case that non-indigenous families with high-achieving children become more likely
to identify as indigenous over time. This seems implausible, given that indigenous identify is
stigmatised in Chile, revealed in attitude surveys (see Gacitúa-Marió, 2002 and the citations therein).
36. The indigenous are also more likely to fall below the extreme poverty line (11% of the indigenous
population, compared with 5.4% of the non-indigenous population). For similar data on other Latin
American countries, see Psacharopoulos and Patrinos (1994), de Ferranti et al. (2004), World Bank
(2004), Hall and Patrinos (2006).
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37. In particular, see de Ferranti et al. (2004: 94) and Psacharopoulos and Patrinos (1994: 214). In each
case, the results are obtained from an application of the Oaxaca decomposition to estimates
from Mincer earnings regressions estimated separately among indigenous and nonindigenous adults.
38. It is also plausible that the gap reﬂects diﬀerences in Spanish language skills – as might be captured by
test scores – an interpretation forwarded in the Bolivian context by Chiswick et al. (2000).
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Ñopo, H. (2004) Matching as a tool to decompose wage gaps. Discussion Paper No. 981, IZA, Bonn,
Germany.
Oaxaca, R. (1973) Male-female wage diﬀerentials in urban labor markets. International Economic Review,
14(3), pp. 693–709.
Psacharopoulos, G. and Patrinos, H.A. (eds) (1994) Indigenous People and Poverty in Latin America: An
Empirical Analysis (Washington, DC: World Bank).
Raczynski, D., Ruz P., M.A., Madrid V., A., Pavez G., A. and Quiroga M., P. (2001) Estudio de
Evaluación Jornada Escolar Completa (Santiago: Pontiﬁcia Universidad Católica de Chile).
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Table A1. Descriptive statistics
1997 SIMCE

Spanish test score
Math test score
Indigenous
Female
Mother’s schooling
Father’s schooling
Monthly household income
5100,000
100,000–200,000
200,000–300,000
4300,000
% indigenous in school
Average class size
Public school
Private subsidised school
Private paid school

2000 SIMCE

Mean
(S.D.)

Number of
students

Mean
(S.D.)

Number of
students

0.00
(1.00)
0.00
(1.00)
0.05
0.52
9.69
(3.80)
10.12
(4.08)

189,119

0.00
(1.00)
0.00
(1.00)
0.05
0.51
10.10
(3.99)
10.63
(4.26)

188,177

0.28
0.32
0.15
0.25
0.05
(0.09)
35.31
(7.02)
0.58
0.33
0.09

188,913
188,913
188,913
188,913
194,359

189,599
194,359
191,449
190,176
187,788

190,581
194,359
194,359
194,359

0.30
0.34
0.13
0.24
0.05
(0.09)
35.72
(7.02)
0.56
0.36
0.08

188,177
188,177
188,176
175,140
167,653
182,672
182,672
182,672
182,672
188,177
185,939
188,177
188,177
188,177

