Educational Achievement of Indigenous Students in Chile:
School Composition and Peer Effects

ANDREA CANALES AND ANDREW WEBB

This article focuses on observed achievement differentials between indigenous and non-
indigenous students in Chile. Using national test score data, it confirms the findings from
previous literature that ethnic gaps in educational achievement exist, though they are
small and to a large extent explained by family socioeconomic status. The results indicate
that school composition with respect to the socioeconomic background and indigenous
status of students matters for academic achievement. Controlling for the student’s so-
cioeconomic background, the ethnic composition of the school attended is associated
with student achievement. In schools where the ethnic composition is higher than the
national average, the test score disadvantage of indigenous students is larger, especially
for those students whose parents both identify as indigenous. The implications of the
research underscore the complexities surrounding the creation of equal educational
opportunities for indigenous populations in segregated contexts.

Introduction

Accounting for ethnic differentials in test scores remains a somewhat
enigmatic task, even 50 years after the Coleman Report (1966) was published.
Over the decades, research by sociologists and economists has predomi-
nantly addressed this matter in regards to socioeconomic background, while
school-level and sociocultural explanations have provided additional inter-
pretive lenses (Kao and Thompson 2003; Harris 2010). Test score gaps across
continents have shown that racial/ethnic background is strongly related to
socioeconomic factors and to the preselection and sorting of pupils into
school types and tracks (Nash 2003). While different school-choice policies
can either ameliorate or exacerbate the segregation of students by ethnicity,
the general consensus from international research is that high ethnic segre-
gation' in schools has particularly negative effects on the educational achieve-
ment of ethnic minorities.

! Much international literature conflates the terms “segregation” (which can measure a number of
unequal population distributions such as dissimilarity or isolation) and “composition,” which we use to
refer to the mix of indigenous and non-indigenous students in schools.
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However, evidence about the forces that explain these negative effects is
mixed. One perspective attributes the negative effects of clustering ethnic
minority students in schools solely to their shared (but individual) socio-
economic background of low family income and low parental years of edu-
cation. The argument is that students from ethnic minorities who have
higher socioeconomic background perform as well as the white majority
(Marks 2005). A related perspective focuses on the school but incorporates
cumulative socioeconomic factors to explain institutional disadvantage.
Schools with established reputations for successful academic outcomes tend
to cream off students from families with higher levels of parental income
and education, admit students with higher previous test scores, and attract
teachers with stronger credentials and more experience (Thrupp etal. 2002).
Hence the homogenous composition of school environments may a priori
consist of initial advantages or disadvantages, whereby the aggregate effects
of individual characteristics, teacher quality and expectations, and school re-
sources combine to reproduce particular education outputs (Szulkin and Jons-
son 2007; Harris 2010; Wells 2010). Ethnically concentrated schools are likely
found in residentially segregated areas, which have fewer resources and are
less able to offer inclusive pedagogical practice to ethnic minorities.

Another explanation is that peer aspirations, motivations, and attitudes
affect student performance, and these are negatively constructed in ethni-
cally segregated schools and in low-performance-track classes. Peer effect
research generally falls into one of two camps—either the contagion model
or the institutional model. The contagion model emphasizes the epidemic
effects within the school, that is, how a pupil’s achievement is pulled up or
down by peers. Schools that concentrate on SES (socioeconomic status) and
ethnicity have students of similar backgrounds, who share similar beliefs
about the benefits of education (or lack thereof), so there are few direct
group effects on an individual student’s behavior. However, the institutional
model draws attention to the effects of material, resource, and political
inequalities in school contexts (Harris 2010). From this perspective, restricted
access to capital (economic, cultural, or social) and institutional discrimi-
nation translate into low academic performance and motivation of students
and teachers (Van Laar and Sidanius 2001).

In this article we examine math and language test score differences be-
tween non-indigenous and indigenous students in Chile, and seek further
evidence about the possible detrimental effects of high ethnic composition
schools. The Chilean context has been particularly susceptible to high levels
of socioeconomic segregation given that, until recently, “voucher” schools
were able to select which students to admit (Elacqua 2009). In contrast, public
schools accommodate proportionally more low-income and indigenous
students. Our results confirm that while socioeconomic background plays a
substantial part in explaining the test score gaps of indigenous students, the
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ethnic composition of schools, controlling for students’ socioeconomic back-
ground, explains student performance.

School Ethnic Composition and Educational Achievements

Existing literature, mainly from Europe, has provided an important
axis for comprehending student achievement that is related to the school
attended (and discrete family- and individual-level factors like SES and pa-
rental years of education). The research finds relatively consistent findings
with respect to the positive educational outcomes for ethnic minority students
who participate in diverse schools, but more mixed findings of negative out-
comes for ethnic minorities attending poorly mixed schools (Driessen 2001;
Dronkers and Levels 2007; Szulkin and Jonsson 2007; van Ewijk and Sleegers
2010; van Houtte and Stevens 2010; Agirdag et al. 2012).

The US case has been even more expansive, linking ethnic school and
classroom composition to enduring achievement gaps for blacks, Hispanic,
and Native American racial categories. This owes much to the contextual
particularities of the desegregation policies implemented after the Brown
versus Board of Education decision in 1954. The reduction of the black-white
test score gap following the desegregation period (1968-72) gave further
credence to school-level explanations, particularly the detrimental effects of
attending highly ethnic-minority concentrated schools. In later decades this
reduction stalled (Mickelson et al. 2013), and some scholars have suggested
this owed to the resegregation of minority and high-poverty schools (Orfield
and Lee 2007). However, authors have been cautious to note the difficulties
of disentangling this effect from other within-school variables such as teacher
quality, differences in ability (including the deleterious effects on high-ability
students), and SES and family background (Hanushek et al. 2009). Recent
research has found more consistent results® regarding the small but signifi-
cant negative effects of high ethnic-minority composition schools on the
education outcomes of various ethnic minorities across areas of the US and
across school grades, and also that these achievement gaps increase over the
schooling years (Mickelson et al. 2013).

In Australia, Canada, and New Zealand, research has also analyzed the
achievement gaps of indigenous or aboriginal populations (see Friesen and
Krauth [2010] on Canada; Leigh and Gong [2009] on Australia; Harker and
Tymms [2004] on New Zealand). These studies confirm the significant test
score gaps between the indigenous and aboriginal students and other stu-
dents. Friesen and Krauth’s findings suggest that segregation and sorting of
First Nation students from non-aboriginal students in Canada can explain

2 Findings by Rivkin (2000) and Card and Rothstein (2007), among others, reach different conclusions,
underlining the methodological complexities surrounding this matter.
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achievement gaps because the former are “disproportionately located in
small, rural communities and in a handful of urban centers” (2010, 1287).

Comparisons between indigenous and non-indigenous test score gaps
are also possible in Latin America, though there are important case-specific
differences (demographic and political).” Studies have been carried out for
Guatemala (McEwan and Trowbridge 2007); Bolivia (McEwan 2004); Peru
(Sakellariou 2008); Peru, Mexico, and Guatemala (Hernandez-Zavala et al.
2006); and Ecuador (Garcia Aracil and Winkler 2004). According to McEwan
and Trowbridge, in the case of elementary education (third and sixth grades),
up to half of the gap in Guatemala can be explained by differences in the
quality of schooling, as captured by school type, level of access to textbooks,
and teacher quality.

Literature on Chile

The empirical literature on Chile that analyzes the differences in aca-
demic achievementbetween the indigenous population and the non-indigenous
population is sparse. The major contributions to this literature have come
from McEwan (2003, 2004, 2008) and, more recently, from Undurraga (2014).

McEwan’s research (2004), which generated the first data in this field,
finds an achievement gap of 0.3-0.5 SD between Mapuche students and
other students. Despite limitations in the data used (indigenous origin was
measured using only the mother’s surname), the research acknowledges the
importance of the school context and quality beyond an association with
students’ socioeconomic background. The author highlights the relevance of
peer group characteristics to explain the differences in the achievement
levels between public and private schools. In particular, peer effects partly
account for the unobserved characteristics associated with the socioeconomic
background of students and their families (McEwan 2003).

Undurraga’s (2014) doctoral thesis examines the indigenous test score
gap at both primary and secondary education levels over a 4-year period
(2008-11). Employing data from the Education Quality Measurement Sys-
tem (SIMCE), he finds an average achievement gap in test scores that varies
between 0.2 and 0.3 standard deviations, depending on the subject. Taking
parental self-identification as the proxy for measuring indigenous origin, his
results reveal that the indigenous gap is explained to a great extent by the
student’s socioeconomic background. Additionally, his findings show a neg-
ative association between ethnic composition and test scores in math and

% Indigenous populations in Chile are a smaller share of the population compared to other Latin
American countries, and possess less cultural and linguistic diversity than Andean and Mesoamerican
regions. For example, indigenous pupils in the Hernandez-Zavala et al. (2006) study of Peru, Mexico,
and Guatemala are identified as those who grew up in a native-language-speaking household. In Chile
this criterion would exclude most cases.
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science in primary education. The author suggests that this negative effect
might be related to teachers’ lower expectations in ethnically concentrated
classrooms.

Two other articles analyze the educational achievement of the indige-
nous population in Chile. Cerda (2009) confirms that the Mapuche popu-
lation has the lowest average years of schooling in the Araucania region. In
particular, the students in rural schools in this region have the lowest SIMCE
scores. Elacqua (2009) analyzes how school choice affects segregation. He
notes that the segregation of indigenous students from non-indigenous
students was lowest in public schools and in private subsidized schools, and
highest in private schools.

This article contributes to the national and international literature in two
ways. First, we offer further empirical evidence on a Latin American country—
one of the world areas where there is a relative shortage of research on ethnic
achievement differentials in comparison with developed countries. Compar-
isons between Chile and other developed countries are justified on the prem-
ise that Chile was included in the OECD in 2010, the second from Latin
America after Mexico. However, Latin American countries with indigenous
populations face different types of challenges regarding education equality
and social justice. To date the Chilean case has not been specifically analyzed
regarding ethnic concentration in schools as an explanation for achievement
differentials. We argue that this issue is exceptionally relevant in this case
study since, as in other settler societies with indigenous populations, certain
geographical regions are ethnically segregated on account of colonial histo-
ries, as well as cultural ties to specific territories.

Another contribution, on a national scale, is that while McEwan notes the
effect of unobserved characteristics operating on the indigenous test score
gap, we provide specific evidence regarding how different thresholds of
ethnic composition in schools affect education differentials. In addition, we
analyze whether the potentially negative effect of a high ethnic school
composition is related to school track (academic/vocational). Additionally,
we control for previous achievement over time. This feature is novel within
the Chilean context.

Following the theoretical framework, we propose that ethnically ho-
mogenous school environments prove detrimental to equitable education
achievement for indigenous students in Chile. That is, high ethnic compo-
sition schools tend to cluster concentrations of students with lower family
income and parental years of education into specific schools. Given that
parental years of education are lower for indigenous versus non-indigenous
populations in Chile (CASEN 2015), it is plausible that school contexts with
greater proportions of indigenous pupils may be more susceptible to lower
expectations on account of reproducing lower parental expectations about
what education can provide for their families. Additionally, they might also
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be associated with the types of curriculum being studied, which are related to
particular educational and occupational outcomes.

Data, Variables, and Methodology

Data

Our analysis is based primarily on data from the SIMCE. SIMCE is the
Chilean national student testing system, which annually assesses knowledge
of curricular content in different grades in areas such as language, mathe-
matics, and social and natural sciences, among others. SIMCE is a census-
based* assessment annually administered to students in public, private sub-
sidized (voucher), and private schools.

Although SIMCE does not follow students over time, recent measures
allow students who took the tests on more than one occasion to be identified.
The grade schedule of the SIMCE test allows us to follow two groups’ of
students who were tested in two different grades.® The first group comprises
those who were first tested in 2007 when they were finishing fourth grade,
and then again in 2011 when they were completing eighth grade. The second
group comprises students who were tested in 2013 when they were finishing
tenth grade, and had a previous achievement measure in 2011 when they
were completing eighth grade. Based on this strategy, we work with two an-
alytical samples.” The first sample comprises information on 173,298 students
enrolled in eighth grade in 2011, representing 67 percent of the student
population who took the SIMCE tests in 2011 in eighth grade. Our second
sample comprises information on 125,645 students enrolled in tenth grade in
2013, corresponding to 65 percent of the student population who took the
SIMCE tests in 2013 at that level.

* The data collection process entails testing approximately 250,000 students annually. The as-
sessment is representative of the national school population.

® The two groups do not comprise the same students. Only a third of the students tested in 2013
have complete information in the two previous tests.

5 Both data sets are linked through the unique identification code for the student. We omit students
whose unique identifier is missing or have duplicates in both data sets. We also exclude students who have
missing test scores for one or both tests.

7 We compare the excluded and included students in each of the cohorts used in our analysis in
relation to their academic and socioeconomic characteristics (table C1). Evidence reveals that there are
small socioeconomic differences between these two samples. Students who took only one test are slightly
poorer than those who participated in both tests as measured by parental education and family income.
The proportion of indigenous students is only slightly higher in the excluded sample than in the an-
alytical sample. In relation to academic characteristics, we find larger differences between both
subsamples. The excluded students have lower test scores in both cohorts than the analytical sample. In
the cohort 2007-2011, students who were tested only in 2011 have significantly higher repetition rates
than those who are included in the analysis. These results suggest that our analytical sample largely
excludes poor performers. We do not find evidence that poor performers are correlated with the
proportion of indigenous students. This exclusion may introduce a bias in our estimations, which we do
not directly address in this article.
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The SIMCE data collection process also includes the administration of a
set of comprehensive questionnaires to students, their parents, and teachers.
We also use these data. Specifically, we employ information from the student
and parent questionnaires to ascertain students’ socioeconomic and aca-
demic background, along with their expectations. Additionally, we use the
teacher questionnaire to learn about their expectations regarding students’
occupational and educational futures. Finally, as a third source of infor-
mation, we drew on administrative records from the Ministry of Education
(MINEDUC) to generate information about the schools in our sample. These
administrative data are merged with the SIMCE data set.

Variables

The analysis focuses on students’ scores in SIMCE math and language
tests. We analyze these test scores at two moments, at the eighth grade in 2011
and at tenth grade in 2013. The eighth grade corresponds to the last year of
primary education, and tenth grade refers to the second year of secondary
education. Students who are in tenth grade are two years away from making
their decision about whether or not to pursue postsecondary studies. The
response variable is standardized (mean = 0, ¢ = 1). Used as such in the
regression analyses, it measures the achievement gap between indigenous
and non-indigenous students as a fraction of the standard deviation.

A set of individual and school characteristics are included as explanatory
variables. Ethnic origin, the main individual predictor, classifies students as
belonging to an indigenous group if at least one® parent identified him/
herself as indigenous. We recognize the complexities surrounding indige-
nous self-identification and categorization by others. This method is limited
by the SIMCE questionnaires, which do not ask students to provide infor-
mation about their own identification. We further control for individual
sociodemographic characteristics such as gender and for socioeconomic
background. Parental education and family income are used as proxies for
family SES. In addition, we use an indicator of student educational expec-
tations,” which refers to students’'’ expectations for after completing their
secondary education. This measure is a categorical variable with three cate-
gories (finish high school, pursue technical studies in higher education, and
pursue university education).

Following the literature, we also include two measures of past academic
achievement as control variables (Clotfelter et al. 2006; Guarino et al. 2015).
A previous score is considered to be a good proxy for latent ability and the

8 We conduct sensitivity analyses using alternative definitions of indigenous selfidentification.

9 Expectations account for the assessment that students make regarding their academic futures,
based on their socioeconomic background and their past and current academic performance.

19 For eighth graders in 2011, we employ parents’ expectations as a proxy measure for student
expectations.
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unobserved history of inputs (Todd and Wolpin 2003). Specifically, we con-
trol by students’ test scores in fourth grade (2007) for the analysis of test
scores in eighth grade (2011). Likewise, we use students’ test scores in eighth
grade (2011) as a control for the analysis of test scores in tenth grade (2013).
Additionally, we use an indicator for whether a student has ever repeated a
grade as the second control for past academic achievement.

Regarding explanatory school-level variables, we use the ethnic compo-
sition of the classroom and the school, and the student’s school track as the
main school-classroom predictors. The ethnic composition variables in the
school and classroom are measured as the proportion of indigenous students
in both contexts. These school and classroom measures are proxies for peer
group variables. School track is a dummy variable that indicates whether the
student is enrolled in an academic or vocational (technical-professional)
school."

As school controls, we use an indicator variable for the type of school
(public, private subsidized, or private) attended by the student, whether the
school is located in an urban area, and a measure of the SES school com-
position, the school mean of parental education. This school composition
variable is centered for ease of interpretation. Table 1 describes the depen-
dent and independent variables used in this research.

Figures 1 and 2 present the descriptive statistics for the dependent vari-
able, test scores, by ethnicity. We observe that there is a test score gap (un-
adjusted) between indigenous and non-indigenous students in math and
language in different grades and years. As figure 1 shows, non-indigenous
students obtain, on average, higher scores than indigenous students in both
subjects. The achievement gap in eighth and tenth grades varies around 0.2
and 0.3 standard deviations in math, whereas the gap is around 0.2 in the
language scores. Our results partially confirm Undurraga’s findings (2014),
but they are slightly lower than McEwan’s (2003, 2004, 2008), particularly in
language.

Methodology

We estimate a hierarchical linear model (HLM) to examine the associ-
ation between variables at the school, classroom, and student levels, and
student scores in math and language tests. This multilevel modeling allows us
to decompose the variance in student test scores into within- and between-
school components. We conducted a three-level random intercept model for
predicting students’ math and language test scores in SIMCE, where we treat
students as nested in classrooms within schools.

! Students in tenth grade have not started the curriculum associated with a specific track, since
formal tracking begins in eleventh grade; however, by the tenth grade they would have already taken a
decision about their track.
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We start the analysis with a simple means-as-outcome model, then
added an indigenous identification variable and, subsequently, individual-
and school-level controls. Finally, we incorporate school- and classroom-
level predictors, including ethnic composition and school track. Equation (1)
presents the full specification:

Yik = Bo + B1Xuik T BoXoijx + BsXsix + BaXuj

+ B X5k + Be Xoi T uoj + vors

(1)

where Yo the standardized test score in math or language of student 7 in
classroom j in school k, is a function of an intercept (3,); the student’s in-
digenous origin (X i].k); the student’s previous achievementin SIMCE (X%k);
a vector of student-level variables (X, ,); a vector of classroom-level variables
(X4].k); a vector of school-level variables (X;,); an interaction term between
the indigenous dummy variable and any school/class-level variable (Xﬁl.jk); a
random intercept for the classroom (uoj); and a random intercept for the

school (v, ).

Results

In this section, we present how the variance in test scores in math and
language in eighth and tenth grades is associated with the characteristics of
the schools, classrooms, and students. In addition, we examine whether the
relationship between student test scores and indigenous status varies when
controlling for individual and school characteristics.

Tables 2 and 3 present the results for math tests in eighth (2011) and in
tenth (2013) grades, respectively; tables 4 and 5 report the results for lan-
guage tests in both years. In model 1 we assess whether there was enough
variation in test scores across schools in both years. As has been found in
other school-effect research (Teddlie and Reynolds 2000), most variation
occurs within schools and between students. Likewise, the variance analyses
showed some differences between both grades and subjects. While the pro-
portion of the total variance in math scores between students (within schools)
in eighth grade was 65 percent, the proportion of the variance among schools
was 30 percent, and across classrooms was 4 percent. For tenth grade, the
proportion of total variance in math scores among schools was 50 percent,
whereas the within-school variance was around 46 percent, and across class-
rooms was 6 percent. However, the results reveal that the proportion of vari-
ance in language scores was in the same order of magnitude as the math scores
in eighth grade, but slightly higher in tenth grade.

The intraclass correlation coefficient (ICC) for model 1 in table 3 reveals
that around one-half of the observed variance in math scores in tenth grade
is attributable to school or classroom characteristics, which is relatively con-
sistent with previous studies on Chile (McEwan 2008; Undurraga 2014). The
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share of the variance in math test scores that is explained by school differ-
ences is greater in tenth grade than in eighth grade. For language, the ICC
for model 1 in tables 4 and 5 reveals that 30-40 percent of the variance in test
scores is explained by school characteristics. These findings suggest that
student performance in math is explained to a larger extent by school dif-
ferences rather than language scores.

In model 2, we test whether there is an indigenous gap in test scores. The
results confirm that across schools there is a significant gap in math and
language scores between indigenous and non-indigenous students. Being
indigenous is associated with a lower math test score of 0.02-0.05 standard
deviations and a lower language score of 0.02 standard deviation. These
estimates are relatively similar to the findings by Undurraga (2014) for the
eighth and tenth grades, but somewhat different from McEwan’s (2004)
results since we find that the gap is slightly larger in mathematics than in
language. We conduct further analyses (not shown here) ' that test whether
the indigenous gap in language is explained by which language is spoken at
home. The results largely confirm our main findings.

'2 Available upon request.
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Fi6. 2—Box plots of SIMCE scores in language by ethnic origin

In models 3 and 4, we examine whether the relation between student test

scores and indigenous status holds when controlling for individual and
school characteristics. Before interpreting the results on the indigenous gap,
we briefly analyze the coefficients of the studentlevel variables. Parental
education is positively associated with test scores in both math and language.
Family income is also positively associated with the scores in both subjects and
grades, but the magnitudes of the estimates are rather small.

Previous achievement'” is an important determinant of current SIMCE

results. An increase of one standard deviation in the previous SIMCE test
produces math and language achievement gains of approximately 0.6 stan-
dard deviation. We find that grade repetition has a negative association with
test scores in both eighth and tenth grades. Current test scores are lower by
0.02 standard deviation when the student has previously repeated a grade.

Confirming previous research, the results of model 3 reveal that, to a

great extent, the variance in math and language scores between and within
schools is explained by students’ socioeconomic background (McEwan 2003,
2004, 2008; Undurraga 2014). After the effects of student expectations,

!* We conduct further analyses without including the previous SIMCE achievement. The results

confirmed our main findings. They are available upon request.
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CANALES AND WEBB

socioeconomic and academic background are taken into account, the in-
digenous achievement gap disappears in both grades and subjects. Further
analyses (not shown here) reveal that the indigenous gap in eighth grade for
both subjects disappears once we control for SIMCE achievement in fourth
grade. We find the same for the tenth-grade estimates.

In model 4, we find that a substantial part of the variance in test scores
between schools, especially in mathematics, is explained by school char-
acteristics, as indicated by the decrease in the school variance component.
The school SES composition, in particular, is an important determinant of
academic achievement in both grades. We examine whether the relationship
between test scores and indigenous status varies when controlling for school
characteristics. The results for eighth and tenth grades suggest that the
achievement gap also stems from the relatively worse financial resources and
condition of the schools that indigenous students attend as compared to the
schools of their non-indigenous peers.

In models 5-10, we examine whether other school-level characteristics
are associated with math and language scores. Models 5 and 6 examine
whether the shares of indigenous students in the classroom and in the school
are associated with math and language scores, controlling for individual and
other school characteristics, including SES composition. Overall, we find that
the school’s ethnic composition is significantly associated with student
achievement but not the classroom’s ethnic composition. School ethnic
composition is negatively associated with math scores but not with language
scores. A higher proportion of indigenous students in a school significantly
decreases student math scores in tenth grade (—0.10 standard deviation,
P < 0.01) but not in eighth grade. These results are partly consistent with
previous findings by McEwan (2003, 2008) and Undurraga (2014)."

We also test whether the effects of indigenous status on test scores vary
by the school and classroom indigenous composition, now adding the in-
teraction terms between indigenous status and school and classroom char-
acteristics in models 7 and 8. Overall, we do not find significant results for
these interaction terms in grades or subjects, except language in tenth grade
(—0.06 standard deviation, P<0.1).

The lack of statistical significance of the ethnic composition effects might
be explained partly by the small number of indigenous students in the na-
tional population. The descriptive statistics reveal that around 15 percent of
the school population who took the national tests attend schools without
indigenous students. In 30 percent of schools, over 15 percent of students are
indigenous, and only 1 percent of schools in which the student population is

!4 Using fixed effect models, McEwan (2003, 2008) finds that the class ethnic composition nega-
tively affects math and Spanish scores. In contrast, Undurraga (2014), using a three-level hierarchical
model, finds that the ethnic composition of the class significantly affects math and science scores, but
not Spanish scores.

252 May 2018
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EDUCATIONAL ACHIEVEMENT OF INDIGENOUS STUDENTS IN CHILE

over 60 percent indigenous. The relevance of looking at high ethnic com-
position schools becomes even clearer when considering that over half of
indigenous students attend schools that have the highest concentration of
ethnic pupils. Our results confirm previous research findings that indigenous
students typically attend schools where their peers are likely to be also in-
digenous and whose parents have lower education and poorer economic
resources (McEwan 2004).

In models 9 and 10 we test the relationship between math and language
scores and the school track. We conduct the analyses only for tenth grade,
since formal tracking takes place only in secondary education in Chile. As
model 9 shows, there is a negative association between average test scores in
math and language and the school track. Being enrolled in a vocational school,
as compared with an academic track, is associated with lower achievement in
both subjects. These results are in line with recent estimates by Farias and
Carrasco (2012)," who find that vocational track students perform, on aver-
age, 0.28 standard deviation below similar students in the academic track in
Chile. International research (Arum and Shavit 1995) has shown that the
negative impact of attendance at vocational schools on educational achieve-
ment is related to a variety of factors, such as less demanding programs, lower
teaching quality, negative peer effect, stigmatization, and lower expectations.
Our findings show that a student’s school track is a significant indicator of
family SES background, but does not completely account for the association
between SES and the student’s achievement. Similarly, we find that the neg-
ative effect of higher ethnic school composition on test scores is partially ex-
plained by the student’s school track; that is, schools with a higher ethnic com-
position are mostly technical-vocational schools.'®

Finally, in model 10 we test whether being in the vocational track is as-
sociated with the effect of a school’s ethnic composition on student achieve-
ment. The results do not support the hypothesis that a vocational track, con-
trolling for other variables, explains the achievement gap between indigenous
and non-indigenous students in high ethnic composition schools.

In sum, our various estimates suggest that the socioeconomic composi-
tion of schools and, to a lesser extent, their ethnic composition explain the
achievement between indigenous and non-indigenous students. Regarding
ethnic composition effects, our findings show significant variation between
subjects and grades. This mixed evidence could be partly related to sampling
variation or changes in the difficulty of SIMCE tests between years. We discuss
this caveat further in the discussion and implications section.

! These authors analyze the impact of vocational education on university admission tests through
propensity score matching.

16 Descriptive evidence suggests that around two-thirds of schools that have a proportion of in-
digenous students above the national average are technical-vocational schools.
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Sensitivity Analyses

In order to test the robustness of our results, we undertake sensitivity
analyses with alternative forms for capturing the strength of the ethnic vari-
able. First, we conduct analyses considering only students whose parents both
self-identified as indigenous. We carry out complementary analyses only with
students whose mothers self-identified as indigenous, and also with students
whose fathers declared to be indigenous, separately. The results of the
analyses largely confirm our findings, but with some exceptions (see app. A).
The indigenous/non-indigenous gap in test scores increases substantially
when considering a more rigorous definition of ethnicity. The test score gap
in math increases from 0.05 to 0.09 standard deviation in eighth grade and
from 0.02 to 0.05 standard deviation in tenth grade when a student’s parents
both identify themselves as indigenous. The gap also increases, although only
marginally, when the student’s mother is indigenous.

Additionally, we carry out sensitivity analyses using different school eth-
nic composition thresholds, in line with the studies we have cited earlier. We
begin with a sample of schools whose proportion of ethnic students is above
the national mean (>13 percent). This sample represents 35 percent of the
total number of schools tested nationally. We select another sample of
schools with a proportion of indigenous students higher than 30 percent.
This latter sample represents just 12 percent of the total number of schools in
the population included in SIMCE. This sampling aims to focus on schools
with an imbalance of indigenous/non-indigenous students, since composi-
tion effects are best observed from both ends of the spectrum (as opposed to
well-mixed schools; Thrupp et al. 2002).

Overall, these sensitivity analyses (see app. B) are largely consistent with
those presented in tables 2-5. They confirm that the indigenous gap does not
hold in both eighth and tenth grades when controlling for school and indi-
vidual characteristics. However, they do reveal that in schools with ethnic
compositions above the national mean (>13 percent), the gap between in-
digenous and non-indigenous students increases in math scores in tenth
grade. In schools with an ethnic composition higher than 30 percent, we also
find significant interaction effects for ethnic school composition and being
indigenous (—0.21 standard deviation, P < 0.01) and also between ethnic
classroom composition and being indigenous (—0.10 standard deviation, P<
0.01). However, we did not find significant interaction effects for math in
eighth grade or language for either grade. The analyses confirm the associ-
ation between the school track, ethnic composition, and test scores but did
not provide evidence that the school track explains the differential effect of
higher ethnic composition schools on student performance.

Finally, using different school composition thresholds, we undertake
further sensitivity analyses about whether ethnically concentrated schools are
detrimental to students whose parents both identify as indigenous. Overall,
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these analyses confirm the negative impact of higher ethnic composition
school contexts for this group of students."”

Discussion and Implications

Our results confirm that the indigenous gap in test scores is explained to
a great extent by socioeconomic background, which supports McEwan’s (2004,
2008) and Undurraga’s (2014) findings in the Chilean context. Comple-
menting their results, we also find support for the significance of previous
educational achievement in current educational achievement (Clotfelter
at al. 2006; Guarino et al. 2015).

In addition, our findings show that the school context matters for student
test scores. The SES of students in the school, and to a lesser extent, the
school’s ethnic composition are strongly associated with observed achieve-
ment gaps between indigenous and non-indigenous students. These gaps can
also be linked to the relatively fewer financial resources and poorer learning
conditions in schools that indigenous students attend as compared to their
non-indigenous peers. A higher concentration of indigenous students has a
negative effect on student math scores (both indigenous and non-indigenous),
but not on language scores. While we do not find significant evidence that the
achievement gap between indigenous and non-indigenous students is re-
lated to the ethnic composition of schools nationally, we propose that these
results attest to the fact that a high percentage of indigenous students are
concentrated in some schools. Ethnically concentrated schools, those with an
ethnic composition above the national average, contribute to explaining the
gap in mathematics achievement in tenth grade between indigenous and non-
indigenous students. In this regard, our findings are similar to Reardon’s
(2016) for the United States. We conclude that segregation is detrimental to
achievement, particularly in schools where indigenous students are exposed
mostly to peers who have low educational aspirations and motivations and
come from poor families.

Our sensitivity analyses reveal that the indigenous test score gap in
mathematics, and to a lesser extent in language, is larger for students who
come from families where both parents selfidentify as indigenous and
marginally less so for those whose mothers identify as indigenous. Nine
percent of students with both parents identifying themselves as indigenous
have completed higher education, as compared with 15 percent for those
with a mixed family origin and with 33 percent of non-indigenous students
whose parents have higher education. Given the unusually high levels of
exogamy among the Mapuche in Chile compared with other indigenous
peoples in Latin America (Valenzuela and Unzueta 2015), disadvantages in

17 Results are available upon request.
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terms of parental education or family SES are seldom analyzed for students
with differing degrees of interracial marriage among parents. Consequently,
an area for further research is to gauge more nuanced within-group differ-
ences among indigenous populations.

Our estimates of the indigenous-nonindigenous achievement gap in Chile
are smaller than in Guatemala, Mexico, and Peru, especially in language. Cer-
tain authors suggest that language or reading tests are more closely affiliated
with sociocultural and family attributes while mathematics learning depends
more on school contexts (e.g., Marks 2005). Marks et al. (2006) add that
reading is taught in early primary school and is well-established by the end
of primary school. In contrast, mathematics is “cumulative” and is taught at
different levels according to the student’s ability to cope with the material
(Marks etal. 2006). Our data show that only 1-3 percent of indigenous pupils
speak an indigenous language at home as their first language. As a result, the
proficiency required for standardized testing among indigenous populations
is less of an issue in Chile than in other Latin American countries (McEwan
and Trowbridge 2007). Further research is required to analyze other school
characteristics such as teaching bias, learning opportunities, and teaching
quality, which might explain the gap between indigenous and non-indigenous
students in higher ethnic composition schools.

We also note that our results rely on the ability of the SIMCE test scores to
measure student achievementaccurately. Math tests may not necessarily reflect
all aspects of the achievement gap between indigenous and non-indigenous
students. Standardized tests are often designed to determine basic proficiency
and may assign little value to advanced knowledge of a subject (Kane and
Staiger 2002, 105; Jennings et al. 2015). There may also be other educational
outcomes such as admission to university, high school dropout rates, and
subject grades (or ranking) that may depict a different scenario regarding
ethnic inequalities. Additionally, some evidence implies that the difficulty of
SIMCE tests varies each year (Eyzaguirre and Fontaine 1999), thus limiting
the comparability of test scores between years. To address this issue, we use a
standardized measure of test scores, but annual differences may still account
for some variation in the test score gap. As several researchers have pointed
out, test scores are prone to volatility (Kane and Staiger 2002; Barrera-Osorio
and Ganimian 2016)." Year-to-year changes in school average test scores are
partially attributable to factors not related to school quality, such as sampling
variation (changes in the number and composition of the student popula-
tion) or one-time events (shocks, such as a more virulent flu strain or a longer
spell of bad weather that increases student absences). The use of previous test
scores ameliorates this problem somewhat but does not overcome it.

'8 These authors, in particular, analyze test score volatility in relation to school accountability.
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Overall, this article aims to contribute to the broader literature regarding
highly segregated schools, especially by ethnicity, as a worldwide and negative
phenomenon. These schools arise from a complex mix of sociopolitical
factors, such as unequal residential and educational opportunities, sharply
distinct socioeconomic classes, and school choice. This is the case in Chile
despite the fact that Chile’s indigenous population is not a large share of the
national population, compared with other countries in Latin America. How-
ever, characteristics particular to Chile need more education research: the
effects of isolation of rural schools, differences between indigenous popula-
tions, and mixed-race families. Further research is also needed to confirm our
findings using longitudinal data, as well as earlier grades and other subjects.

Regarding implications for public policy, our research is somewhat too
nascent to offer definitive reccommendations. However, we offer a few prop-
ositions for the Chilean context. First, at present, the socioeconomic and
ethnic inequalities of attending high indigenous composition schools lack
visibility among key institutional actors, such as national and municipal de-
partments of education. This cluster of issues warrants more policy attention.

Second, though reforms are underway to remove parental contributions
in state-subsidized schools that are highly segregated by ethnicity, these mea-
sures alone will be insufficient to benefit indigenous populations who are
relegated to schools with large concentrations of low SES peers. Areas densely
populated by indigenous families, particularly in remote rural areas affiliated
with ancestral territories, are particularly prone to clustering poor indigenous
students in schools due to school choice policies. Although the international
literature (particularly for the US) points to the need to desegregate schools
(Orfield and Lee 2007), settler society contexts are somewhat more complex,
given their ties to ancestral territories.

Third, we suggest a focus on within-school processes that may ameliorate
the educational inequalities in these spaces. Some existing policies already
work to this end. The implementation of an intercultural and bilingual ed-
ucation program in contexts with over 20 percent indigenous enrollment, for
example, has been important for promoting the relevance of curricular
content in multicultural contexts. School grants to indigenous students have
improved access to education at primary, secondary, and tertiary levels
(Webb 2015), but these initiatives pay little attention to school factors. The
limited learning opportunities and low capacity to hire quality teachers in
high ethnic composition schools show up as low student achievement. In-
deed, there is need to provide these schools with teachers who are trained to
work in multicultural classrooms so as to reduce bias or racist attitudes.
Further research will enable more specifically targeted recommendations in
this regard.
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