
Indigenous school concentration: Inequalities in SIMCE test score results. 

Abstract

This  paper  draws  on  school  composition  literature  to  measure  and  understand  education
differentials  between indigenous/  non-indigenous  pupils  in  Chile,  specifying  the  association of
ethnic  composition.  Ethnic  differentials  in  educational  attainment  have  predominantly  been
addressed in  regards  to  the relationship  between socio-economic  and ethnic  background.  We
tested  whether  the  ethnic  school  composition  (within  classrooms  and  between  schools)  was
related  to  the  lower  attainments  of  indigenous  students,  controlling  for  individual  and school
socio-economic composition.  Using SIMCE data (2011, 2013)  we find that  the indigenous gap is
small  and  to  a  great  extent  is  explained by  socio-economic  background at  the national  level.
However, in school contexts where the ethnic composition is higher than the national average, the
indigenous gap increased due to the concentration of  indigenous pupils  in  the classroom and
school. Lower indigenous attainment is explained by their lower expectations in the classroom.
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Introduction

Despite the implementation of public policies throughout the 1990s, education outcomes between
indigenous and non-indigenous populations in Chile continue to be inequitably stratified. These
inequalities have been addressed via indigenous schooling grants and an intercultural education
programme1. However, educational outcomes are unequally distributed across the country, being
lowest  in the most  northerly  and southerly  regions,  where Aymara and Mapuche (the largest
indigenous  population)  populations  respectively  are  most  densely  populated.  Interregional
differences are also observable, for example in the Araucania region, where both our own data and
those  of  McEwan (2004)  confirm Mapuche  pupils  have  lower-than-regional  average  results  in
national  tests. Teachers  working  in  Indigenous-majority  schools  face  a  number  of  challenges,
owing largely to the lack of training in multi- or inter-cultural  environments.  The literature on
indigenous  academic  achievement  in  Chile  is  sparse  in  regards  to  quantitative  analysis  of
differential outcomes with the non-indigenous population. To date, no studies have incorporated
test score data from across the nine categories of indigenous peoples recognised in the previous
two national censuses. 

Our  research contribution is  to provide evidence regarding one of  these aggregate disparities;
namely indigenous achievement and ethnic segregation. We demonstrate that the issue of ethnic
composition is exceptionally relevant in the case of indigenous populations since their claims to a
separate  identity  and recognition are  intrinsically  tied to  particular  territories  and histories  of
usurpation.  Hence,  rural  isolation is  largely  explicable  in  relation to  colonial  and post-colonial
histories of usurpation of ancestral territories and confinement to reservations (Marker 2000). Our
study  proposes  that  the  achievement  gap  is  more  acute  when  we  focus  in  on  particular
geographical regions of Chile where segregation and ancestral territories are located.

International Literature on school composition

Ethnic differentials in educational attainment have predominantly been addressed in regards to the
relationship between socio-economic and ethnic background. This emphasis on socio-economic
factors has been developed at the individual and aggregate level. Racial/ethnic school composition
is strongly related to socio-economic factors, as well as (and correlated to this) pre-selection and
pupil  sorting  into  specific  school  types  and  classes  (Nash  2003).  Schools  with  established
reputations for successful academic outcomes tend to cream off pupils from families with higher
levels  of  parental  income  and  education,  pupils  with  higher  previous  test  scores,  and  attract
teachers with stronger credentials and greater experience (Thrupp et al. 2002). Hence the school
environment itself may a priori consist of initial advantages or disadvantages in terms of potential
education outcomes – an institutional-resource theory (Harris 2010).  Despite the importance of
family background factors to explain differential educational outcomes between social groupings,
even after controlling for SES or parental education, according to these literatures school-related
factors do matter (Berends & Peñaloza 2010, Bali & Alvarez 2004).  We propose, in a similar vein
that  ethnic  inequalities  in  Chile  are  strongly  related  to  the  school  context,  especially  ethnic
composition. 
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Amid longstanding concerns to understand achievement differentials between racial and ethnic
groupings, numerous studies within the international literature have focused on these patterns of
ethnic composition and disadvantage. In Europe, studies in Belgium, Sweden, The Netherlands,
Norway and the UK have focused on first to fourth generation immigrant populations (Agirdag, Van
Houtte, & Van Avermeat,  2012; van Ewijk  & Sleegers 2010,  Szulkin & Jonsson 2007, Driessen,
2001).  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 (See Mickelson, Bottia & Lambert 2013). In the UK for example, although national ethnic
achievement  gaps  are  enduring,  especially  for  Bangladeshi,  Pakistani  and  African-Caribbean
populations, this masks regional variations and rising levels of attainment evidenced among all
ethnic groups (Gillborn and Mirza 2000). Johnston et al. (2006, 2007) and Denessen et al. (2005)
have assessed the repercussions of ethnically segregated towns and cities regarding educational
performance, finding that low-performing ethnic minority groups such as Pakistani populations (in
contrast to higher-achieving Indians) are adversely affected by segregated schooling, and perform
better when attending more diversely mixed schools. Non-white minority groups do not however,
on the whole in the UK, attend mono-ethnic schools (Johnston et al. 2004) though segregation still
occurs  during  in-school  activities  which may lead  to  inequalities  regarding  enhanced learning,
positive social  interaction,  and higher  educational  and occupational  aspirations (Burgess  et  al.
2004).   

In  Australia,  Canada,  and New Zealand  some literature  has  extended analyses  to  indigenous/
aboriginal populations (Friesen & Krauth 2010 on Canada; Leigh & Gong 2009 on Australia; Harker
& Tymms 2004 on New Zealand). In Australia, the test score gap is reported to be between 0.3–0.4
standard  deviations,  with  indigenous  pupils  on  average  16-27  percentage  points  below  the
national minimum for literacy and numeracy attainment, with a 17% completion rate of 12 th grade,
compared to 38% of non-indigenous Australians (Leigh & Gong 2009:239-240). A regional analysis
of British Colombia in Canada shows the gap to be 0.6 standard deviations below non-aboriginal
students for maths and reading (Friesen & Krauth 2010). In Ontario, Indian, Inuit and Métis (First
Nations) students all fare worse in regards to school retention; 12% aged between 15 and 29 leave
school after grade 8, whist half the indigenous population (18-24 years) do not have a secondary
education (Cherubini et al. 2010). Friesen and Krauth´s findings suggest segregation and sorting
between First Nation and non-aboriginal  students in Canada can play an important role in the
achievement  gap,  since  First  Nation  students  are  “disproportionately  located  in  small,  rural
communities and in a handful of urban centres” (2010:1287), though they speculate that the peer
effects of higher concentrations of aboriginal classmates is not detrimental to their test scores.

This literature has provided an important axis for comprehending school-related achievement (as
related to, but discrete from, family and individual-based factors like socio-economic status and
parental  years  of  education),  reaching  relatively  consistent  findings  in  regards  to  the  positive
educational outcomes for ethnic minority pupils who participate in diverse schools,  contrasted
with negative outcomes of attending racially segregated schools (Hanushek & Rivkin 2009; Orfield
&  Lee  2007).  Additionally,  the  focus  on  school  composition  (also  referred  to  as  segregation,
isolation, school-“mix”, diversity, integration, concentration, and context-effect) has marked a vital
advancement beyond the charting of achievement gaps as an end in itself (Richards et al. 2010).
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However,  as  noted by  authors  such  as  Thrupp et  al  (2002),  school  compositional  effects  in  a
number of studies have been “inadequately theorised and poorly operationalised” owing to the
internal complexity of school processes (2002:484; see also van Ewijk & Sleegers 2010). Beyond
measuring ethnic school composition as a variable for differential educational attainment, the how
and why of this phenomenon requires attention so as to provide an understanding of school-level
factors (Agirdag et al. 2012). 

Among  these  explanatory  factors,  two  are  particularly  prevalent:  teacher  quality  and  peer
expectations/effect (Fekjaer & Birkelund 2007; van Ewijk & Sleegers 2010).  Added to these are
other school-level factors such as teacher expectations, institutional resources, tracking practices,
school culture, and cumulative socio-economic status and human capital in classrooms and schools
(Harris  2010;  Wells  2010;  Szulkin  &  Jonsson  2007;  Munk  et  al.  2014).  This  has  led  scholars
examining  school  composition  to  reach  generally  similar  findings  in  regards  to  the  positive
educational outcomes for ethnic minority pupils who participate in diverse schools,  contrasted
with negative  outcomes of  attending racially  segregated  schools  (Mickelson,  Bottia & Lambert
2013; Hanushek & Rivkin 2009). 

Psychological studies, for example, demonstrate the role of in-group cultural differences such as
motivation and values, citing the lower emphasis on achievement among aboriginal students as
explanatory  variables  in  achievement  gaps  with  non-indigenous  Australians  (McInerney  2008;
Fogarty & White 1994). However, measures of educational aspirations are controversial, criticised
for charting the likelihood of progressing to higher education rather than students’ motivation for
studying (Kao & Thompson 2003). Social dominance theory provides a more critical perspective,
arguing that restricted access to capital (economic, cultural or social), institutional discrimination,
and  reactions  to  low  social  status  are  mechanisms  which  transform  into  low  academic
performance and motivation (Van Laar & Sidanius 2001). 

We concentrate on peer effects to explain the detrimental effect of school segregation, within the
broader socio-political context of unequally distributed resources and access to quality education
in the most geographically isolated areas of Chile i. Peer effect itself has complex internal workings,
and  has  been  theorised  a  number  of  ways;  either  as  a  contagion  effect,  whereby  pupil
achievement is pulled up or down by their closest classmates, or in relation to deprivation and
oppositional  culture  whereby  the  negative  status  of  low-achieving  minority  peers  results  in
attitudes and practices which reject the dominant educational system and/or its values, making it
difficult for individuals within these classrooms to resist rebellious forms of behaviour against the
achievement-oriented schooling (Harris 2010; Kao & Thompson 2003). 

Existing Literature in Chile

McEwan (2004; 2008), Noe et al (2005) and recently Underraga (2014) are the only existing studies
which address achievement gaps between Mapuche and non-indigenous in Chile. Few theories
have been examined which might provide an analytical lens for understanding these differentials.

i Tracking is another aspect which will be considered in a separate paper. Chile’s between tracking rather 
than a within tracking model, results in the streaming of pupils according to their “choice” of technical-
professional curriculum or humanities and sciences curriculum. 
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McEwan’s  research,  whilst  generating the first  data in this  field,  the findings  are disputable in
relation to  how indigenous  origin  was  measured.  On  the  other  hand Cerda’s  (2009)  research
provides  a  socio-demographic  profile  of  education  among  Mapuche,  detailing  illiteracy  rates,
average  years  of  schooling  by  region  and  urban/rural  residency,  and  test-score  averages.
Undurraga’s  (2014)  doctoral  thesis  took parental  self-identification as  the proxy for  measuring
indigenous  origin.  He  examines  the  test-score  gap  between  indigenous  and  non-indigenous
students at both primary and secondary education levels over a four year period (2008-2011).
Elacqua (2009) notes that the segregated nature of Chilean schooling is attributable primarily to
residential  segregation  and  parental  choice  of  establishments  where  peers  come from similar
social  (class  and  ethnicity)  backgrounds,  and  secondly  on  account  of  the  screening  processes
carried  out  by  private  schools.  The  study  found  segregation  between  indigenous  and  non-
indigenous students was lowest in both public schools and for-profit voucher network schools, and
highest in non-voucher private schools and other private voucher schools.  

Taking into consideration the literature discussed above, we proceed with the methodology, results
and finally a discussion of the findings. 

Data, Variables and Methods

Data

Our  analyses  are  primarily  based  on  data  from  the  Education  Quality  Measurement  System
(SIMCE)ii. SIMCE is the Chilean National testing system, which annually assesses school students in
different grades and subjects. These tests are administered  by the Ministry of Education to the
entire students´ population of public and private vouchers schools. In 2013, 241.768 students took
the SIMCE tests of math and language in 12tth grade, which represents around 90 per cent of 12th
grade students that were assessed by SIMCE in 2013. 

Although SIMCE tests do not follow students over time; recent data allow us to identify students
that  took  the  tests  on  more  than  one  occasion.  Using  data  from SIMCE  2011  and  2013,  we
identified 138.989 students with test scores in math and language in 10th and 12th grades. This
sample represents a 58 percent of the student population who took the SIMCE tests in 2013 in 12 th

grade.  

Along with the SIMCE results, we used the SIMCE Complementary Survey, as a second data source
in  this  research.  The  survey  was  applied  to  students  who  took  the  SIMCE  tests  in  2013.
Additionally, parents and teachers were surveyed by this instrument. We utilized information from
these three questionnaires to ascertain students’  socioeconomic background,  academic history
and expectations. Finally, as a third source of information, we utilized administrative records from
the Ministry of Education (MINEDUC) to generate information about the schools in our sample.
These administrative data were merged to the SIMCE datasets. In total, our final sample includes
information about 138.989 students, 2788 schools and 7044 classrooms. 

ii Sistema Nacional de Medición de la Calidad de la Educación 
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Variables 

Table 1 presents the dependent and independent variables used in this research. The response
variable are the math and language SIMCE test scores in 12th grade (2013) which we standardized
(mean=0,  σ=1)  for  conducting  regression  analyses.  Regarding  independent  variables,  we  use
individual and school characteristics as our main explanatory variables:  ethnic origin and students’
expectations  are  our  main  individual  predictors.  We  classified  students  as  belonging  to  an
indigenous group if at  least one parent identified themselves as indigenous.  We recognize the
complexities surrounding indigenous self-identification and categorization by others, and that this
sampling method is thereby limited by the SIMCE questionnaires which do not ask students to
provide information about their own identification.  

Regarding  explanatory  school-level  variables,  we  use  the  ethnic  composition  of  the  class  and
school on the one hand, and, on the other, student expectations in the school and the classroom
as the main school-classroom predictors.

In order to control for the students´ previous attainment, we utilized their SIMCE test scores in
10th grade (2011)  and an indicator  variable for  whether the student  has  repeated a grade in
school.  The  regression  analyses  also  include  control  variables  for  individual  sociodemographic
characteristics such as gender and socioeconomic background. Parental education and income are
used as proxies of socioeconomic status (SES). As school controls, we used an indicator variable for
the type of school (public, private subsidized and private), a dummy variable for school location
(urban/ rural) and the SES school composition. 

Table 1. Definition and summary statistics of variables used in the analyses 
Variables Definition and Measure N Mean St. Dev. Min. Max
Dependent 
Variables
Language 12th 
grade (2013) 

Average SIMCE score 138,989 258.4 54.87 124.4 391.4

Math  12th  
grade  (2013)

Average SIMCE score 138,989 272.5 64.21 88.60 422.2

Independent
Variables

Definition and Measure N Values Mean /Percentage

Individual-level 
Variables

Math 10th grade (2011)
Average SIMCE score 138,989 135.3-395.7 267.1 (48.06)

Language 10th 
grade (2011)

Average SIMCE score 138,989 104.0-375.7 263.0(47.96)

Indigenous Parents´ self-reported ethnicity. 
Student has at least one parent that 
identified as indigenous (dummy)

125,645 Non-Indigenous 
Indigenous

0.87
0.13

Gender Students gender (dummy) 138,989 Male
Female 

0.49
0.51
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Table 1. Definition and summary statistics of variables used in the analyses (cont.)

Independent 
Variables

Definition and Measure N Values Percentage

Parental 
educational

Maximum school attainment by 
parents. Student has at least one  
parent with higher education 
(dummy)

129,220 Non-Higher Education 
Higher Education

0.70
0.30

Grade repetition Whether the student has repeated at 
least once (dummy)

136,237 Non-repeated
Repeated

0.89
0.11

Students 
expectations 

Maximum level of education that 
students expect to attain (three 
categories)

138,989 Other 0.06
Study a technical  
program in HE

0.2

Study at the university 0.6
Income Reported sum of all household 

income (monthly)
138,989 100.000 -2.200.000 

Chilean pesos
450.000

School-level 
Variables
School SES 
composition

School socioeconomic status. It is 
measured as the proportion of 
parents with higher education in the 
school

138,988 0-100 0.29

Classroom SES 
composition

Class socioeconomic status. It is 
measured as the proportion of parents
with higher education in the 
classroom

138,985 0-100 0.29

School ethnic 
composition 

School indigenous population. It is 
measured as the proportion of 
indigenous students in the school 

138,985 0-100 0.08

Classroom ethnic 
composition

Class indigenous population. It is 
measured as the proportion of 
indigenous students in the classroom

138,959 0-100 0.08

Type of School School is categorized on the basis of 
administrative dependency and 
whether received funding from the 
government (3 categories)

138,989 Publicly 0.35
Private subsidized 0.57
Private (non-subsidized) 0.08

Rural Whether the school is located in a 
rural area (dummy)

138,989 Rural 
Urban 

0.03
0.97

School Students 
expectations

Proportion of students in the school 
who think they would study a 
university program

138,989 0-100 0.59

Classroom 
Students 
expectations

Proportion of students in the 
classroom who study a university 
program

138,989 0-100 0.59

Note: The school variables are defined according to 2013 MINEDUC-SIMCE data, whereas the individual-
level data are defined on the basis of 2011 SIMCE data. 
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Methodology

To estimate SIMCE test scores in math, we use hierarchical linear models. These models allow us to
decompose the variance of test-scores within and between school variations. For simplicity, we
started conducting a three-level random intercept model for predicting students’ test scores in
SIMCE, where we treat students as nested in classrooms within schools. In Equation (1.1),  we
present the full model specification:

Yij= β0 + β1x1ijK +β2x2ijK + β3x3ijK+ β4x4j + β5x5k + β6x1ijk*x2jk + u0j + v0k                            (1.1) 

where the model for the dependent variable Yij standardized score is modelled as: the function of
an intercept (β0); a dummy for indigenous origin (B1); a vector of fixed coefficients for students
previous attainment (β2); a vector of fixed coefficients for students variables (β3); a vector of fixed
coefficients  for  school  variables  (β4);  a  vector  of  fixed  coefficients  for  class  variables  (β5);  an
interaction  term  between  the  indigenous  dummy  and  any  school/class-level  variable  (β6);  a
random intercept for schools (u0j) and; a random intercept for classes (v0k).

Results

Descriptive Results

Before proceeding with the statistical  analyses, we examine descriptive evidence regarding the
indigenous gap in test scores in math. As Figure 1 shows, there is a test score gap (unadjusted)
between indigenous and non-indigenous students in math and language in 2011 and 2013. Non-
indigenous students obtain higher scores than indigenous students in both tests and years. It is
interesting to note that the indigenous test-score gap in Language for tenth and twelve grades was
the same in both years (0.17 standard deviations). Additionally, indigenous score gap in math is
higher than in Language.  Confirming previous research (Undurraga 2014), our findings show that
the indigenous test-score gap changed over time.  The test-score gap in math slightly increases
from tenth to twelve grades. Whereas the indigenous test-score gap was 0.25 standard deviations
in tenth grade in 2011, this gap rose to 0.28 standard deviations in 12th grade in 2013. These
descriptive  results  suggest  that  there  might  be  an  accumulative  disadvantage  for  indigenous
students as they advance in the school system. 
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Figure 1: Boxplot distribution of SIMCE scores in math and Language for the results in tenth grade (2011) 
and twelve grades (2013).
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Explaining indigenous gap in SIMCE Test Scores 

In this section, we analyse through a series of multilevel models, how the variation in test scores in
12th grade is attributable to characteristics of the schools, classrooms and students. We present in
this  paper  only  the results  in  regards  to math scores.  The results  regarding Language are  not
presented here, but will be reviewed in future papers.    

Table 2 presents  the results  of  a series of  three-level  linear  models. In Model  0,  we  assessed
whether there was a significant variation in math test scores across schools. The analyses showed
that the proportion of total variance in math scores explained by school differences is around fifty
percent. 

These results suggest that math test  scores in secondary education are explained to a greater
extent by school differences than what occurs in primary education. Previous literature in Chile
points out that the school differences explain around twenty percent of the test scores variance in
primary education (see Mc Ewan 2009; Mizala and Torche, 2012; Undurraga 2014).  

In Model 1, we tested whether there was an indigenous gap in math scores. Our results confirmed
the existence of a small (0.02) but significant gap in math scores between indigenous and non-
indigenous students.  Overall,  being  indigenous  is  associated  with  lower  average  test-scores  in
math. Model 2 shows that to a great extent the variation in math scores between and within
schools  is  explained  by  students’  individual  characteristics.  When  controlling  for  individual
characteristics, the indigenous score gap disappears. These results confirm previous findings that
have shown the strong relationship between socioeconomic and ethnic background. Indigenous
students  get  lower  scores  due  mainly  to  their  socioeconomic  background.  We  observe  from
Models 2 through 7 that indigenous status was no longer significantly associated with math scores,
once individual-level and school-level controls were added to the models.  

Model  3  reveals  that  student’s  expectations  are  also  associated  with  math  scores,  even after
controlling by individual characteristics. Students with university expectations get higher scores in
math than those who expect to attain technical programs in higher education. We observe a slight
decrease in the between school variance when adding students expectations to the model, which
suggests that the variation in math scores across schools is explained, to some extent, by student’s
individual expectations regarding their educational careers. In Model 4, we examined whether the
relation between student test-scores and indigenous self-identification varied when controlling for
school  characteristics.  We  found  that  part  of  the  variation  in  math  scores  across  schools  is
explained  by  school  characteristics,  as  indicated  by  the  decrease  in  the  school-level  variance
component. 

We  then  examined  in  Model  5  whether  the  proportion  of  indigenous  students  in  both  the
classroom and school were associated to math scores. In Chile, the national average ethnic school
composition, at 8.6% is higher than the overall self-identified indigenous population (4.6% of the
total  Chilean population in 2002 national census).  Of the eight officially recognised indigenous
peoples,  87.3% are Mapuche (INE 2002).  26% of  the school  population (taking national  tests)
attend schools without indigenous school-mix, whilst this increases to 45% when measured by
grades/classes nationally. Only 1% of schools have a composition of over 60% indigenous pupils,
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and only 811 pupils who attend classrooms with 100% indigenous presence. This notwithstanding,
there is a greater proportion of indigenous pupils who attend schools which fall between these
two extremes; that is, between 0-60% indigenous composition. Whilst internal migration to urban
spaces  has  resulted  in  approximately  half  the  Mapuche  population  living  outside  ancestral
territories,  those  remaining  in  these  rural  spaces  are  segregated  into  disproportionately  high
ethnic composition schools.

We found that a higher proportion of indigenous students in the school was negatively associated
with  math  test  scores.  However,  we  did  not  find  significant  results  for  the  classroom  ethnic
composition, explicable on account of the small number of indigenous pupils within the national
sample.  We also  tested  whether  the effects  of  being  indigenous  on  test-scores  varied by  the
classroom indigenous composition, adding an interaction term in the Model 6. We did not find
significant results for this interaction term, which suggest that the indigenous gap in math scores is
not explained by the ethnic composition of the classroom. 

Finally,  we  tested  the  relationship  between  math  scores  and  students’  expectations  at  the
aggregated level. As Model 7 shows, a higher proportion of students with university expectations
in  school  and  the  classroom  are  correlated  with  higher  SIMCE  math  scores.  We  also  tested
whether the proportion of students with university expectations in the classroom explains the
indigenous gap, adding an interaction term in Model 8. We found that classrooms with a higher
share of students with university expectations reduce the indigenous test score gap. These results
suggest that aspects related to the school environment (or peer effects) might compensate the
indigenous gap in test scores. 

Given that the school and classroom context seems to play a significant role in explaining the
indigenous gap,  we  conducted  further  analyses  on  those  schools  with a  higher  proportion of
indigenous students within the system, in line with the literature outlined earlier in the article.
Specifically, we selected a subsample with schools that had a proportion of indigenous students
higher than thirty percent. This proportion of ethnic school concentration was selected according
to the criteria used by other authors (Burgess et al 2004), and need not correspond to national
dominant-minority ethnic ratios since composition effects are best observed from both ends of the
spectrum (as opposed to well-mixed schools) (Thrupp et al. 2002). In total, this sample involves
16401  students,  915  classrooms  and  328  schools.  The  focus  of  these  analyses  was  to  assess
whether  schools  where  the  indigenous  composition  was  higher  were  associated  to  a  greater
indigenous gap in math scores. Table 3 presents the results of these analyses. 

Overall, the results from Model 1 to 4 are largely consistent with those presented in Table 2. From
Model 5 to 9, we found novelty results. In Model 5, we tested whether the classroom and school
ethnic  composition  were  associated  with  math  test-scores.  The  findings  showed  that  the
association did not hold when adjusting for school and individual characteristics. In addition, we
analysed  in  Models  6  and  7  whether  the  indigenous  gap  was  associated  with  the  ethnic
composition of the school and classroom. Both models confirmed that the ethnic composition of
the classroom and school explained the indigenous gap in math scores. A higher proportion of
indigenous students in both contexts –school  and classroom- increase the gap in math scores
between indigenous and non- indigenous students. 
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To finish our analyses, we tested in Models 8 whether the group expectations - in the school and
classroom- were associated to the math scores. The findings showed that the association hold
when adjusting for school and individual characteristics. Therefore, math scores are associated to
student’s educational expectations regarding their future careers. In addition, we tested whether
the proportion of students with university expectations in the classroom and school explained the
indigenous  gap  in  Model  9.  We  found  that  classrooms  with  a  higher  share  of  students  with
university expectations reduce the indigenous test score gap. Or alternatively, a higher proportion
of student with non-university expectation might increase the indigenous gap in test scores.  What
these results suggest is that the classroom environment might have a significant role in explaining
the results of indigenous students in schools where the ethnic composition is higher than the rest
of the educational system. 
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Table 2. Three Level Linear Hierachical Models predicting SIMCE Math Scores in2013 

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Fixed Effects 
Student-Level variables
Intercept 0.04*** 0.05*** 0.04*** 0.11*** -0.16*** -0.15*** -0.14*** -0.29*** -0.28**

(0.01) (0.01) (0.001) (0.001) (0.03) (0.001) (0.03) (0.03) (0.03)
Ethnic origin (Indigenous=1) -0.02*** -0.001 -0.001 -0.002 -0.003 0.004 -0.003 -0.02*

(0.006) (0.005) (0.005) (0.05) (0.005) (0.005) (0.005) (0.01)
SIMCE 10th grade 0.56*** 0.56*** 0.55*** 0.55*** 0.56*** 0.55*** 0.56***

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Gender (Female=1) 0.07*** -0.08*** -0.08*** -0.08*** -0.08*** -0.08*** -0.08***

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Retention  (Repeated=1) -0.18*** -0.17*** -0.17*** -0.17*** -0.17*** -0.16*** -0.17***

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Parental education (HE=1) 0.04*** 0.03*** 0.80*** 0.65*** 0.79*** 0.58*** 0.58***

(0.004) (0.004) (0.03) (0.004) (0.004) (0.03) (0.03)
Income 0.01*** 0.01*** 0.03*** 0.03*** 0.03*** 0.03*** 0.03***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Students Expectations 
(University ref.)
Technical program in HE -0.14*** -0.13*** -0.13*** -0.14*** -0.13*** -0.13***

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
School-Class Level Variables
Type of School (Private ref.)
Public -0.05* -0.04* -0.05* -0.07** -0.07**

(0.03) (0.03) (0.03) (0.03) (0.03)
Private subsidized 0.10*** 0.10*** 0.10*** 0.05** 0.05**

(0.02) (0.02) (0.02) (0.02) (0.02)
Rural -0.04 -0.03 -0.03 -0.0003 -0.001

(0.03) (0.03) (0.03) (0.03) (0.03)
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Table 2. Three Level Linear Hierachical Models predicting SIMCE Math Scores in2013 (cont.)

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
School SES composition -0.78*** -0.77*** -0.77*** -0.56*** -0.55***

(0.03) (0.04) (0.03) (0.03) (0.03)
School Ethnic Composition -0.10** -0.10** -0.07* -0.08**

(0.04) (0.04) (0.04) (0.04)
Classroom Ethnic composition -0.004 -0.01

(0.03) (0.03)
Indigenous *class  ethnic 
composition

-0.02

(0.03)
School students expectations 0.30*** 0.30***

(0.03) (0.03)
Class Students expectations 0.11*** 0.10***

(0.02) (0.02)
Indigenous * Class students 
expectations

0.04**

(0.02)
Random Effects 
Individual variance 0.46 0.46 0.26 0.26 0.26 0.26 0.26 0.26 0.26

(0.002) (0.001) (0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
School variance 0.5 0.5 0.13 0.12 0.06 0.06 0.06 0.06 0.06

(0.01) (0.01) (0.04) (0.04) (0.002) (0.002) (0.002) (0.002) (0.002)
Class variance 0.06 0.06 0.02 0.02 0.02 0.02 0.02 0.02 0.02

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
ICC School 0.49 0.49 0.31 0.30 0.18 0.18 0.18 0.17 0.17
Deviance -151441 -137033 -9369254 -92999 -92261 -92244 -93422 -92145 -92142
N 138.989 125.645 117.108 117.108 117.108 117.092 117.092 117.108 117.108
Schools 2788 2787 2786 2786 2786 2786 2784 2786 2786
Clasess 7044 7037 7029 7029 7029 7018 7018 7029 7029
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Table 3: Three HLM predicting Math Scores in2013 (schools with more 30% of ethnic composition)

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
Fixed Effects 
Student-Level variables
Intercept -0.44*** -0.43*** -0.17*** -0.09*** -0.12*** -0.06 -0.12 -0.11 -0.23** -0.21**

(0.03) (0.03) (0.03) (0.03) (0.04) (0.08) (0.07) (0.07) (0.08) (0.08)
Ethnic origin (Indigenous=1) -0.02* -0.003 -0.001 -0.001 -0.001 -0.09** -0.07** -0.001 -0.05**

(0.01) (0.01) (0.01) (0.01) (0.01) (0.04) (0.03) (0.01) (0.02)
SIMCE 10th grade 0.54*** 0.53*** 0.53*** 0.53*** 0.53*** 0.53*** 0.53*** 0.53***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Gender (Female=1) -0.07*** -0.08*** -0.08*** -0.08*** -0.08*** -0.08*** -0.08*** -0.08***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Retention  (Repeated=1) -0.17*** -0.16*** -0.16*** -0.16*** -0.16*** -0.16*** -0.16*** -0.16***

(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.01)
Parental education (Higher 
Ed.=1) 0.06*** 0.05** 0.99*** 0.95*** 0.96*** 0.96*** 0.60*** 0.64***

(0.02) (0.02) (0.14) (0.14) (0.13) (0.13) (0.15) (0.16)
Income 0.006** 0.004 0.002 0.002 0.002 0.002 0.002 0.002

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Students Expectations 
(University reference)
Technical program in HE -0.12*** -0.11*** -0.11*** -0.11*** -0.11*** -0.11*** -0.11***

(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
School-Level Variables

Type of School (Private ref.)
Public -0.13*** -0.13*** -0.13*** -0.13*** -0.11*** -0.11***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Rural 0.05 0.06 0.06 0.06 0.08* 0.08*

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
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Table 3. Three HLM predicting SIMCE Math Scores in2013 (schools with more 30% of ethnic composition, cont.)

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
School SES composition -0.94*** -0.91*** -0.92*** -0.91*** -0.58*** -0.60***

(0.13) (0.14) (0.14) (0.14) (0.15) (0.16)
School Ethnic composition -0.14 -0.02 -0.10 -0.11 -0.10

(0.13) (0.14) (0.14) (0.12) (0.12)
Class Ethnic Composition -0.003 -0.07

(0.07) (0.07)
Indigenous * school et. comp. -0.21**

(0.09)
Indigenous * et. comp. -0.17**

(0.07)
School Educ. expectations 0.18* 0.14

(0.10) (0.10)

Class Educational Expectations 0.20* 0.20*
(0.04) (0.04)

Indigenous * School expect. 0.10**
(0.05)

Random Effects 
Individual variance 0.47 0.47 0.28 0.27 0.27 0.27 0.27 0.27 0.27 0.27

(0.005) (0.01) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
School variance 0.19 0.18 0.09 0.09 0.06 0.06 0.06 0.06 0.06 0.06

(0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Class variance 0.08 0.08 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02

(0.01) (0.01) (0.001) (0.003) (0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
ICC 0.36 0.36 0.23 0.22 0.18 0.18 0.18 0.18 0.17 0.17
Deviance -17927 -16501 -11391 -11497 -11279 -11278 -11276 -11275 -11263 -11260
N 16.401 15.407 13.823 13.823 13.823 13.823 13.823 13.823 13.823 13.823
Schools 328 327 327 327 327 327 327 327 327 327
Classes 915 914 913 913 913 913 913 913 913 913
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Discussion 

On the basis of SIMCE data (2011, 2013) we assessed the association between school-level
variables  –  ethnic  composition  and  peer  expectations  -  of  the  class  and  school  and
students’ test scores in math and language. Using mixed models, our analyses showed that
there is a small indigenous gap in test scores nationally. In comparison with international
evidence,  for  example  Australia,  our  estimates  of  the  attainment  gap  are  smaller  for
indigenous students. 

Confirming academic findings in other country contexts, our findings demonstrate that to
a great extent the indigenous gap in test scores are explained by socio-economic family
background. Likewise the results revealed that the ethnic school composition matters in
explaining the indigenous differentials. A higher concentration of indigenous students has
a  negative  effect  on  student  outcomes  in  those  schools.  However,  we  did  not  find
significant evidence which supports the hypothesis that the gap is related to the ethnic
composition of schools, nationally. We proposed that these results owe to the fact that the
concentration  of  indigenous  students  across  the  country  is  very  low.  To  this  end  we
narrowed our analysis down to those schools which have a higher proportion (30%) of
ethnic concentration. Our results confirm that in schools where the concentration is high,
the ethnic composition of the classroom and school explain the indigenous gap in math
scores.  Confirming  findings  within  the  international  literature,  there  is  a  negative
association between the ethnic composition of the school and students’ test scores, and
particularly  for  indigenous  pupils.  A  higher  proportion of  indigenous  students  in  both
contexts –school and classroom- increase the gap in math scores between indigenous and
non- indigenous students. 

In  order  to  explore  the mechanisms behind the achievement  gap,  we tested whether
students’ expectations (at the aggregated level) were associated to these differentials. The
results  reveal  that  the  correlation  holds  when  adjusting  for  school  and  individual
characteristics. We found that classrooms with a higher share of students with university
expectations reduce the indigenous test score gap. Or alternatively, a higher proportion of
students  with  non-university  expectations  might  increase  the  indigenous  gap  in  test
scores.  What these results suggest is that the classroom environment has a significant role
in explaining the test score results of indigenous students in schools where the ethnic
composition is higher than the rest of the educational system. 

At this stage we can only speculate regarding the significance of our results; that is, why
classrooms and schools with a high density of indigenous pupils tend to have lower results
and not among non-ethnic peers. Further research will facilitate our understanding of the
mechanisms that operate in highly concentrated ethnic schools in Chile, and in particular
why lower expectations increase the gap between indigenous and no-indigenous peers in
the same classrooms.
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