University College London

SchoolComposition andEducational | mpacts:
Four Papers onSocioeconomicSegregation and
Peer Effects.

Gabriel Gutiérrez Cofré
Department of Social Science

UCL Institute of Education

PhD in Education
June 2019



Declaration

I, Gabriel Gutierrez, confirm that the work presented in this thesis is entirely my own. Where
information has been derived from other sources, | confirm that this has been indicated in the
thesis. Quotation from this document can Iperformed as soon as the source is fully
acknowledged. The reproduction of this thesis or part of it is not permitted without prior

permission of the author.



Abstract

For decades the stratificationefd u c at i onal systems an dcitiamc hool
have been observed as potential causes of inequalities in achievement across social groups. In
Chile, these concerns are intertwined with a context of policies promoting both school choice
and betveenschool competition. This work focuses on assegsi t he evol uti on
socioeconomic segregation during recent decades and estimating theastddngterm

effects of classmates' characteristics on student academic outcomes.

The first chapteroffers a description of the Chilean educational esys{as most of the
following chapters will use data from this country) and its challenges regarding educational
inequality and the separation of social groups across schools. Chapter 2 provides an
internaional comparison of socioeconomic segregation seind3} educational systems
based on a measure of Dissimilarity (Duncan index). Chapter 3 analyses trends of segregation
in Chile since 1999 (using the Square Root Index) and provides new informatidrhainou

the separation of students from different lmgrokinds is distributed across school types and
related to specific features of the markekented system. In Chapter the impact of the
socioeconomic characteristics of primary school classmates ondsey level academic
outcomess estimated and analed Finally, Chapter 5 continues itovestigatethe effecs of

the peer characteristics, but instead focusing on the impact of their academic attributes in the

long-run (observing outcomes in entranoéhtgher education).

The findings in this work sugge that school socioeconomic segregation has not varied
significantly over time, either in Chile or other educational systems. Moreover, segregation
appears to be impervious to recent attempts to affbctods’ social composition. In the case

of Chile, features of the system (such aspayments and student selection) are correlated
with greater segregation. However, a significant proportion of the segregation is attributable
to within-sector segregatiomhich may be reflecting parental preferences. Bt using

a school fixed effects approathalso confirm that students benefit academically from being
exposed to wealthier peers at the primary level. Moreover, a more socioeconomically diverse
classroondoes not lead to negative results. Although theosmanomic background of the
former classroom members exerts a relatively small effect, the impact appears to endure over
time (at least in Mathematics). The impact of academic characteristics is negajyesting

that being exposed to more talented staates at the primary level has detrimental effects on

students' performance on higher education entrance examinations.
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Impact Statement

The socioeconomic and academic composition of the schools sapténtial effects ro
childreris academic and sodiautcomes has been a matter of debate during decades around
the globe. However, important methodological challenges have impeded reachitsgasus

regarding the extent in to which tlseHool composition' impacts other students.

Thefindings in this wok may be interesting for scholars around the world. Particuldudy,
findings in Chapter 2 challenge the increasingly popular narrative about narrowing the
achievement gap between social groups and esgugéiducational opportunitiesThis work

finds that since 2000 no important chanfese been recordea the levels of socioeconomic
segregation in the OECD countries. Therefore, if it is in the interest of policymakers, a revision
should be madef the effectiveness of the currentategies for redung the separation of

social groups.

Most of the findings of this dissertation are based on Chilean records. In Chile, the debate
about social segmentation of the students has been particularly relevhatcasntrystands

out ashaving one of the mosiegregated educational systeimghe world. Moreover, the
introduction of school choic® promot competition between schools has been controversial
and mentioned as a potential aggravating factor of residential segregaedmdings in this

workd andthe interpretation of the data in relation to previous reséasciggest that the
separation of social groupdid not changebetween1999 and 2016. Moreover, some
institutional factors (e.g. student selection,-payment) are associatedith greater
segreg@tion. As educational systems around the world are increasingly expanding policies
based on school choice, the experience of Chilecfwdmbarked othis path almost 4Qears

ago) should b#o the interest of many countries.

Finally,he ef festhoof tbmpdédsitiondé are far from
the findings in this work, exposure to wealthy peers has positive effects on students' academic
outcomes, while being educated with higarformers has a detrimental effe Reforms

pursuirg asocial and academic mix (such aattturrently being implemented in Chile) must

be observed carefully. If greater heterogeneity at schoatshisved new challenges emerge

for teachers and administrators. Furthermore, acadaimald also be challeged to continue

to estimatehe impacts of school composition in the longh and not limiting their analysis

to the effects durinthe years oéchooing.
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Chapter 1.

Socioeconomic Segregation and Inequéks in a Market-
Oriented Educational System: ABrief I ntroduction
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1.1 Introduction

In 2006, thousands of Chilean students began demanding charijeseniucation system.

The student movement paralysed hundreds of public schools across the country and resulted
in the biggest demonstrations since democracy wasteblished in 1989. Siadhen, the
socioeconomic stratification of the educational systend its failure to provide equal
opportunities to all students has been a major topic on the Chilean political agenda.
Governments responded to the widespread student movement by seakemsos on a broad

set of regulations for the educational systeot all of which were related to the problem of
inequality). However, before the new agenda was entirely implemented, a new cycle of
studenled demonstrations (which started in 2011) higjiied the issue of school segregation
and inequality again andmrise to recent and more radical reforms addressing these issues.
The new statute which began to be implemented in 2618 likely to be the most marked
change to the educational system sitlte markebriented reform was established in 1981

(as part ofthe privatisation reform imposed during the Pinochet dictatorship). Despite the
intensity and extension of education policies addressing the issue of social stratification of the
system, theauses of this problem remain unclear. Scholars investigatspshoie also come

to different conclusions about the causes of socioeconomic segregation and the contribution
of each of its potential drivers. Furthermore, policymakers have assumed thatex gocial

mix would benefit socioeconomically disadvantagemients through interaction with better

off peers. Although some international literature on the topic supports this view, there is an
important debate about the quality of some of the s$ualiel the issue remains contested. In
Chile, the effects of scht® socioeconomic composition have not been deeply researched and

the mechanisms by which peer effects could operate are still unexplored.

This work aims to contribute to the strand of fiterature analysing the evolution of
socioeconomic segregatiomnd the effects of school composition (both academic and
socioeconomic) on student achievement. At the international level, the case of Chile is
interesting as it has a nationwide vouchergpaonme encouraging private provision of
education and promotingapental school choice. As several countries have started to
implement policies to increase school choice (OECD 2017) or extending voucher schemes in
recent decades, the case of Chile can hklegul light on the strengths and limitations of this
approach. Meeover, this study also adds to knowledge about the effects of socioeconomic
composition on student achievement, particularly estimating those effects in a highly

segmented setting and obsagvimpacts in the long run.
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This introductory chapter providesdescription of the marketriven educational system
prevailing in Chile and summarises the mai
socioeconomic composition in this scenario. The fiast pf this chapter details the evolution

of the educational syst, describing its main features and underlining both the changes in
education provision since 1981 and the persisting inequality in student achievement across
social groups. The second seod based on the existing literatdresummarises the main
argumentsbout the causes of socioeconomic segregation and how some specific features may
contribute to wide gaps of attainment between social groups. The third section summarises the
main policiesiinplemented during the last decade that have the potential teereeigregation.

Finally, the four empirical works to assess socioeconomic segregation and school composition

are presented.

1.2 The Chilean education system: From statdased provision to schob
competition

Unlike the majority of educational systems, Chiles adopted a nationwide school choice
framework for providing education. As part of the privatisation reform implemented during
the dictatorship, several ar@ataditionally served by the &ied were opened up to the
participation of private stakeholdets.1981, the education reform transferred the traditional
public schoold8 owned by the state and managed through the Ministry of Edudation
decentralised local authorities (municipalitie9)his change was accompanied by the
promotion of private particigen in the provision of education (from psehool to higher
education). Before 1981, the participation of private education providers did exist in Chile,
but it was mostly confined to relus institutions serving disadvantaged communities that
were suported by the state. As a substantive part of the reform, a voucher system was put
into place to fund demand for education. The scheme was aimed to promote increases in
education quality thnagh competition between schools to capture the enrolment (and the
associated vouchers). In theoretical terms, parents would have their children leave schools if
unsatisfied with their performance, moving them to other institutions that better fulfil their
expectations and demands. To accomplish this goal, privatauiiosti were allowed to
participate as owners and managers of new educational institutions incentivised through
allowing profitmaking. The expenditure in educaoantil that time allocatecbtschools as

a subsidy for the provision of educatibmas subsegently allocated according to the
enrolment (and attendance) and followed the students when they moved from one school to
another. For schools, this change implied that funding was no loixgel, but variable
according to their capacity to capture enraltn®arents could exercise their right to choose

a school without geographical limitations, privileging those that best fit their demands as

13



consumers. The policy was expected to benefitwhele system, as all schools would be
subject to the competitiveressure. Parents would leave iquality schools, which would

eventually have to close due to low enrolment.

The implementation of the marketiented reform resulted in significant chandesthe
pattern of enrolment across school types. Thesutrsidied private sectér traditionally
serving students from wealthy famil@&esemained stable (capturing around 8% of the pupils
since 1981). This sector wasind continues to Befully -funded by panets and operates with
greater autonomy compared with the othgrety of schools. The private subsidised sector
grew significantly after the reform. The number of schools expanded rapidly and enrolment
increased from 15% of the total in 1981 to 54% in 2044 there were fewer legal and
administrative constraints to ellish subsidisegbrivate schools, many of them were founded

in newly-gentrified areas and became the common option for new residents in those areas.
The expansion of the privageibsidised s#or came at the expense of municipal schools.
Figure 11 summarses the changes in enrolment since the reform was implemented. Not only
has the privatsubsidised sector become the primary education provider, but it has also
captured more than half of &dtenrolment since 2010.

Figure 1.1. Trends in Enrolment by Type of School (1982017)

o
S

Municipal - Private Subsidised - Non-subsidised Private

Percentage
20 30 0 60 70 80 90
1 1 1 1 1 1

10

1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
2011
2013
2015
2017

The National Constitution established in 1980 stipulated that basic education was mandatory
in Chile. In practice that implied eight years of schooling. The provision of education was

organised intdhree main stages. Primary education (from 1st to 8tthedraecondary level
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(from 9th to 12th grade) and higher education (which included vocational, professional, and
university levels). Under the 1980 Constitution, the state was responsible for pgovidi
education at the primary level and relied to a sigaiit degree on private providers for the
secondary stage (which was subdivided into vocational and academic tracks in the last two
years). However, municipalities were free to open new secondarglsamal also received

funding under the voucher scheme tite students enrolled at this level.

The markedriven educational system operated from 1981 without any specific features to
measure the schoolsd perfor mancthe qualky afhough
education were implemented during thetfidecade after the reform, the results were not
disclosed to the public. In 1992, the Ministry of Education started to administer the SIMCE
test (6System for Meas urshareg the resalts @th the pullicy of E
In 1998 improvementwere introduced to the assessment system and the test (Mathematics,
Language, Soci al Science, and Basic Science)
(1I'RT) . The school s6 I|ckisftaken areualty én 4ih mgradS€ bBNICE (W
biannually in 8trand 10th grade) has been used as information for parents in the school choice
process.

The democratic governments did not make any substantial changes to the school choice
framework of the educati@al system. On the contrary, most of the new policieptadao the

logic and operation of the prevailing system. One of the key features in this period was the
use of cepayment as a way to increase total expenditure in education. Prilailised

schals were authorised to use fees at both primary and dagplevel, while public schools

were authorised to do so only at the secondary level and when a majority of the parents agreed
with this measure. Education in schools usingagment was funded toth parents and the
government under a scheme that cdesed discounts on the regular voucher regarding the
amount of the fees paid by the families. By design, the policy assumed that students in schools
with co-payment would have higher expenditure olu@tion compared to those in public

schools or privatasubsidised schools without fees (as the discounts in the regular voucher

1 SIMCE is applied in all municipal, private subsidisadd nonsubsidised private schools. The main
subjectsassessedre Mathematics and Language. However, the number of subjgstssethave
significantly increased over time (including Social Science, Basic Science, EnghstPhysical
Education, among others). The grades in which the test are taken have alsedic&ase its
implementation, the periodicity of the application has changestaktimes. This chapter uses SIMCE
information for all years when the test was admérisd

Since 2015, the results of the test are used to gfatbsfschools into categes according to their
performance. Schools that do not show sufficient progress time may be shutown. To facilitate
the comparison between years and subjects, the scores on the test are adjusted to a scaamith a
250 and a standard deviatioh50in reference to the first application (1999 for 4th grade and 2001 for
10th grade)
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were smaller than the funds provided by the parents). As a result of this policy, in 2014 (before
policies restricting cgaymeat were implemented) almost half of the subsidigedate
schools were charging fees to families.

Following the implementation of the 1981 reform, the rates of participation in education saw
significant growth. Primary education expanded significanttiénperiod from 1970 to 1985.
Since then, the rate of ngarticipatio® meaning the percentage of students of age to attend
school and who are also enrolletias remained stable and at close to 90% at the primary
leveP. If total enrolment is consider&dadding the students that are enrolled in a grade other
thanthat expected for their agethe rate of education at the primary level is even higher
(reaching almost full enrolment). Since 1990 -pcdool and secondary education have
experienced remarkable grtwHowever, the rates of participation are still muakdothan

at the primary level. In the case of the-pohool level, enrolment increased from 15.9% to
51.2% in 2017, while enrolment at the secondary level rose from 60.3% to 73.4% in the same
period Part of this expansion was explained by new regulatimattsestablished 12 years of
compulsory education in 2003, including eight years of primary (or basic) education and four
years of secondary education. Although a significant expansion took pléice @hilean
system, there are still significant differss between social groups. Figdr@ summarises

the net participation rate at the mehool, primary, and secondary levels for
socioeconomically disadvantaged (quintile 1) and wealthy studentstilgb). Although

gaps between social groups have naedvever the years, the only level at which the

participation of both groups is similar is primary education.

The accomplishments regarding participation in education have been not accompanied by
similar achievements in students' performance. Accordingeteral international reports
(TIMMS, PISA, TERCE), Chile presents some of the highest performance levels among Latin
American countries, but they are still far below most developed economies (thb OEC
average). Although international assessments suggew® slow but constant increases in
performance (particularly in Language) from 2000 to 2009, in regegts that trend has
become more blurred. Results in national examinations suggest a similae.pictprimary
education (tested in fourth grade), anréase equivalent to .28 of a standard deviation was

observed in Language from 2005 to 2017.

2 Data from thenational survey for the socioeconomic characterisation of the population, conducted by
the Ministry of Social Development. The ages of referencedtmulating the net rate of participation

are 05 years old for preschool, 613 years old for the primary leyednd 1417 years old for the
secondary level.
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Figure 1.2. Net Participation in Education by Level and Socioeconomic Statu
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Similarly, in Mathematics, an increase of .2ff a standard deviatiomas seen in the period.

At the secondary level (tested in 10th grade) the progress (from 2001 to 2017) is only
observable in Maths (.38 a standard deviatidibut is inexistent il.anguage. However, the
results vary significantlyby socioeonomic group. SIMCE provides information on the
students, grouping them into five categories. Figu8eshows how inequalities between social
groups have been shrinking in fourth grade (both athd and Language). At the secondary
level, the gap between the rich and the poor students has narrowed in Language, but is mainly
explained by the decrease in therformance of the wealthy students. In Mathematics, the
differences between better off amaderprivileged students have remained remarkably similar
over time and vary between one and two standard deviations in the test. These differences
hold over timeand translate into inequalities in access to higher education (and the subsequent
differencedn incomes).

The positive effects of the school choice reform are not clear to researchers. Several studies
have been conducted during recent decades to determine the impact of the 1981 reform on
school performance. However, the results show dissimilacts. While agroup of studies
claimed that school competition does not produce significant effects (McEwan & Carnoy,
2000; Hsieh & Urquiola, 2006) other show positive impacts, albeit of a small magnitude
(Contreras & Matas, 2002; Auguste & Valenzuel2004; Lara, Miala, & Repetto, 2009;
Gallego & Hernando, 2®) Gallego, 2013; Chumacero, Mardones, & Paredes, 2016).
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Figure13. SI MCE Scores by School sdé Socioec
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1.3 School choice reform, socioeconomic segregatiand educational
inequalities

Evaluation of the effects of the school choice reform in Chile has not been limited solely to
academic results, but also the socioeconomic distribution of the students. With nuances,
research tends to confirm that the schtlice scheme implemented in Chile has contributed

to socioeconomic segregation of the students. However, studies diverge on the factors causing
the segregation. Two dimensions may affect the school composition in a ‘oaeketd
system. On the demand sjgarents may cluster their children with pupils from families with
similar interests, expectations, and beliefs. As those aspects may be closely related to their
social background, parental preferences may be a driver of socioeconomic (and academic)
segegaton. Some authors have also suggested that parents actively avoid sharing with
families from other cultural and social backgrounds (Canales, Bellei, & Orellana, 2016). On
the supply side, institutional features may affect the schools' compositibe. thitean case,

the use of cgpayment, the presence of student selection, and the design of the voucher may

affect the schools' composition.

Prior studies have highlighted that the socioeconomic composition of the schools is an
important factor considerdd families. Elacqu& Fabregg2004) use a survey of parents to

explore the demand side in the Santiago metropolitan area. The authors conclude that parents
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include only a few options in their set choice, making their decision based on very limited
informaton. They emphasise that while families enrolling their children in prsalsidised

schools tend to base their decision on curriculum and values, the parents in municipal schools
tend to choose based on practical reasons (e.g. distance). Elacooere&3& Buckley
(2006) <contrast the Ostated'’ to Oreveal ed’
Drawing on a survey of parents in Santiago,
and curricular characteristics' are the main fafitoichoosing a school, in practice parents
enrolling their children in privatsubsidised and nesubsidised schools are more likely to
decide based on the 6academic factor"'. I n co
more critical for lowincome families. Moreover, the authors underline that most of the
families construct heterogeneous set choices regarding academic characteristics, but very
homogenous choices regarding social composition. Other studies have confirmed these
findings and suggetta approaches to school choice differ significantly in the different social
groups. Cordova (2014) focused on lowome families in Santiago and suggested that their
options are constrained by socioeconomic factors, privileging proximity betweenrtiee ho

and school and associating the quality of the schools with the characteristics of the students
enrolled. Canales, Bell& Orellana (2016) analysed choices among midties families

and concluded that these families develop strategies to separatsellesmfrom
socioeconomically disadvantaged groups and cluster themselves-mumicipal and fee

paying schools.

The features of the supply side have also been analysed to estimate to what extent they
contribute to produce segregation. Hsfebirquiola(2003) underlined that while neeffects

are observed regarding achievement, effects on the socioeconomic segmentation of the
students were observed. The authors argue that peubtidised schools responded to
market incentives by skimming off the bestticents and that the school choice scheme
produced an exodus of midettass students from municipal schools (directly affecting the
performance of those schools). Furthermore, this study suggests that selective practices carried
out by subsidiseg@rivateschools may play a role in shaping the schools' composition (as was
suggested in previous qualitative or snsaldle studies). The role of unregulated school
admissions has also been mentioned in several other studies regarding the changes in the
educatimal systems using school choice policies. Drawing on SIMCE information provided

by parents, Contreras, Sdyeda & Bustos (2010) confirmed that selective practices are
extended in the privateubsidised sector and suggested that the selective practices may
exdain part of the achievement gap between subsigisedte and municipal schools.
Carrasco, Guéirez& Flores (2017) surveyed headteachers to describe selection procedures

in Santiago. They confirmed that selective practices are widespread acrecotie (even
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at the levels where they were formally forbidden), albeit being more prevalent in the-private
subsidised sector than in municipal schools. They also showed that selection is associated with
more homogenous academic and social school conuditie use of cgpayment has also

been discussed as a driver of greater socioeconomic segmentation of students. Although
several authors hawscussed the implications ofpayment for segregatio®éyer, 2007;

Mizala, 2007; Beyer & Eyzaguirre, 201¢here is a very limited number of studies addressing

the issue from an empirical perspective. This strand of the literature does not offer a clear
conclusion either. Valenzuela, Bell®iDe losRios (208) suggested that larger proportions

of fee-paying sisidsed schools are associated with greater segregation of the municipal
system. In an effort to disentangle causal mechanisms producing segregation, &allego
Hernando (208) concluded that the contribution of-payment to segregation does exist, but

is smdl.

Institutional features affecting the distribution of the students across schools may not be
limited solely to school admissions and the use gbayment. Several authors have claimed

that the initial design of the Chilean school choice policy pablematic due to factors
associated with the voucher itself (limiting the effects regarding quality and equity in
education). On the one hand, the amount of this subsidy remained low for a long time and
started growing gradually after the return of demaic government. Secondly, and more
importantly for the issue of school composition, the amount of the voucher was flat and did
not recognise that poor students required more resources to be educated and compensate initial

gaps produced even before prignaducation.

1.4 Recent policy changes affecting school composition

As a response to the first round of student demonstrations calling for solutions to tackle
inequalities in education, a panel of policymakers, student representatives, school owners, and
acadenicsd representing a broad spectrum of political perspectives and social sendbilities
was set up To a certain extent their recommendations inspired some of the political measures

adopted by governments in later years. However, a few years afterwdrtsfare many of

3 The Council for the Quality of EducatiofConsejo Asesor Presidencial para la Calidadlade
EducacionCAPCE)wascalled by President Bachelet (2006) and fordog®1 membrsfrom several

institutions related to the educatifield. Although the report did not reach a consermuthe specific
transformations required to address the issue okgatjon, the membeid agree on the negative

nature of a segmented systdmparticular,t hey st ated that socioeconomic
educational experiences of the most vulnerable students, depriving them of interaction with students

with higher levels of learning and the stimulus that this implies for compensatiggadlities, and
reduces the expépcmati ons of teachersbo
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the changes were implemented, the student protests returned (with greater social support) and

their demands led to new reforms.

The first major policy change in this regard
Subsidy Law EfP)Swvas introduced. This policy was inspired by a political consensus: the
system for allocating resources to schools was inadequate, as it did not recognise that students
from disadvantaged backgrounds would need more resources to be educated to order
compensate for contextudélandicaps. Moreover, as the voucher was flat, schools had
incentives to skim off talented students. Drawing on the betseleool competition scheme,

the new policy offered substantial increases in the voucher associategoaitbtudents

( phiority studenté according to the | aw) for school s \
academic results (with consequences monitored by the Ministry of Edutafibe)policy

was implemented gradually, augmenting the subsidy by 608sena g epridrity studenté

from the last levels of prechool education to sixth grade. In later years the policy was
expanded to the secondary level. SEP changed a major feature of the system as it moved from
a flat voucher to a progressive systemhere socioeconomically disadvantaged students
received a higher subsidy. The policy also establiginatth p r i studentéwere not subject

to copayment and were exempt from taking part in selection procedures. Although
participation in SEP was not mpulsory, an important proportion of schools took part in the
programme. In 2017, 91% of municipal schools and 50% of praugteidised schools were
included in the policy. As this policy is relatively new, only a few studies have assessed its
impacts. Mkala & Torche (2017) evaluated its effects on academic achievement, finding
positive impacts in both Maths and English. The authors underline that the effects are greater
in privatesubsidised schools enrolling socioeconomically disadvantaged studemeis. Th
findings confirm that the policy produces gains in achievement and equity. In 2013,
Valenzuela, Villarroel& Villalobos performed an analysis of the impact of the pélicy
including effects on socioeconomic segregdiigust a few years after its implentation,

but did not record any effects in this regard.

A second regulation enacted in the period was the General Education Law, which changed
several features of the education system. In practice, this was the first substantial modification
to the regulaon imposed by the Pinochet regime (1990) and introduced major changes to the

"architecture of the system". The new regulation established a prohibition on schools selecting

4 Although SEP didnot havethe explicit purpose of reducing socioeconomic segregaiti@ifected

some othe factors mentioned as potential causes of segregation. As it aims to redagesthetgeen

social groups, it has often analysed measures related to the topic of the system's socioeconomic
stratificationas part of the policy.
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students from first to sixth grade (in primary education). Although the nevstaibesl that
schools could not select students based on prior performance or their academic potential, at
the same time it meant that if there was oversubscription, schools would have to implement
transparent and fair systems of allocating the availabts, slithough this was an apparent
contradiction of the rules, simultaneously forbidding and regulating selection (Godoy, Salazar,
& Trevifo, 2014). Moreover, studies have reported that student selection was still used after
the law was put into effect, iypng that the law was unable to eradicate selective practices
from Chilean schools (Carrasco, Flores, & Gutiérrez; 2017). There are no records regarding
the effects of the new regulations on the prevalence of selective practices or school

composition.

Although the new set of policies did have components to address inequalities, many of the
features of the system remained unaltered. After the new and extensive demonstrations in
2011, another reform was announced. The main components included cegttiadisiohool
admission process. Although parental preferences are expressed during the application, in
oversubscribed schooludents are allocated using a random component. Moreover, co
payment was eliminated and the funds provided by the parents veehadigrreplaced by
increases in the amount of the voucher. Finally, proéiking was abolished and alliblicly

fundedschools became neprofit institutions.

Despite the intensity of the debate regarding segregation in Chile, one important topic has
bea nalected in the literature. The measures aimededticing segregation are mainly
founded on the notion that segregated schools amplify or at least replicate the inequalities
associated with the students' socioeconomic backgrounds. Moreover, it isedxpat a
greater social mix would benefit poorer students that are exposed to students from families
with greater cultural capital. However, very little literature exists in Chile to supmort
rejecd this expectation. Only two pieces of work have attemjo address this issue, and
neither of them have observed any effects after secondary education (these works will be

discussed in two of the following chapters).

1.5 Trends of socioeconomic segregation and peer effects

Notwithstanding the gap inthe kntelge about school s6 socioecono
effects, Chile has put several policies into practice aimed at reducing segregation or affecting
factors related to school compositidrhis work seeks to address a deficit of knowledge in

two areas. ffst, it observes the evolution of socioeconomic segregation over time, both

internationally and nationally (in an intensive period in terms of policies intended to reduce
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inequalities). Second, it analyses how the schools' composition (based on theosumaz

and academic background of the students) affects student outcomes in the short and long term.

Besides the introduction, this work is organised in five sections. The second éhagpter
authored with Prof. John Jerrim and Dr. Rodrigo Td@regplores itends of socioeconomic
segregation for 8OECD countries from 2000 to 2015. Previous research has demonstrated
how betweerschool segregation varies significantly across countries, with high levels of
segregation occurring i nckcobe ncthriald rEur o pnetaon dnia
and much lower levels in Scandinavia. This paper contributes to this literature by showing
whether industrialisedountries have made any progress in reducing levels of besgbenl
segregation over time. Using six vesvof data on the Programme for Inmi@ional Student
Assessment (PISA), this work illustrates how the segregation of rich and poor pupils has
remained broadly unchanged across OECD countries. This is despite major economic and
political events occurringuting this period, along with the naduction of numerous policy
initiatives designed to reduce socioeconomic gaperefore, the conclusions indicdtet
structural factors are likely to be the main drivers of betwssdool segregation (e.g.
neighbouhood segregation or lorgjanding scbol admission policies) and that education
policymakers may need to be much more radical if they are to foster greater levels of

integration between the rich and the poor.

The second chapter continues to analyse gatjipm trends, but instead focusing the
marketdriven Chilean educational system. This study analyses trends of socioeconomic
segregation (1999016), observing a period with an absence of policies aimed at reducing
segregation (1992008) and a latertage when policies with the potentit affect the
socioeconomic composition of schools were implemented ¢20@8). Usingt he o6 Squar e
Root I ndexd, the dissimilar distribution of
of provider, the use ofo-payment, and the schools' seleityi status at both primary and
secondary level. The results suggest that segregation increased from 1999 to 2010 and has
remained stable (and extremely high) since then. Segregation appears to be associated with
certan key features of the Chilean eduoatil system, such as the selectivity status of schools

or the use of cpayment. Further analysis linking local information with PISA databases
suggests that previous estimates of segregation in Chile may be undemgtih@level of

segregation of sonmeocial groups, particularly at the secondary level.

The third chapter focuses on observing the influence of the schools' socioeconomic
composition on studentsd® academi c o pthhisc o mes.

study investigates the impact of the socioeconomic status (SES) of primary seksulates
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on studentsd achievement at secondary school
relate to types of school s aooddstudiels ghissvorkudent s
explicitly attempts to control the neandom allocation of studenits schools, accounts for

prior achievement, and uses composite measures to express the characteristics of the SES. The
result® based on estimates of school fixedeef® suggest a small positive impact
associated with increases in the level of the mea® &HBhe classmates in both Maths and
Language. Greater SES heterogeneity leads to virtually no gains in scores. The magnitude of

the impact varies across subjeats according to the students' SES.

Although significant efforts have been made to reveal thi mpact of peer so
characteristics on educational outcomes, the-teng effects of early classmates remain
unknown. Drawing on rich datasets from Chiles fourth chapter assesses to what extent the
average academic ability and the academierbgeneity of primary school classmates affect

the later educational paths of students (after thegeasindary level). The data features not

only allow reliable igntification of the peer group during primary school (fourth grade), but
also resolve isssederived from the nerandom allocation of students across schools (in a
context of a nationwide school choice scheme and where early student selection practices ar
allowed). The results show that increases in the average performance of peers have a
negdived althoughsmalb effect on higher education entrance exams, which is especially
marked inMathematics. The data suggest that impacts associated with greatemiacade
heterogeneity are virtually neaxistent. The academic characteristics of classmat$ ax
somewhagreater negative influence on leaehieving students Languagelmplications for

the equity and efficiency of the Chilean school system are alsasdisd. Finally, the fifth
chapter presents conclusions and policy recommendations baghd findings from the

empirical chapters.
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Chapter 2

School Segregation Across the World: Has Any Progress
Been Made in Reducing the Separation of the Richrom
the Poor?
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2.1 Introduction

The uneven distribution of students from different social classes across schools is a matter of
concen to educational policymakers across the world. Although the extent and mechanisms
by which school composition effectése displayeds amatter of dispw, there is a general
agreement that composition matters and shapes educational outcomes (Truppndees)
previous research has suggested that having a higher proportion of students from advantaged
backgrounds as oneb6s m@eaage of educaonaboutpomesi(Man ve e
Ewijk & Sleegers, 2010). Moreover, student performancange stongly related to
socioeconomic status than to other compositional characteristics such as gender, immigrant
condition, or race (Rumberger & Palardy, 2Pp@onsequently, schooling systems which tend

to cluster students of low socioeconomic status togetbeld be increasing educational
inequality and reducing social mobility over time (Levacic & Woods, 2002). The effects of
social segregation between solwis not limited, however, to student achievement alone;
previous research has also found that grelatvels of betweeachool segregation also have

an effect on school attendance, grade retention, and behaviour (Palardy, 2013; Palardy,
Rumberger, & Buer, 2015). The extent of betwesnhool segregation in an educatgystem
thereforematters, with sme believing that encouraging greater mixing of young people from
different social backgrounds is key to reducing educational inequalities. Indeedchotaess

have even argued that socioeconomically segregated schools fail to prepare students for facing
diversity (Massey & Figher, 2006) and may even be a threat to social cohesion (Gorard, 2009;
Mickelson & Nkomo, 2012).

Yet despitethe significant academic and policy interest that has been shown in school
segregation, relatively little work has intiggited how betweeachool segregation compares
acrosountries and whether this crasational picture has changed over tifis is in spite

of comparative benchmarks (be they historical levels of segregation within a country or
relative standings comaped to other countries) being critical to interpreting the redults.
other words, the only wayo really judge whether segragt i on i s o6t oo highdo
comparisons eithefa) across countries and/or (b) over time. Important exceptions include
Gorard& Smith (2004), who use PISA 2000 to estimate segregation levels in 15 European
Union (EU) countries. They concluded that sggten based on parental occupation was
greatest in Greece and Portugal and lowest in Luxembourg, Sweden, and Ireland. Likewise,
Jenkins, Micklewright& Schnepf (2008) also used PISA data (from 2000 and 2003) to
compare school segregation levels in Endlatith 26 other industrialised countries. England
was found to have average levels of segregation, with Austria, Belgium, Gerarah

Hungary being higisegregation countries, while Scandinavia had comparativeelesis
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of betweerschool segregation. &fe recently, Chmielewsl& Savage (2015) analysed the
segregation of the United States (US) and Latin American countries. édtiemates, based

upon PISA 2012, found that Latin American countries were more segregated than the OECD
average and the UniteStates.This is consistent with the results of Murill& Martinez
Garrido(2017), who found that Latin American countries exttilighlevels of segregatién

and is perhaps the most socialygregated region anywhere in the world.

This paper aims to coiibute in several ways to this small but growing literature on how
betweerschool segregation compares across the weilst, mther thariocusing oronly one

regi on o educationgystemiit inolddes all OECD countriesThis provides a more
compehensive set of benchmarks against which to compachcountry. Second, some
previous papersavefocused uposegregation us a single threshofidtypically the median

value in a socioeconomic status index (e.g. Jenkins, Micklewright, & Schnepf, 2008).
However, such an approach potentially misses out important and interesting differences, such
as segregation between the poofestrichest) students and the rest of the population, and
may thereforgive only a partial insight into the level of segrega@eross educati®ystems.

In contrastthis paperprovides a range of results for each country using different thresholds

to eparate students into different groups. Third, the two previous-cadissmal studies on

school segregation using PISA baseglrthstimates on the parental occupation of the students
(Gorard & Smith, 2004Jenkins, Micklewright, & Schnepf, 2008). There aome limitations

with this measure, since it is based upon parental occupational status alone andusaginly
continuous. h contrastthis work relies upothe PISA Economic, Social, and Cultural Status
index, which is a more comprehensive measuresdf udent s 0 socioecono
encompassing maternal and paternal education, maternal and paternal occupation, and

household pssessions (a commonly used proxy for household wealth).

Finally, a significant limitation of the existing literature is thasicrosssectional and has not
considered whether countries have made any progress in reducing bstiveehsegregation

overtime. With six cycles and 15 years of PISA data now available, this represents the first
study to consider this issuBhisis important as the world has changed in many ways over the

last decade and a half, including undergoing a major worldwide recemsd significant

changes to the distribution of income. Moreover, many countries have introduced educational
policies attemptig to widen school choice for parents, while also striving to increase
competition between schools. At the same time, a lot bfypattention has focused upon
O6narrowing the gapd between the richest and

segegation of students from different social classes into different schools.
With the above in mind, thigaper thereforattemps$ to answetwo research questions:
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Research Question 1. How does betwsemol segregation compare across OECD

countries? Do articular countries stand out as more highly segregated than others?

Research Question 2. How has betwselmool segregation chged across the OECD
between 2000 and 20157 Which countries have made progress in reducing segregation, and

which have regress@d

The paper now proceeds as follows: Section 2 describes common measures offetaeken
segregation, while section 3 descelibe PISA data. The results follow in section 4, with

conclusions and directions for future research in section 5.

2.2 Measures @ Segregation

A variety of indices have been developed to measure the segregation of individuals across
different groups. These indices diffarterms otheir statistical properties (Massey & Denton,

1988; Allen & Vignoles, 2007), as well as whetheryttstempt to masure segregation

between just two or multiple groups (Reardon & Firebaugh, 2002). For instance, Massey

Denton (1988) classified indices of residential segregation according to five different
dimensions: evenness, exposure, concentratentralsation, and clustering In the school
segregatiorliteratureemeasur es wusually incorporate fAeven
refers to differences in the distribution of two social groups among schools in a country. A
school system is even ifdtallocation oktudents to schools matches their overall proportion

at a national level. A school system is uneven if the proportion of students within one or both

groups at schools greatly differs from their national proportion.

Exposure refers to theedree of poteidl contact, or the possibility of interaction, between
two different groups within schools in a country. The probability of interaction between
groupsis givenby the proportion of individuals per school who are part of each group. A very
segregated schbshows low exposure, as there are very few students from other groups than
the majority group. Examples of indicators measuring exposure are the interaction index or

the isolation index.

The most frequently used indices of segregation ut&iibn are th®issimilarity Index (D),
usually called the Duncan Index (Dunc&rbuncan, 1955), and the Square Root Index (H),

or Hutchens Index (Hutchens, 200These two indicewill be used in thigpaper. Both are

5 Concentration, cerdtization and clustering are measures of geographical segregation which take
into account the spatial dimension.
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measures of evenness, as they asgesther the ditribution of students in two defined groups

within a school differs or not from the overall proportions in the population.

The Dissimilarity Index is a measure which aims to reflect the different distribution of two
groups (e.g. students difigh and low ecioeconomicstatus) among specific units (e.g.
schools). Formally, anth order tomeasure school segregation among groups A and B in
country c, the Bindex is defined as follows:

) @
c :

0]

O:l I8!

P O

In reference tdhis paper, A and Bepresent the total number of students in country ¢ who
belong to groups A and B, respectively. The total number of schools in country c is S, and the
number of pupils irschooli for group A and B aréd and® respectively. The index ranges
from zero to one. A value of zero indicates that the proportion of both groups in every school
is equal to the proportions found in the population (i.e. there is no seégmgght contrast, a

value of one indicates thatdre is complete segregation of pupils, such that all schools only
have one group aftudents represented. The dissimilarity indeasuresnay be interpreted

as the proportion of students froma minority group that would have to change schoéol
without repl@emend in order for each school to have the same percentage of that group as

is found in the national populatitn

The Square Root (H) index also aims to reflect the distribofibmo groups of student&ross
schools. The main advantage of H over theénBex is that it is possible to decompose
segregation into different parts (e.g. into segregation that occurs within state schools to
segregation that occurs within private schodlsjng the same notaiti as for the dissimilarity

index abovethe squareoot indexis definedas:

G O

For each schooli) a measureof how far students from group B are from the average
proportion of students in group & estimatedIf the proportion of students in group B is

exactly the same abke proportion of students in GroupiA each school, then there is no

As one of the properties of the index is the O0sy
will produce exactly the same valué segregation regardless of how the groups are labelled. For
detailed discussion ahbbthe desirable properties for a segregation index see Hutchens (2004).
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segregation and the index takes the value z@rothe other hand, when the proportion of

Group B students is zero, there is complete segregation, meaning thesitidexequal to 1.

When estimating segregation between two groups, the dissimilarity index has several
attractive features. It is straightforward to compute, can be interpreted by a wide audience, and
has the important properties of composition and sogliance when mearing segregation
between two groupsHowever, one of its main weaknesses is that it does not comply with the
so-called principle of exchanges (see Reardon & Firebaugh, 2002). That is, the D index does
not remain constant after a fokenumber of studensxchange places between two schools
which are over or underrepresented ircatain groug. It also does not allow for the
decomposition of segregation between and within schools.

On the contrary, one of the main advantages of timelek is its propeyt of decomposability,

which allows segregation to be decomposed by subcategories. For instance, total segregation
canbe decomposebetween and within schools, or between private @udic schools. In
practice, however, it produces yesimilar estimateso the Dindex,as it shallbeillustrated

in this papersee Appendix B). Consequently, the analyses throughout this paper focus on
results using the dissimilarity index (D) due to its desirable interpretation and previous use
througlout a wide literatuer spanning the social sciendgsg. Jargowsky, 1996Burgess
Wilson & Lupton, 2005;Gorard 2002 Nevertheless, in AppendBA the alternative results

using the Hutchens indexe reportedillustrating that this does not have an impact upon the

substarive conclusiongresented in this work

2.3 Data

This workuses data from six waves of the Programme for International Student Assessment
(PISA), covering the years 2000 to 2015. Most current OECD members have participated in
every round, though a handfutdpan their participation later than 280CGonsequently, this

paper considers how betwesthool segregation compares over this/éar period for most

7 Composition invariance refers to the fact that a measure of segregation does not changritgall in
change their scale simultaneously (for instaritdhey areweighted for a spmfic factor). Scale
invariance on the other handneans that the index will not be affected by the size of the groups under
analysis as soon as they are representative.

8 For instanceif n people from group A are transferred from school x to schpahgt another group

of n people from group B are transferred from school y to schaélérthe final index remainsonstant

if school x or y are under @verrepresented by a certain group.

9 The following 34 OECD countries are included in the analysistralia, Austria, Belgium, Canada,
Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Israel, ItalyJapan, South Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway,
Poland, Portugal, Slovak Relplic, Slovenia, Spain, Sweden, Switzerland, Turkey, United Kingdom
and United States. For the United Kingdom, estimates are presented separatelyafiod Exgithern
Ireland, Scotland and Wales.
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of the 36 OECD member states. Hralysis focuses upon the OECD nations only as (&) non
OECD members ha tended to enter PISA paad06, and hence have limited daiailable

to consider trends over time and (b) some suffer from the problem of having a significant
number of 18yearolds who are no longer enrolled in school (Spaull 2017).

The PISA target gpulation are 1fearold students who are in school, irregjpeeof school

type and gradé A two- or threestage sampling procedure is used in each country in order to
draw a nationally representative sample. Specifically, a random sample of schiirsls is
drawn as the primary sampling unit (with probabilitygwdional to size) and then at least 30
pupils are then randomly selected within each school. To be included in the PISA study, the
OECD demands each country achieve a high response rate @fbpeecent for pupils and
above 85 percent for schools), withost countries able to meet these criteria. Response
weights have been calculated by the OECD to correct foeranmhom nofresponse, and these

are applied throughouihe analyses. Although thetal number of participating students and
schools varies acss countries, in each nation at least 150 schools and 2,069 students take
part.

To estimate betweeschool segregation within each courttmg PISA Economic, Social, and

Cultural Status (ESCShdexwasused Thi s ¢ o mb i mepastedsnfonmdbaont s 6 s e |
parental occupation, parental education, and household possestd a continuous index

via a principal components analydidVith the release of PISA 2015, the OECD has created

a reschked version of the ESCS index to ensure it is comparable saatbyears (this is

available fromhttp://www.oecd.org/pisa/data/2015databgée/

2.3.1 Measuring segregation in schools

The analysis bean by dividing the population into two groups and then estimating the
Dissimilarity index detailed in equation (1)

10 More specifically, PISA covers a set of skills, knowledgnd competences defined by OECD as
relevant for personal, socjahnd economic welbeing, in four domains: Mathematicaliteracy,

Reading Literacy, Scientifititeracy, and Problem Solving Skills. For more information see, for
example, OECD (2004).

11 Although the ESCS is coded for the great majasftgtudents, a praption of pupils still do not

answer the student questionnaire or show incomplete answers. In this case and in case one item was
missing, multiple imputation techniques were used to campie missing information. In case two or

more items were missinte ESCS index was defined as missing. In general, the response rates to the
studentsd questionnaire are very high.

12 As the ESCS index is based on information provided by the studegasdireg their parents'
occupation and education, concerns about measurement error arise. These concerns are threefold. First,
in general students may inaccurately report the parentglatbastics. Second, specific social groups

may provide less preciseformation. Third, the quality of the reports may vary across contexts (e.g.
countries). All of these factors may lead to ev@runderestimation of the role of the SES. However,

the @nclusions from recent reports suggest that the impact on the coivpanslysis of countries

over time is likely to be minimal (Jerrim & Micklewright 2012).
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and Al owd socioeconomic status waredhtdthe each
proorti on of students of high and | ow soci oe:
Given that th&eSCS index is continuous, any particular-efitpoint could be used to divide

pupils into high and low socioeconomic groups. For instameeyious interational

comparative research has chosen the national median of the ESCS indéslfvafipupils
defined as fAhigh SESO6 and half the popul atio

However, given that the decision on where to set thioffytoint is arbitrary,a series of
reaults using multiple different valuas presentedSpecifically,eachcountryis dividedinto

high and low SES groups defined using each national ESCS decile. For instance, to estimate
how segregated the poorest 20 percent are from thenieg&0 percentthe population in

each countryis dividedinto two groups based upon the™BSCS percentileLater, the
formula for the Duncan index given in equation (1) is applied, using the PISA Balanced
RepeatedReplication (BRR) weights to calcuathe approprig standard errof.his process

is then repeated using a different decile of the ESCS index aso# point (e.g.separating

the bottom 30 percent of the national population according to the ESCS index from the
remaining 70 percent). Thias been dorfer each OECD country and each round of PISA.
For selected countries with interesting findings, graphs illustrating the full set of results are

presentedOtherwisethis papefocussupon:

1 Segregation of the bottom ESCS quintile fromrmaining 80 paxent P20 cutoff
point)

1 Segregation at the ESCS median (P56o¢upoint)

1 Segregation of the top ESCS quintile from the bottom 80 percent (P8 patint)

2.4 Results

2.4.1 Comparisons of segregation across countries

Before considering trends over tinge omparisonis presented ofiow thebetweerschool
segregatioms displayedacross countrie§.o maximise the sample size for this crossintry
comparison, data from all six PISA rounds were pooled togefthese reglts are presented
in Figure2.1, usinghe median value of the ESCS index as thedfiytoint. Alternative results
using P20 and P80 are provided in Appena2D, with the crossational picture not
differing substantially regardless of which @it point is used (indeed, the correlation
between results is typically abov®0 using the various different threshold valudd)e

horizontal red line in Figur.l illustrates the OECD average.
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Figure 2.1. Estimates ofSchool Segregation Across OECD Countriés
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The average value of thedhdex across OECD countries.88.There are 12 countries where
betweenschool segregation is significantly below this value (Norway, Finland, Wales,
Scotland, Iceland, Sweden, Denmark, Ireland, Estonia, Canada, New Zealand, and
Switzerland), while 13 other countries have a@nbDex above tis value (Austria, Spain,
Australia, Slovakia, Germany, Slovenia, Belgium, Japan, Italy, France, Hungary, Mexico, and
Chile).In terms ofgenerapatternsthese results are similar to those of JesikMicklewright

& Schnepf (2008) in highlighting how Sadinavia has comparatively low levels of between
school segregation, while central and Easte
secondary school systems are amongst the most segregateeardtve results are different

for Japan and Australia,hich present somewhat higher levels of segregation. This difference
may be due to the different measurement of socioeconomic status that is used in this work (the

PISA ESCS index rather than the ISBeasure of occupational prestige).

Data suggest thathere are important differences in the value of the segregation index

depending on the threshold used to define the socioeconomic drégpee 2.2} For the

BFigures refer to the value of the D i nohamc when d
groups based upon the national median of the ESCS ifitiextin line running through the centre of

each bar refers to the estimated 95 percent confidence interval. Final student and beafzeated

replication weights have been applied.

14 D-index values along the-axis refer to estimates whelividing studentsrit o fihi gho and 0
socioeconomic groups based upon the national median of the ESCSTihdegxaxis in the lefthand

panel presents the estimatedridex when the 2Dpercentile oflie ESCS is used to separate the most
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vast majority of countries, segregatiis higher in the extremes of the socioecenito
distribution rather than in the middle of it. Fig#2 presents the Index values using the

20th and 80th percentiles (representing poor and rich students, respectively) and comparing
them with the valug obtained using the median {5@ercentile}®. It is immediately clear that

the values of the segregation index are higher for the poorest and richest 8tinl@ftsost

all countrie® rather than when the median is used as a thresHoldever, there aralso

some differences in countries where sggtion of pupils is most intense. Hungaagd

Mexico stand out as countries where the most disadvantaged 20 percent of pupils are very
highly segregated from the remaining 80 percent. In contrast, Chile hasulpaly
pronounced segregation of the mostiseconomically advantaged students, with radical
separation from all the other social groups. Portugal and Luxembourg present similar values
of the Dindex for the middleclass and wealthy students, but difféth respect to the poorest
pupils, where th segregation index is lower. Finally, in some countries, such as England,
Belgium, Japan, and Korea, there is less evidence of differences in the segregation index

depending on where the threshold to divideieaconomic groups is drawn.

Figure 2.2. Comparison of DIndex Values for Three Social Groups
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disadvantaged 20 percent of cindd from the remaining 80 percent. In contrast, Haig in the right

hand panel uses the Bpercentile of the ESCS index to divide the most advantaged 20 percent of
children from tle remaining 80 percent of the populatidtinal student and balanceepeated
replication weights have been applied.

15 The DIndex values presenteate an average based on the rounds of PiSavhich each country
participated.
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2.4.2 Trends for the OECD and across countries over time

Beforeanalysingthe trends of socioeconomic segregation for each couheylata pooled

across OECD countries usedo illustrate the aggregate change in scksagregation within

developed countries over time. This is dbogeveraging the segregation index for eaictine

25 countrie¥ for each round. Figur2.3 shows théECD segregation values for each decile

of socioeconomic status. No major change has occurred over time, regardless of where the
threshold to divide Orich reverdsindlgracooss@aclpupi | s
of the rounds, suggesting thsggregation in industri@#d countries has (on average) not

changed over the last decade and a half.

Figure 2.3. BetweenSchool Segregation Across OECZountries. Comparison Across
PISA Waves’

41 42 43 44 45 46 47 48
1

D-Index Values
4
| | |

34 35 36 .37 38 .39

Socioeconomic percentile

2000 ------- 2003 e 2006 — — 2009 === 2012 ———- 2015

Note: Only countries with valid information in all PISA rounds are included

Table 2.1 turns to the coungrlevel results for changes in segregation over time. Ehet,

results using the median as the-cfftpoint for defining the two socioecononace observed

16 The countries included aré\ustralia, Belgium, Canada, Czech Republenmark Germany,

Finlard, France, Greece, Hungary, Icelatréland, Italy, Korea, Luxetourg, Mexico, Netherlands

New ZealandNorway, Poland, Portugal, SpaldwedenSwitzerlandand United States.

17 Graph based on 25 OECD countries with complete and useable data thrahghBLBA 2000 to

2015 period. These OOECD averaged figur-iedex have be
values across the 25 countries in each of the six RI&As. Xaxis values refer to the threshold used

to separate pupiow® oL 0 0@l ioq eads rafarisgihdestimpase.ofthEh e vy
AfAOEGD/rer aged D index.
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Although there are somsountries with variation when comparing the first and last rounds
(e.g.Luxembourg rises from .34 tetl from 2000 to 20%, while Poland decreases from .43

to .34 in the same period), there is significant fluctuation in the scores in the intermediate
years Other countries such as Eston&lpvenia,Japan, or Turkey participad in fewer
rounds, making it even more difficult to establish whether the observed changes correspond
to a trend. Regarding the most disadvantaged students (percentile 20jntex Decreases

from 2000 to 2015 foSwitzerland (.40 to .35), Poland (.42 .35), and Iceland (.34 t®9),

while in Mexico it increases from .50 185 over the same periotlhe D-index values for the
wealthy students (percentile 80) show ttta Netherlands and Luxemboupgyesentsome
upward vaiation between 2000 and 2018% to .41 and .38 t@6, respectively) and Mexico

and Poland show downwandariations (.56 to .50 @h.51 t0.36). However, the general
message from Tabl21 is that countries have typically seen (at best) only minimal changes
in the amount of betweesthool segregation. Overall, the amount of betwssool variation

in most countries has not changedi & seems to be structurally ingrained.
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Table 2.1. Estimates of Betweefschool segregation (D) Across Countries (20eD15

Percentile 20

Percentile 50

Percentile 80

o ™ © o) N ) o ™ © o) N To) o ™ © o) N To)
Country s 8 8 8 & 9|8 8 &8 8 5 8 |/8 8 8 8 o ©°
Y Y Y Y Y Y Y Y I3 I3 I3 I3 Y Y Y I Y Y
Australia 42 39 39 38 42 45 40 38 35 37 39 41| 45 41 40 .40 43 44
Austria 43 45 41 42 39| .38 .46 .41 .38 41| 45 49 48 48 .46
Belgium 39 45 40 40 41 41 37 42 40 43 41 40| 45 44 42 48 43 42
Canada 36 38 37 38 37 36| 32 35 3 32 32 33| 38 .36 41 .37 .37 .36
Chile .52 53 51 54 51| 51 52 52 52 49| .60 .63 59 .62 .57
Czech Republic .40 41 39 38 42 43| 40 39 35 34 38 40| 45 45 40 .38 .46 .47
Gemany A3 47 46 44 44 41| 40 44 37 40 43 38| 47 51 44 47 46 43
Denmark 34 33 33 3 36 38| 30 30 30 34 34 33| 37 39 33 37 .38 .37
England 36 40 .39 .37 35 .38 .36 .38 40 43 41 42
Edonia 33 .38 41 31 .36 .35 33 37 .38
Finland 29 28 2t 27y 28 32| 28 2t 26 .28 26 .29 32 30 .29 31 .30 .32
France 40 44 45 43 44 41| 39 43 45 39 42 40| 44 46 50 47 44 44
Greece 38 43 44 42 44 40| 34 38 37 39 37 35| 42 42 42 42 42 42
Hungary 53 56 50 54 54 54| 50 49 46 46 45 46| 56 53 53 51 54 53
Iceland 34 34 3 3% 33 29| 30 32 31 30 .28 .27 35 33 34 31 .33 .32
Ireland 32 36 34 35 38 33| 31 338 33 34 33 31| 3B 38 38 .39 .37 .35
Israel A7 44 44 43| 43 39 41 35| 47 39 42 34
Italy 40 45 42 42 40 42 39 41 37 40 38 36| 45 49 42 46 44 42
Jgpan 42 46 39 39 .39 41 39 39 .36 .36 43 39 36 42 .38
Korea 39 43 38 41 37 36| 36 39 36 36 36 33| 40 43 38 .39 .37 .38
Luxembourg 36 36 35 38 41 38| .34 39 38 39 42 41| 38 .46 41 42 43 46
Mexico S50 50 60 54 56 55| 49 47 50 49 49 46| 56 50 52 52 51 .50
Netherlands 34 39 38 38 35 36| .32 37 38 34 34 35| 3 45 45 44 40 41
New Zealand 35 3 3 37 41 39 33 31 31 34 3 34| 37 33 36 .39 .40 .34
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To further illustrate this point, Figure 2.4 investigatlegyreater detail theesults for six
countries where the variation in segregation across the period seems to be Jlesgesire
Mexico, Switzerland, Iceland, Netherlands, Poland, and Luxemburg. This includes the
estimated 95 percent confidence interval for each roundilkinstsating whether one can rule

out sampling variation as a potential explanation for any appehange in betweeschool
segregation that has occurred in these countries over time. For five of the six countries under
consideration, the confidenceéntals overlap at each socioeconomic decile (the exception is
Poland, where the PISA 2000 round siaout as an outlier from the rest). Herhis strongly
suggests that sampling variation is likely to be responsible for the (small) changes in
segregatin in these countries. In other words, this provides further suppahtefoey finding

of this work thatalmost no progress has been made in reducing the segregation of rich and

poor pupils in any industrialised country since 2000, when the PISA stgdyn.be

Figure 2.4. Estimates of BetweerSchool Segregation for Selecte@ountries Between
2000 and 20158
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18 Figures on the -axis refer to the percentile used to separate students into diftgants. For
example, a value of 25 means that thénBex was calculated bad on how segregated the most
disadvantaged 25% of students are from the most advantaged 75%. Figures for 2006 and 2009 are
excluded for clarity of presentation.
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2.5 Conclusions

The extent to which social groups mix is thought to be an important factor influencing
inequality, sociatohesion, and social mobility (Gorard 2009; Leva&igvoods 2002). As

longl asting friendships and peer groups are de
the extent of betweeschool segregation is a key indicator of whether particular socigbgro

live in isolation from one another. Moreovergpious research has suggested that greater

levels of betweerschool segregation may have negative effects on a range of outcomes,
including attendance, behaviour, grade retention, and greater inequalitysit udent s & t
scoresUnderstanding the extent betweerschool segregation is therefore important for a

better assessment of social and economic inequality, including how this varies across the

industrialised world.

Previous international comparativesearch on this topic has found countries thadrate
students into different school tracks at an early age (e.g. Germany, Austria, Hungary) also tend
to be more socialkgegregated (Micklewright, Schnepf, & Jenkins 2008). The present study
has attemied to contribute new evidence to this literaturedbgsidering the extent to which
industrialised countries have made progress in reducing besgbenl segregation over the

last 15 years. Using six cycles of the PISA diu@key conclusion is that éhevel of between

school segregation has remaing&b$e within almost every OECD country. This is a striking
and perhaps surprising finding, given how much the world has changed over this period. In
particular, despite a host of schagistem reforms ocering across the world, and major
world events suchs the Great Recession of 2008, the segregation of students from different
backgrounds into different schools has hardly altered at all.

Consequently, in the latest round of PISA data (20th®) data ontinue to suggeshat the
Nordic countries are amgst the most socially integrated, whereas Chile, Mexico, and
Hungary have particularly sociatsegregated schools. In all countries, segregation of the
wealthiest and poorest 20 percent of students bthrar groups remains pronounced, though

this patten is especially marked in countries with high levels of segregation.

There are several possible explanationsHigikey findingsuggestinghat school segregation

has barely changed in any OECD courdxer time. First, many factors will have already
shged school segregation before 2000, when the PISA data became available. In other words,
one interpretation aheresults is that longerm structural factorsf a country and its school
system (e.g. lagrstanding admissions criteria used to gain entiy schools) are much more
important for betweeschool segregation than the set of policy changes and economic shocks

that have taken place over the last 15 years. Second, in many countries locatiohforatte
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parental school choice, meaning residentgregation of parents is pivotal in determining

the segregation of students into different schools. In many countries, there may have been less
effort in tackling residential segregation than the ranglatation policy and initiatives that

have been impmented. Yet it could be that tackling the residential segregation of parents
directly is critical to reducing the segregation of students in different schools, thus enhancing
educational inequality andsocial mobility. Third, many education policy refagm
implemented in several OECD countries have attempted to incentivise competition between
schools (e.g. the routine publication of sch

changes in theodoeconomic composition of the student body.

It is dso important to recognise the limitations of the present study and possible directions for
future research. First, the measure of socioeconomic status preferred in this paper is based on
information repated by students themselves, rather tmatheir paents. Although this could

mean that measurement error may have some ingpetie results, existing evidence from

the literature suggests that the impact this is likely to have tgmomparative analis of
countries over time is inclined to be minimal (Jerrim & Micklewright 2012). Secondly, as
PISA is a sample survey, the numbeisohools included imhis study for each country per

year is quite limited (typically around 150). Hence the resultsrfgrgiven yeaiare subject

to a nontrivial degree of sampling error and are surrounded by quite wide confidence
intervals. Given thidimitation, it is perhaps even more striking how highly correlated

results are between the various PISA cycles; theelation for the betweeschool
segregation results based upon PISA 2000 and 2015 is .85 for P20, .86 for P50, and .79 for
P80 (in Apendix 2F countrylevel correlations across PISA waves for all applications are
available. They are all very high, espdgidor ESCS percentiles 20 and 50). Third, due to

PI SA focusingsaboal ® h pghe gnalysia ik thiowoias een limited

to OECD countries only. Further work should consider how robust and comparable measures
of betweerschool segrgation can be estimated to include the lower and middle income
countries that now also take part in PISA. Fourth, this paper hasef@kclusively on
betweess c hool tracking and not on the use of Os
noted byChmielewski (2014), such withischool segregation is likely to be just as significant,
effectively cutting off lower socioeconomictatus pupils from their peers of higher
socioeconomic status. Further work in the spirit of Chmiele\i&i4) is requiredo better
understand how countries separate pupils betwelenols versus withiachools. Finallythe
analysis contained in this paphas been limited to a medium time horizon (15 years).
Although the world has changed dramatically over this pesigdificant structural factors of

a countryds educ at-segregatismpsrhapsnakesmuah fongarso clsaegh. o o |
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Despite tlese limitations, this paper has made an important contribution to the literature. It

has highlighted how, in many counsjehe children of the rich are still effectively segregated

from the children of the poor. Moreovérhasshownthat changes tthis situatiorshould not
beexpectedny ti me soon. Despite a | ot of rhetori
ach evement gapo, provide high quality educat
attainment of disadvantaged groups, there mamwsignificant levels of school segregation for

young people from different social backgrourBased on these findingsuch more radical

thinking will be needed in order to change this situation over the coming 15 years and if real
progress is to be madte narrowing the achievement gap between the rich and poor, as many

policymakers hope.
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Chapter 3

Fifteen Years ofSegregation in Chile:Trends in a Market-
Driven Education System
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3.1 Introduction

The extento which the socioeconomic composition of schools affects students' edugational
economic, and social outcomes has been studied extensively since the publication of the
'‘Coleman Repor({1966). Although controversial, a significant proportion of studies suggest
that the socioeconomic status (SES) of the school peers is closeld relagtudents'
achievement (Van Ewijk & Sleegers, 2010). According to this strand of the literature, school
composition affects student outcomes not only through peer interaction in the classroom, but
also has an impact on several relevant features thassociated with increases in student
attainment. Among other things, studies have explored how socicemm@omposition
affects teachers' expectations regarding students’ achievement (Brao#t& Archambault

2014), the teachers' efficacy (Belfgielen, De Fraine& Verschueren2015), students'
educational aspirationd(priez Monseur Van Campenhoud& Lafontaing 2012), and
various behavioural and social outcomes (Nei@eWaldfogel, 2008). More recent studies
have suggested that the effedtthe school's socioeconomic composition may persist to later
stages, affecting college enrolment ratessigtence in higher education, and graduation rates
(Bifulco, Fletcher, & Ross, 2011; Carrell, Hoekstra, & Kuka,&01

Concerns about school compamh are particularly relevant in educational systems that
introduce O0school ¢ hawdertuaté thepseparation of social graaipst h ey
(Ladd & Fiske, 2001; McEwan, Urquiola, & Vegas, 2008; Soderstrom & Uusitalo, 2010;
Frankenberg, Siegélawley, & Wang, 2011). Several factors in the context of school choice
policies may af fo®mwmmic strictere and dcowirbltestd® exaxaerbating the
segmentation of the studenftst, parents from disadvantaged backgrounds may benefit less

from school choice because they are-rmbaeedtdodke
factors rather thaiie quality of the school. Moreover, leimcome families experience greater
limitations when choosing schools outside their area of residence omgndei a
neighbourhood with an offer of better quality schools (OECD, 2014). Second, the families of
studens with higher motivation and ability may pursue enrolment ingjigdlity schools so

they can join other children with similar socioeconomic andemizicharacteristics, causing
stratification of the educational systems (Bifulco &dda 2007). Third, pargs from
disadvantaged backgrounds tend to manage or understand less information about the quality

of the schools and have a more limited set ch@igest Penndl & Noden, 19B; Allen,

Burgess, & MacKenna; 2014). Finally, not only families but schools aniag this process

of segregation too. If regulations on the operation of private schools are not strong enough,

schools may have incentives to &ditth selection procedures to admit only students with the
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highest academic ability (West, Ingram, & Hj#D06) or which belong to specific social
groups (e.g. religious).

Chile has emerged as an iconic case in the implementation of school choice pdiai¢he
reform started in 1981. Not only does Chile have some of the greatest levels of private
education provision among the OECD countries, it also allowed schootspmfitdriven

for almost 30 years. Moreove®3% of students are enrolled in sokts operating under a
nationalwide voucher scheme (20%7For several years little effort was made to address the
uneven distribution of students across school sectorbetmeen schools. Only in 2008 did

a new cycle of policies start to tackle the essif segregation addwithout altering the main
features of the educational systerattempt to balance the composition of the student's
socioeconomic status (SES)dohools. wever, some of these policies have been criticised
for not being strong enough produce the expected changes (Carrasco, Gutiérrez, & Flores,
2017; Valenzuela & Montecino, 2017). A new milestone was seen in 2015 with new and more
radical regulations spé#ically oriented towards tackling the issue of segregation.

This article focuse®n presenting trends of socioeconomic segregation in an educational
system using parental choice as a driver for educational quality, considering two stages in the
developmat of policies addressing the socioeconomic composition of the schools. Irsthe fir
period (19992007), the composition of the schools was mainly driven by the school choice
scheme and complemented by specific featurepdyment, student selection). Kelevant
policies were established during those years to influence the alloohstrdents in schools.

In the second phase (202816), several measures were introduced to address quality and
equity in education. Given their designs, the new policiestha potential to affeét either
directly or indirectl the schools' socioeconomiomposition. During these years specific
policies and programmes were put in place in an effort to reduce the prevalenpapfamnt,
student sel ect hewoucheraystem.t o 6perfectd t

This work advances on previous research in several aspects. tFi, it uses the O
I ndexé6 (H) to estimate the segregation of th
index has rarely been used to assess segregatiba Chilean context. In particular, the H

index allows the decomposition of thatal segregation of the system by several weighted
measures of segregation for types of schools (e.g. private/public) and separately identify the

amount of skigmegaachbnt ¥ we?. Secahd, it isestdateef®m & t h e

19 Several ways obrganising subsidies for education have been used around the world. wortkjs

the term 6dvoucher & iferthedemahd for educatorn. b the dase oftChiketh s u b s i
sumi s directly paid by the gouwardremdamt itfo ssheh del s,t
a new school

20The specificadvantpe s of t he 6Square Root I ndexd are disc
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period of more tha 15 years (1992016) to highlight tendencies of segregation. Unlike other
available studies, this work observes the evolution of segregation during the years in which a
selies of measures were introduced with the potential to reduce socioeconomic teagrega
Third, it not only presents trends of segregation at the national level, but also describes
tendencies by types of schools {@ayment level, selectivity status, angayof owner),
underlining the evol uti on o fgatianhFeurth this wolki n6 an
does not focus on any particular social group, but provides information about the segregation
of both rich and poor students over time. Finallggials with the issue of high rates of missing
data for estimating segregation irecendary schoofsa limitation that has been
systematically ignored in other available studid®/ using a unique database linking PISA
datasets and Chilean administrative rdsao analyse the extent of this problem and how it

could affect the estimates.
The following questions guide this work:

a) Did the level of segregation in the Chilean educational system change between 1999
and 20167 Are there any changes associated witlpghed (20082016) when
policieswith the potentiato chang the school$ socioe&onomiccompositionwere
implemented?

b) How does the SES segregation relate to the types of schools (type of owner, selectivity

status, and cpayment level)?

This work is deeloped in five sections. After this introduction, the second part describes the
main features of the Chilean educational system and the recent measures aimed at reducing
socioeconomic segregation. The third section introduces the data and methods,ingderlin

the advantages of the-iHdex for measuring segregation. The fourth part prissthe results

and discusses the issue of missing data for the secondary schools. Finally, the conclusions are

presented.

3.2 The Chilean Education System and School Socioeaamic Composition

In 1981 Chile was a pioneer in implementing a school choicemef@auri, 1988). This set
of policies encouraged private stakeholders to participate as education providers by creating

and administrating new schools. As part of this sahernaditional public schools
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(transformed into & mun?yang theé dew privakecsobbidiseda f t e r

schools were treated equally in terms of funding by the state. The financing mechanism used
a flat voucher assigned to each of the stuglentolled in the public or subsidised private
school, regardless of their socio@eomic background. Families could enrol their children in

any school operating under the scheme, regardless of their place of residence. The market
driven approach operatensder the assumption that school competition to capture enrolment
will lead to inceases in the productivity of the system. As subsidised private schools could be
organised as fagprofit institutions, greater enrolment would translate into increases in the
owners' dividends. Since the implementation of the reform, the subsidised [z@chte
increased its participation from 15% of total enrolment in 1981 to 54% in 2017. The growth
of the private subsidised sector came at the expense of municipal schuolssaw their
enrolment decrease from 78% of the total to 37% in the same p&piad from the subsidised
schools (municipal and private), a small fraction of the students atterglibsitised private
schools. This sector is fully funded by parents asdally enrols students from wealthy
families. The proportion of the enrolmentptared by norsubsidised private schools has
remained remarkably stable over time, representing between 7% and 8% of the students during
the last 30 years.

Although the bas of the educational systems has been unaltered since 1981, several
adjustments w@re introduced in later years. First, in 1994 the private subsidised sector was
authorised to charge fees to families. In practice, fees were considered a complement of the
regular voucher. The maximum -payment was defined by the national authority and
discounts on the voucher amount were applied as thgagment increased. Secondary
municipal schools were also allowed to charge fees, but only when the majority of thesfamil
agreed on that system. In 2015, before new regulations regardipgyc®nt wes
implemented, 46% of subsidised private schools were charging fees to f&miesond,
selection was allowed in practice and schools conducted admission processestasiyd n

on the academic characteristics of the students, but also on their $acidy, cultural, and
economic background. For example, Gonzalez (2D E8jalysing data from 2004 to 2.3
concludes that between 40% and 60% of the schools carried out adnpsscedures,

depending on the grade and year under analysis. Bgihyroents ath student selection have

21 Not only did the 1981 reform changed the funding systgmintroducinga nationwide voucher

scheme, buit also decentralised the provision of public education, transferrsngdhools from the

national authority tdocal authorities (municipalities).

221n 2016, the highest family fees were around 130 USD. Each schodiswalihe size of the fees
charged to families according to a range provided by the Ministry of Education
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been mentioneds potential drivers of greater segregation in the Chilean context (Valenzuela,
Bellei, & De los Rios, 2014J.

In 2008 the first measuradgth the potential ofedudng segregation were introducédThe

0 Pr e fale&scheoiSubsidyLawd ai med t o tackl e two major is
the value of the voucher was flat for all the students regardledseinf docioeconomic
background. The new system recognised that underprivileged students requirechaldditio

support in their education process. Therefore, the size of the subsidy for socioeconomically
disadvantaged students was increased and poorer stiidentsa me O mor e attr act
schools in the enrolment process. Second, students using the extnenvewere exempted

from taking part in admission procedures or paying fees to schools. Although the participation

i n PréfezentidlSchoolSubsidyLawd s cheme was voluntary and ¢
of the schools decided to join the programme. Ih780almost 10 years after the start of the
implementation of the sche®e3% of municipal schools and 54% of subsidised private

schools were using the poji

In 2009, a new La@ the General Education Attwas passed by Congress. This regulation
established prohibition on municipal and subsidised private schools selecting sifidgnts
to sixth gradd based on their socioeconomic characteristics or acadentaotfal. However,
the law was unspecific in many regards and there were no public institutions aebferte

it (Carrasco, Gutiérrez, & Flores, 2017).

I n recent years, the authorities hlawfer st art e
School Inclusiod , subsidi sed schools are now prohibi
selecting studentsThe funds that were provided by the families-feyment) will be now

supplied by the state (increasing the amount of the regular voucherpgAsis student

selection, a new centralised admission process will be implemented that considers parental
preferences but uses random allocation in cases where demand for a school is greater than the
number of places available. Implementation of this newmy began in 2016 and will be put

into effect over more than a dec&tdhis work does not look at the changesduced by the

23 However, some empirical analysis suggebat the main driver of segregation at schools is the
residential segregation and thatmayment onlyhas a marginal effeain segregation (Gallego &
Hernando, 209)

24 A previous rule (2006) established thwl statefunded schools should include 15% of vulnerable
students. However, there is no information about the supervision of this norm andeiéhésterpreted

as beind'forgotten" or "unknown" by the schools (Trevifio, Salagabonoso, 2011)

25 Additionally, thelaw establishes that schools are not allowenid&eprofits. The current foprofit
schoos will have to change their status to Rprofit organisations or become nsenbsidised private
providers.
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0 L afav School Inclusioh but mainly focuses on analysing trends during previous years
when the system operated under no reguatto balance the schools' SES composition
(19992 008) or when O0soft pol rce@0®&R016)ai med at th

Table 3.1 summarises the main characteristics of Chilean schools from 1999 té°.2016
Besides the constant increase in enrolment in the subsidised private sector, the stratified nature
of the school sector is evidemt/hile a significant poportion of the students enrolled in the
municipal sector come from a disadvantaged background g88mto 33% depending on the
year), in the private subsidised sector the proportion of students from the poorest quintile is
much lower (from 11% to 13%)Conversely, almost all the students enrolled in-non
subsidised private schools come from the top 20%e SES distribution. Slight growth in

the proportion of underprivileged students is observed in the municipal sector over time. The
proportion of privée subsidised schools usingjgayment shows an increase during the first
few years, with a later pied of stability (at around7%), and then decreases (as expected
with the new regulations)'he socioeconomic separation of the students is also reflected

the enrolmenfiguresof the students across the different levels epagment in the private
subsidised sector. As is expectdle higher the fees charged by the schools, the lower the
proportion of its enrolments cong from the bottom 20% in theES distribution. Conversely,

in schools with high fees significanproportion oftheir student€omefrom thehighest20%

of the SESdistribution

Several studies have investigated socioeconomic segregation in the Chilean educational
system. In arnternational perspective, Chile was one of the 15 countries studied by Murillo
and MartinezGarrido (2017) in their work focused on Latin American education systems.
Using the Duncan Index, this study argues that Latin America shows extremely higloievels
segregation, with Chile surpassed only by Honduras, Panama, and Peru. Gutiérrez, Jerrim, &
Torres(in the second chapter of this wpfind that the level of segregation in Chile is one of

the highest among the OECD countries for both rich and pooerstidnd state that no
significant reduction in the levels of segregation took place at the secdedalrfrom 2000

to 2015. Drawing on Chilean records, Valenzuela, Bellei, & De los Rios (2014) used the
Duncan Index to investigate the magnitude of samoemic segregation, describing trends
from 1999 to 2008. Their main findings suggest high levet®oifoeconomic segregation and

a slight upward trend in the levels of segregation of poor students during that period, which

was especially appreciable hetsecondary level. Moreover, this work establishes that schools

26 Although there is available informati@out Chilean pupils and schools prior to 1999, the student
level socioeconomic information is only available since that year. Therefore, the andlysie
restricted to the years 192916.
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are more segregated than the murakij@s where they are located, suggesting that certain
features of the educational system-payment, selectiorgreexacerbating the already high
segreg@tion of the areas (although this hypothesis is not tested in the paper). Elacqua (2012)
uses severaources of information to estimate the levels of segregation in schools according
to their type of funding and religious denomination. He concludes timaicipal schools are

more likely to serve socioeconomically disadvantaged students. Thereforegrémgasen of

poor students is lower in public schools than in the private subsidised sector. This study also
highlights that foiprofit schools are moreliely to enrol poor students compared to the-non
profit sector and Catholic schools have fewer disathged students compared to the public
sector and other private subsidised schools. In contrast with most of the Chilean studies,
ParedesQpazo, Volant& Zubizarretg2013) do not limit the estimates to the Duncan Index,

but also use the Square Root Index. The work focuses on analysing howpidnarent is
associated with different levels of segregation at the primary school level (from 2008 to 2010)
and suggests thathe segregation is mainly explained by the 'within' sector segregation
(municipal, private subsidised, and reubsidised private) rather than the 'between’ sector
segregation.

Replicating the methodology of the studarried out by Allen (@07), Santos Elacqua

(2016) tested the hypothesis of increases in segregation caused by the school choice policies
implemented in Chile. To do so, they generated untafactualscenario in which all the

fourth grade students (primary level) are alledab their earest school. They conclude that
segregation is higher in the current scenario and suggest that parental preferemertis/and
barriers, such as gmayments and selective procedures, may be contributing to the
exacerbation of segregation. ¥akuela, Vilaroel, & Villalobos (2013) analysed the
preliminary effects of thed Pr e f eSchmal $Subsaly Lawd and concluded based on
primary school information in 2081that the new policy has almost no effect in reducing the

segregation of underpriviged students,

27 However, the results of this study must be obseozrdfi | | y , PraferentiaBahool&ubsidy
Lawdwas implemented gradually since 2008. Therefore, the cohort under analysis was first etrolled
school before the policy started and therefore it only can capture the effects associated with students
changingschools.
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Table 3.1. Descriptive statistics of School (Primary level)

1999 | 2002 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Number of schools 5,338| 5,978| 7,311| 7,435| 7,650| 7,689| 7,529| 7,805| 7,620| 7,512| 7551 | 7,445| 7,320| 7,284
Enrolment by School type

Municipal 57.2| 55.0| 50.0| 48.4| 46.9| 45.1| 43.8] 42.1| 41.1| 40.0| 38.8| 38.2| 37.7| 37.2

Subsidised Private 35.5| 38.8| 429| 449| 46.3| 479| 49.3| 50.8| 51.7| 53.1| 53.7| 54.2| 545| 54.7

Nonsubsidised Private 7.3 7.0 6.8 6.7 6.9 7.0 6.9 7.1 7.2 7.2 7.5 7.6 7.8 8.1
Percentage oUnderprivileged Students (bottom 20%)in eachSchoolType

Municipal 28.6| 28.8| 33.2| 32.3| 31.7| 31.9| 336| 32.7| 34.3| 35.3| 34.3| 34.3| 344| 350

Subsidised Private 11.1) 12.3] 12.3| 114 11.0] 11.4| 125| 12.2| 12.8| 13.3| 12.9| 13.0| 13.3| 137

Nonsubsidised Private 0.4 0.6 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.1
Percentage ofWealthy Students (top 20%)in eachSchool Type

Municipal 7.6 6.7 6.3 5.9 5.9 5.6 5.0 5.0 4.9 4.7 4.6 4.5 4.5 4.8

Subsidised Pviate 23.8| 23.4| 24.8| 23.8| 245| 235| 216| 222 21.1| 21.2| 20.6| 20.3| 19.5| 195

Non-subsidised Private 92.4| 89.8| 96.1| 96.2| 95.8| 96.5| 959| 96.1| 956| 96.1| 96.1| 96.1| 95.3| 94.0
Percentage of Schools Using Gpayment?

Subsidised Private 53.5| 52.1| 48.0| 48.8| 44.7| 49.6| 47.9| 48.7| 47.8| 47.8| 48.0] 48.0|] 46.9| 304
Percentage oUnderprivileged Students (bottom 20%)in Co-payment Schools

Without Fees 23.2| 245| 275| 26.5| 229| 26.8| 27.6| 27.3| 27.8| 29.3| 28.1| 28.2| 274| 217

Low Fees 11.3| 135| 134| 126| 11.3| 118| 13.6| 125| 13.5| 13.9| 135| 13.3| 13.8| 12.7

Medium Fees 2.9 3.8| 3.14 3.1 2.7 3.0 3.7 3.6 3.5 3.6 3.5 3.4 3.7 4.1

High Fees 0.7 0.5 0.5 0.4 0.3 0.2 0.4 0.5 0.6 0.6 0.5 0.7 0.8 0.9
Percentageof Wealthy students (top 20%)in Co-payment Schools®

Without Fees 12.5| 10.5 9.6 9.1| 11.0 7.8 7.4 7.1 7.4 6.5 5.8 5.8 5.5 8.8

Low Fees 141 129| 119| 10.6| 10.9| 10.7 9.1 9.7 8.9 9.3 9.1 8.8 9.4| 10.1

Medium Fees 34.7| 34.7| 345| 31.6| 32.8| 33.2| 30.3| 31.8|] 30.7| 30.1| 29.5| 30.2]| 28.5| 29.9

High Fees 71.6| 722| 748| 71.3| 723| 745| 69.1| 71.8| 68.3| 67.4| 66.1]| 64.1| 625| 61.0
Percentage ofAcademially/Socially Selective Schoolsin eachSector

Municipal 60.6| 62.3| 70.0| 69.9| 75.1| 77.2| 73.2| 739| 73.7| 73.1| 74.4| 723| 779| 773

Subsidised Private 59.9| 60.6| 64.5| 65.2| 68.9| 66.6| 65.5| 654| 66.3| 68.2| 64.1| 63.1| 63.4| 57.6

Nonsubsidised Private 87.8| 86.2] 91.9| 925| 93.8| 90.2| 91.7| 91.4| 93.6| 95.7| 94.7| 94.6| 94.3| 94.3
Percentageof SchooaT a ki ng part in O6Pr ef erineeachSedor® School Subsidy Lawb

Municipal — | - - | 84.6] 85.3] 85.2] 85.4]| 86.0] 92.1] 92.6] 91.8] 91.5
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Subsidised Private | — | — [ — | - | - | 31.3| 37.4] 38.6] 42.7] 44.6| 48.4| 48.6] 49.0] 50.9]

a0nly subsidisegbrivate schools have been included, as the use-pagment in municipal schools is rare (less than 0.3 in all periods)
b Data refers only to the subsidised private sector.
®Non-subsidised private schools were excluded as they are not eligthleetpart in this policy.
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Although interesting conclusions have emerged from previous studies, most of them look at
the firstperiod with available information (1999 to 2008), ignoring potential changes after the

i mpl ementation of the principal measur es
affecting the levels of segregation). Moreguaost of the studies analysing ssgation in

the Chilean education system rely on local information from SIMCE (a stiisedr
examination administrated by the National Agency for the Quality of Education), which
encompasses significant problems regarding (not random) missing datauldaintroduce

bias into the estimates of socioeconomic segregation.

3.3 Data and Methods

3.3.1 Measurements of segregation

Segregatiod or the separation of two or more social graupss been discussed extensively

by academics for several decades. Massdyenbn (1988) reviewed various indices and
classified them into five dimensions: Evennesqdsure, Concentration, Centralisation, and
Clustering. In the field of education, the notion of Evenéiessed to address the dissimilar
distribution of students from particular background across schdolsas been prevaléeifit
During the last three decades) intense academic debate has taken place about which is the
most appropriate way of measuring this dimension (Noden, 2000; Allen & Vignoles, 2007;
Gorard, 2009). Sifically, the academic debate has stressed how each wditious indices

measuring Evenness ful fil (or not) the axi

(James & Taeuber, 1985; Hutchens, 2004). Estimates in this work rely mainly on the Square
Root Index (H), which has been claimed to be a reliableafrayeasuring segregation based

on the "Evenness" dimension (Allen & Vignoles, 200#is index takes values from O to 1,
where 0 signifies a complete absence of segregation (this implies thabti@economic
composition of each school is precisely #ame as the composition of the national [gvel
while a value of 1 implies complete segregation (and means that all schools have only

vulnerable or notvulnerable student¥)

28 The original classification progied by Massey & Denton referred to residential segregation. Later,

af

(0]

sever al studies in the education field have used
the educational system (and a few hawerked usingt he di mensi on odtherExposu

dimensions are more closely related to residential issues and have not been included in studies assessing

segregation in educational systems.

22|n anfully non-segregated systemvery school should kia the same proportion of poor and wealthy
stucents compared the national level. For example, if at the national level 30% of the students are
underprivileged, to achieviell integration each school should enrol 30% of underprivileged students.

53



The Square Root Indehas two main strengths. First, the total value reporged i

'‘decomposable’. This means that the index shows the proportion of the segregation that is due

[ [

to segregation within each of the school t
is calalated by a weighted aggregation of the segregationin,eécht he sect or s, th
component fAshows the amount of segregation t
within each sectoro (Jenki ns estofsegtegationgan 25) .
be reportedor different subgroupse(g. types of schools), using weights to estimate the
amount of segregation in which each type con
is an important factor in the scope of this larhich aims to understand how segregation is
distributedacross different types of schools (regarding ownership, selectivity status,-and co
payment) and how it has varied over time (between and within those classifications). Second,

it fulfils the sevenpr operties for a fAgood n uliteeatuie c a | i n
(Hutchens, 2004; Allen & Vignoles, 2007; Jenkins et al., 2008). Specifically, it strongly fulfils

t he APr i nci pThiemearthatThe Sguaref Reat Indiex is sensitive tangjesof

students from schools with different proportions sdcioeconomically disadvantaged

students. In addition to its ability to be broken down, this is the fundamental strength of the

index in comparison to the index that is most frequently used ilit¢hegure on educational
segregation; the Dissimilaritpld e x ( Duncan). The | atter does n
of transfersé because it only varies (increa
with a low proportion of vulnerabludents to a school withhighemproportion of vulnerable

student®.

As the Dissimilarity Index (D) has been widely used in studies on school segregation,
estimates based on this index are presented in the apBO8R (and referred to in the
resultssection). The principlestrength of this index developed byDuncan and Duncan
(1955), also to measure the dimension of Evertnésthe simplicity of its interpretation. The
values derived from Enay be interpreted a&lse proportion of theninority studentshat would

have to be removed from their schd@lwithout keing replaced to achieve the total
integration of the system. Similarly to H, the segregation values shown by D vary from 0 to 1.

As most of the studies on the topic rep@tues based on the Disslarity Index, the estimates

30 Thereis no research analysing the patterns of miybilf the students across schools in Chile,
considering the SES of the schools. However, Larroulet (2011) states that 47% of the students move

from one school to another during the primary school yearst@iesghth grade). As the percentage of
studentchanging schools is high (and the SES characteristics of the schools of origin and destination
remain unknown), the Square Root Index is a more sensible option for describing the levels of
segregation and viations over time. Selecting an index thatifulf s t he o6pri nci pl e of t
prevent potential overor subestimatesof the values due to the specific SES composition of the

schools.

54



will be used to compare theesults to previous studies and to interpret the levels of

segregatioft.

In formal terms, the Square Root Index (1) and the Duncan Index (2) can be denoted as:

0 B - —— 1)

0O -B — -— )

Where:

'O Isthe value of the Square Root Index at the highest level (in this case, the country level)
‘O Is the value of the Duncan Index (country level)

i The schools that are part of the country (or school system) under analysis.

@ "Q The number o$tudents with a disadvantaged socioeconomic background in a school

& "Q The number of students with an advantaged socioeconomic background in a school

0 The total number of students with a disadvantaged socioeconomic background in the
country

0 The tdal number of students with an advantaged socioeconomic background in the

country

The threshold to define whet herr af asdtvuadnetnatg ecd
socioeconomic background varies depending on the purpose of the research, butayast alw

be defined as a dichotomous variable (when indices for measuring segregation are used). Yet,
binary definitions of social groups are a limited way xqfressing SES. To tackle this issue,

this work uses a continuous composite variable to expressuttkstnt s 6 SES (der i\
parental education and family incomes). This allows segregation to be assessed using several
cut-off points an@ in practicé allows more flexible definitions of the socioeconomically

deprived or weHoff groups. For example, thisl@vs segregation of certain social groups to

be to estimated using different parameters
bottom 10% of theSES distribution, but alternatively as the lowest 20% or 30%). The

construction of the socioecononm@asurement will be discussed later in this work.

31 According to Massey & Denton (1988);ibdex valuesunder 3 correspond to 6Low
bet ween .3 and .6 ,asndoé Mdd g h adseerghad gahuesiame mbowe n66
Other authors (Glaeser & Vigda2004) haventerpretedvalas above -s6gmasgéaHypebd.
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3.3.2 Data and evaluation (SIMCE, PISA)

The AEducation Quality Measur eameatusediB@hdet e mo (
to evaluate student attainmentwhs implementeth 1988, but comparisons acsogears have

only been technically possible since 1999. SIMCE tsitakerby every studergnrolledin

a specific grade, irrespective of the admintstea characteristics of the school (public,
subsidised private, or nesubsidised private). Severallgects are assessed using this*test

SIMCE collects information not only on studesmthievementp u t al so on their
socioeconomic and cultural dleground. Questionnairese sento parentgo inquire about

specific characteristics of their honad social background. Additionally, surveys are
distributed to teachers and headteachers at schools to capture their impressions regarding
teaching, studds, and current education policies. All the information obtained from the

questionnaires is exclugly used to contextualise the results achieved by students on the tests.

Following previous Chilean literature, an index of socioeconomic status wasucbed

based on three categorical variables contained in the questionnaires submitted to parents on
SI MCE: Fat her6s Edwucati on, Mo tUsiegrpolygchorEd uc at i
correlation analysjsa continuous variableras createds a proxy for @cioeconomic status

(SES$. In all years (both in 4th and 10th grade), the eigenvalues of the compeere over

2.0. This component explains at least 70% of the variance of the data each year. This variable
was constructeébllowing the same procedurerfall years. As a potential limitation in the

use of indices for assessing segregation is the binary definition of the social groups under
anal ysi s, this study wuses a flexibles appro:
Therefore, the students werlassified into centiles of SES (althodglor reasons of clarigy

in some figures deciles are used to illustrate the SES segregation). This allows observation of

how segregation is displayed when differentaffitpoints areused to define the groups.

32 All SIMCE tests arelesigned according to the national curriculum. Schools receive a score equivalent

to the mean of all their students' performances on the test. The first round of SIMCE has an adjusted
distributionof scores. The mean of the test is set at 250 points veithnalard deviation of 50 points.

In the subsequent assessments those parameters vary according to the results obtained for each cohort
of students. Since 2012, head teachers and parents hawedeoéormation about the distribution of

their students orach of three performance levels according to the national standards for student
learning. Students are allocated to each lelsglending on the score (points) obtained in each test.
Neither parets or head teachers receive information about the perfaeriavel of individual students.

33 Authors of previous Chilean studies (Valenzuela et al., 2008; Valenzuela et. al., 2014) report using
Principal Component Analysis (PCA) to construct the SES ifebepressly stating that some variables

had beentreateddasc ont i nuouso). However, the variables menr
questionnaire are all categorical. Using categorical variables violates the distributional assumptions of
PCA. Kdenikov & Angeles (2004) suggest that using polychoricelation is a better method than

other solutions suggested in previous literature on the topic (i.e. using dummy variables for each
category).
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Sewral administrative records were used to define the types of schools. As student selection
is an unregulated practice in Chile, there is no official classification for selective and
unselective schools. Therefore, categdiaseof the selectivity statud the schools was done

based on the answers to the SIMCE questionnaire. As part of the survey, parents are requested
to inform on the admission procedures implemented by the schools when they applied. Two
main factors weresed to assign a selectivity statto the schools; first, the use of entrance
exams. According to previous reports, this is one of the most prevalent ways of implementing
pupil selection and it is a practice that is carried out in both primary and secsotabpls.

Second, the use ofterviews with parents. This is considered to be a method of assessing
parental involvement and also a way of screening family social characteristics. While the first
strategy is more closely related to academic selectthigysecond is used as a proxydocial
selection. When more than half of the parents answered that any of these procedures were
implemented, the schools was classed as selective. This threshold has been used in previous
studies on the topic of school adsions due to the bimodal distb ut i on of t he
answers to the selectivity questions in schools (Contreras et al., 2009; Gonzélez, 2018). The
classification of schools regarding-payment is based on administrative records describing

the averageraount of the fees charged to tlaeilies.

One of the main limitations associated with SIMCE datasets for estimating the levels of
socioeconomic segregation is the significant rates of-rasponse to the parents'
questionnaire. The missing data is unliguaigh at the secondary levakeaching 40% in

some years. To analyse to what extent the estimates for secondary schools are affected by this
problem, a unique dataset is used. In 2012, the Chilean government requested that the
Organisation for Economi€o-operation and Development (GB)d in the context of the
application of the Programme for International Student Assessment (PESdgnd the
examination to an additional representative sample of students in the 10th grade. Unlike the
regular agebased saple in the PISA examination, thew sample was chosen to be grade
based. Students were selected from the same schools included in the traditional PISA study
but were selected only from 10th gr&térhis strategy allows comparison of information
collectedin the PISA examination with théata derived from the SIMCE test. The PISA
supplementary sample collected information on 5,951 students, with valid socioeconomic
information provided on 5,887 of them. Although PISA has several indices that may be used

for analysis regarding socioeconamstatus, the ESCS (Economic, Social, and Cultural Status

34PISA uses a twstage stratified samptiesign. In the first stage, schools havingygar old students

are selected from a national framerk. In the second stage, students are chosen within the schools
selected in the first stage. As in many surveys,-responses and replacements must bentakie
consideration. In the 2012 round of PISA, a school respaiseof 919% (weighted) was stated for
Chile before replacement. After replacement this rate rose to 98.8%.

57



Index) is used in this work. A continuous variable is derived from stideek information

about the highest level of parental education, highest level of occuglastatus, and
household resoaes. Both measures (SES in SIMCE and ESCS in PISA) are highly correlated
(.86), suggesting that the two measurements are consistent for measuring socioeconomic
status and the observed differences could be related to misgangnd not the measurement

of socioeconomic status.

3.4 Results

Chile has recently implemented policies aimed at reducing the extreme separation of rich and

poor students described in some international reports. In this section, trends of socioeconomic
segegation are provided, focusing changes by type of school ownerpayment level, and

selectivity status. The analysis emphasises the differences in segregation between the period
without governmental intervention and the later period when a semesasiuregpotentially

ofreshapghg t he school s6 soci oecoweemputiotoeffecd ac adem

Figure3.1 shows the trends of socioeconomic segregation at the primary and secondary school
levels, using several thresholds to display the watifisegregation for differenbsial groups.

In this analysis, five cudff points are used. Percentile 10 shows how segregated extremely
underprivileged students are. A second and broader measurement of the disadvantaged group
is represented in percei0, grouping the students Iretpoorest 20% of the socioeconomic
distribution. The median (percentile 50) separates the pupils into two groups of the same size.
Finally, in order to assess the segregation of the wealthy students, two thresholds.are used
Percentile 80 serves to evaieiadhe segregation of the top 20% wealthy students, while
percentiled0 is used to assess the segregation of the top 10%.

Regarding the primary level, two main issues must be observed. First, the values of
segregation vargignificantly according to thénteshold defined for the social groups. When
percentile 90 is used, extremely high values are observed initideld, demonstrating that

the betterff students are extremely separated from the rest of the population. théen
threshold for assessing teegregation of the richest students is percentile 80, timeléx

values remain high, are but lower than for the top 10%. The scenario is considerably different
for thresholds 50, 20, and 10, with no greater differencdwin ttindex values. This means

that the level of segregation of the poor students does not vary substantially when different
thresholds are use@he H index varies from .46 t61 for the richest students (percentile 90)

and from .21 to .3for the poorst students (percentile 10). Thevel of segregation of the

poor students is high, while the situation of the rich students could be described as hyper

58



segregatioft. Second, an upward trend is observed for segregation in primary schools in all
social groyps. Segregation of the unpriwjed students shows slow but constant growth during
the first 10 years under analysis. After that period the segregation values remain relatively
stable, at around .30. A similar pattern is observed for the richest stuftentarainitial

decrease in thievels of segregation.

Similar conclusions emerged from the secondary level data. Hobvewsl consistent with
previous researéhthe values of segregation in secondary school are lower than at the primary
level in all sociabroups. However, the observedues are still high and represent significant
segregation of the social groups.

Figure 3.1. Trends of Socioeconomic Segregation at Primary and Secondary Level
(National Level)
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The information by type of school (FiguB), also provides new insights. For simplicity,
three cufoff points are used: percentiles 20 and 80 represent poor and rich students,
respectively; and percentile 50 represents the division of the studentsvinequivalent

groups (each group includes thehr and the poor students). At the primary level, the

35 The values using D shotlvat the richest students (percentile 8bjainvalues from .69 to .79, while
the poor students (percentile 10) predemtls ofsegregatiomf up to .56. In simple terms, this means
that more than half of the students should be removed from the schools to achfelleittegration

of the sytem. As mentionegreviously according to Glaeser & Vigdor (28)) D-index valiesabove
.60 may be consided Hypersegregation.
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underprivileged students are extremely segregated in theubmided sector, with -Hhdex

values at close t@ or higher. An important variation is ologed over time, with a peak of

segregation in 2D and a later slight decrease. Although much less segregated, the subsidised

private sector also shows considerable levels of underrepresentation of poor students (most of

the years between .25 and .3). tetingly, after an initial increase in the lisvef segregation

(from 19992008), a downward trend can be observed. This trend is relatively constant over

time. The lowest value for the entire period in the subsidised private sector is 2016, with an

H-index score of .23. In the municipal schools,léwels of segregation are smaller compared

to the other sectors, with a slight upward trend in the first 10 years followed by a period of

stability (with Hindex scores of around .15). Data from the seconidagt show a similar

picture (although the #hdex scores are lower compared to the primary level). A downward

trend is also observed in the second half of the period in the private subsidised sector. The

municipal sector displays a similar pattern ta thizserved at the primary level, characterised

by an initial slight increase in segregation and a later period of stability.

Figure 3.2 Trends of Socioeconomic Segregation by School Type
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When segregation is assessed using the median (percentile 50), the private sido$ided
show Hindex values of around .20 at the primary level. As with the poor students, an upward
trend is observed from 1999 to 2008. Nonetheless, the subsequentdgeaot show any
reduction in segregation as was observed when percentile 20 waAtbedsecondary level,

the level of segregation diminishes compared to the primary level in tkeubsidised private
sector, but remains high and can still qualisy a 6 hsggoegation'. The downward trend

observed for the private subsidised schikso clear.

Finally, the segregation of the rich students shows a striking picture. At the primary level, a
very clear reduction in the segregation level of the \Wwgatudents is observed in the second
half of the period under analysis in the reuisidised sector. While in 2008 theiktlex value
reached4l, in 2016 it was only .27. However, it is important to note that an important part of
this reduction took placérom 2015 to 2016, probably due to the new and stronger
regulation®. Municipal schots show a constant growth in the level of segregation of wealthy
students. While in 1999 the-iddex reached5, in 2016 the segregation of this group rose to
.36. In the private subsidised sector, the segregation of the rich students showed growth from
1999 to 2010, but remained stable thereafter.

The Hindex not only provides estimates of segregation, but also differentiates the proportion
of thesegregation that is éuto students' distribution between school types and segregation
within each typeFigure 3.2 not only includes the values on segregation for each schaqol type
but al so t he 0 B.esegregatonin €hiecitnostlysdéivenvby theudistribution

of the students within each sector at both primary and secondary.sthigdeaturenas not
changed over time. However, some differences are observed by social groups. In the case of
the poor students, t he | ev @lewnifdhere webeenb we e n'’
segregation within each school sedt@round 30%of the segregation euld remain
(percentile 20). On the contrary, in the case of the wealthy students (percentile 80), around
48% of the segregation would remain in the case ofwithin' sector segregation. For most

of the social groups, the 'between’ segregation accdantkess than half of the total
segregation. As only a small fraction of the students is enrolled in theubsidised private

sector, this data suggest that studemtaunicipal and privatsubsidised schools are similar

in their socioeconomic charadwics to some extent, but are separated into schools that are

very homogenous in their SES composition. Although the levels of segregation of the

3¢ The new reform established a gradual elimination epapment. A school that did not want to

participate in the new schemwouldo pt t o b ec ome G6dSubsitideq priyate.iThisamag ' or r
be diving changes in the levels ségregation, as former privagebsidised schools are now considered

t o b esubsidisedh

"The detailed figures @ofeach beeile aveawailable in the appesdxmr e g at |
tables 3C3F.
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secondary schools isv@r than at the primary level, the proportion of the segregation due to
the betweersector differences is similar at both levels for every social group. This confirms
that segregation in Chile is mostly driven by the uneven distribution of the studdmts wit
each school sector, rather than between them.

A particular feature of the privatubsidised sector is the possibility of charging fees to
families. Around half of private subsidised schools charged fees to families from 1999 to 2015
(Table 3.1). Since 2016 and associated with new regulatiéna dramatic decrease in the
proportion of shools with cepayment has been observed. Data regarding segregation at the
primary level Figure 3.3) suggest that underprivileged students show extreme levels of
segegation at schools with high fees. In most years, segregation of poor students iS@bove .
on the Hindex. This suggests that-payment is a barrier for poor students to access this type
of school and that this social group is significantly underreptedeamong schools with high
fees. However, segregation in schools charging high feesaappe have been shrinking
gradually since 2009. The rest of the schools usingagmnent show different levels of
segregation, with indices increasing as the sizhetoepayments rises. While schools using
mediumsized fees also show considerable lswélsegregation (albeit with a downward trend
over time), schools with low fees show much lower figures (with indices close to .1 in all
years). Schools without ggayment present greater levels of segregation compared to schools
with low fees and haveightly smaller levels compared to schools with medium fees. This
implies that sector of schools that do not charge fees enrol a relatively diverse set of students,
but the schools within that sector are very homogenous in terms of their socioeconomic

compgition.

Students from advantaged backgrounds (percentile 80) show greater segregation in free
schools. Although still considerable, the level of segregation of siigdents in schals

without cepayment (around in most of the period) is far lower thdoe segregation of poor
students in schools with high -payment. Segregation of wealthy students decreases as the
levels of cepayment increase. Unlike the downwdrdnd observed at the primary level
regarding segregation of poor students in schools mgh fees, no reductions are observed

in the levels of segregation for wealthier students in any of the types of school. The differences
in the levels of segregaticaccording to cgpayment levels are less marked at the secondary
level. However, the sanstructure remains. For underprivileged students, the most segregated
schools are those with high fees. Only small differences can be seen between the other types
of school. Although there are some fluctuations, the period between 2001 and 2013 is
charactésed by high levels of segregation in schools with high fees and a later decrease. The

other types of school do not experience significant variations over timethy/ealdents are
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more segregated in the first years under analysis {2003) and theresialso a slight decrease

from 2013 to 2016.

A significant change has taken place in this sector over(fingeire 3.3) The proportion of

the total segregation exghed by differences in student distribution between the schools using

different levels ofco-payment increased sharply between 1999 and 2015. For example, in

1999, 40% of the total segregation of poor students (percentile 20) in private subsidised

primaryschools was due to differences between school types and 60% was due to segregation

within each school type. In 201%he proportion of the total segregation in the sector

attributable to 'between' segregation was 46%. This figure is much more markedsirote

the segregation of wealthy students. While in 1999 the 'between' segregationezkfitlo

of total segregation of rich students (percentile 80), in 2015 it was 54%. In 2016, the proportion

of 'between' segregation decreases significantly, coirgcidith the implementation of a new
reform eliminating cepayments. At the secondary lewbk proportion of the total segregation

explained by

6bet ween'

can be seen. Atbothlevels, & i ncr ease

segregation

n

S

ower

the segregation at

is much marked in thérst years under analysis, when no policy was in place for reducing

segregation. The data does not allow it to be ruled out that the policies implemented have

helpal change the trend in segregation, which is characterised by a significant level of

segre@tion associated with gmayment. This is consistent with the reductions in the

segregation levels of poor students in private subsidised schools observed it3Rigure
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School selectivity is one of the features of the educatgystiéms that has been claimed to be
shaping school composition and accentuating segregation. The data suggest there is an
association between the selectivity status of the schools amyéhel segregation of students
(Figure 3.4) At the primary edudan level, poor students (percentile 20) appear to be
extremely segregated in selective private subsidised schools, vitittield values varying

from .30 to .48 (depending on the year). Begregation levels of poor students in selective
private subsidisg schools have remained high over time, albeit with some fluctuations,
although a slight downward trend can be observed. As expecteeselemtive private
subsidised schools show a lowerdeof segregation for poor students, witkiridlex figures
similarto those for selective public schools. The 1setective subsidised private schools also
present a decrease in the levels of segregation over time. In the public sector, differences also
emerge between selective and rewlective schools, with selectivibeing associated with
greater segregation. The segregation of the affluent students is not different according to the
selectivity status, except for selective public schools, which shdwehigvels of segregation.

There is also a marked upward trendtfus group, with Hindex values rising from .33 in

1999 to a peak of .45 in 2013. At the primary level, the data suggest that selectivity is
associated with greater segregation, as se&estiiools show higher values of socioeconomic
segregation in botthe municipal and subsidised private sectors. Although with lower values

of segregation, at the secondary level the picture remains similar. The segregation of
unprivileged students is highi selective schools (in both municipal and private subsidised
schools). A reduction in the level of segregation can be observed, especially for the selective
private subsidised schools (although they remain the most segregated). At the secondary level,
segregation of the affluent students (percentile 80) is highexafdr type of school than for

poor students. No differences are observed based on the selectivity status of schools and no

greater variation over time is seen.

Since 1999, in terms of setedty, most of the segregation is explained by differences within

each sector and not between them. While at
has remained stable and represents around 20% of total segregation, at the secondary level
significant growth is observed. While in 1999, for underprivileged stsd@ercentile 20)

13% of the total segregation was attributab
number rose to 24%. Similarly, for affluent students (percentile 80) in the pariod, the

proportion of segregation due to differences betwbe sectors climbed from 16% to 35%.

64



Figure 3.4. Socioeconomic Segregation by School Selectivity Status
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3.4.1 The problem of missing data

The figures in thisvork suggest that socioeconomic segregation is greater at secondary level
than infourth grade. This finding is consistent with previous research on the topic. Two main
factors explain why the seconddeyel shows higher levels of segiation. On the onleand,

students in primary school are less likely to enrol in schools outside their neighbourhood. On
the other hand, as there are fewer secondary schools than primary schools, students have to
mix more at the secondary level. A thirdexplored option igslue to flaws in the data. The
average response rate is 79.2% in fourth grade, with a minimum value of 74% in 2016. In 10th
grade, the response rate is even lower, with a 72% average and a minimum of 60% in 2014.
The missing informationsi not random. Thehi-squared test suggests that the missing
information is not independent from the socioeconomic level of the schools or their type

(municipal, subsidised private nanbsidised private).

To tackle this issue, a database of studentgjpating in the FSA examination in 2012 was
linked to SIMCE records. In contrast to the regular PISA sample, this is not anaagd
sample, but is gradeased. This implies that the same group of students was evaluated in
SIMCE and PISA during that ge. Linking the stdents' level on PISA with the SIMCE

records allowsestimaton of the correlation between the socioeconomic composite variable
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used in each examination and suiteit that those differences in the estimates of segregation

are due to dissimilar ways of expge ng t he SES. Pearsonbd6s corr e
(.86) and suggests that both measurements are consist@xpiiessingt he student s
socioeconomic stasu Figure 3.5 shows the Hndex values for the whole sample in the

SIMCE test in 10th grade ir022 (n=203,156) and the estimates using the PISA grade sample
(n=5,887). The results are highly consistent in the measurements. As the confidence intervals
ovetlap for most of the thresholds, it can be deduced that both sources show similar levels of
segrgatiort®, However, some differences emerge when evaluating the segregation of
extremely underprivileged students (percentile 10), where estimates based on SIMCE
information tend to show lower segregation values. A similar situation is observed for-middle

high socioeconomic groups. The levels of segregation are higher according to PISA compared

to SIMCE when using the 70th or 80th percentiles. This implies thimates based on

SIMCE may be underestimating the levels of socioeconomic segregation forlpagazial

groups. The differences observed between measurements are not trivial and reach more than

10 Hindex points, in percentiles 10 and 80.

Figure 35. Comparison of Socioeconomic Segregation Using Two Samples: PI1S#Ada
SIMCE
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38 Confidence itervals were calculated for each sample. In the case of SIMCE, bootstrap was
implemented (100 replicates). In the case of PISA, Balancedd®edReplication(BRR) was used.
According to the PISA technical r e pobytapplyiigte i ght s |
adjustment to the weight components that reflect selection probabilities (the school base weight in most
cases) and thend@mmputing the nomesponse adjustmet r epl i cate by regelicate.
OECD (2012)
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3.5 Conclusion

The socioeconomic composition of Chilean schools and the stratification of the country's
educational system til@been debated at length. As segregation may have detrimental effects
on economically disadvantaged students, policiegadiat influencing the SES composition

of the schools have been put in place. This work describes the trends of segregation in Chilean
primary and secondary schools since 1999, including those years when peltbighe

potential ofreducing socioeconomiegregation were implemented.

Concordantly with previous studies of levels of socioeconomic segregation, the new estimates
in this investigation suggest that Chile presents extremely high levels of socioeconomic
segregation, which are particularly matia the primary school level. Separation of students
based on their socioeconomic backgroungbasticularly acute for wealthy studentThe
stratification of Chilean education has two main characteristics. First, the subsidised schools
(both private anagnunicipal) have almost no enrolment of affluent students. Seeoraty
significant proportion of segregatiofthe poor student{ground 70% an@5% atthe primary

and secondary level, respectivebgn be attributed tthe sorting of the students in me
homogenous schools (in terms of SES) within each sector (municipal, subgidisegd, and
nonsubsidised private) his feature he.remained steady over the years.

Segregation is also lower at the secondary school level. This is a particulanigy@ifitean
educational system that may be due to the structure based on parental choice. While in many
other systems, the students' idleois confined to catchment areas or district<hile there

are no restrictions based on geographic criteria. Asarelsesuggests, the distances that
secondary students travel to schools are higher compared to the pupils at the primary level.
This free movement could be helping to reduce segregation, as students are not confined to
schools in already segmented neighbowds. Moreover, as there are fewer schools at the
secondary level than at primary level, schools tend to be more mixed at thedgeer/sst

second possible explanation is based on data. On the one hand, the secondary level presents
higher rates of missgndata in SIMCE (although at the primary level this is also an issue, it is
less severe). Comparisons between SIMCE and PISA informeiggest that estimates based

on the former source may be underestimating the levels of segregation, in particuiar for t
very poor students and, at some thresholds, for assessing the wealthy group. On the other hand,
there is still a proportion of studts that drop out from the educational system before 10th
grade (when the SIMCE information is collected). As the cessair discontinuation of

studies is mainly associated with unprivileged students, this factor may be affecting the

estimates (as the tanal level of reference against which the segregation of the schools is
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calculated does not include the poor studdrashave abandoned school and were part of the

educational system at the primary level).

At theprimary level, the upward trend in segregation from 12098 (or 2010 in some cases)
observed in previous works is confirmed. Data suggest that after 2668 fwlicieswith the
potentialto redu® segregation were put in place) the upward trsetiogpped and a period of
stability began. Although it is impossible to establish a causal link between the levels of
segregation and the new policies, data suggestirththe period when the policies were
implemented, no reduction of segregation is obgkrM®wever, it is not possible to rule out

that the new measures have helped interrupt the increase in the levels of segregation.

The stability in the general levad§ segregation does not imply that nothing has changed. This
work has advanced in pralihg new information about how segregation is distributed within
and between sectors (public/private subsidised;sutisidised private) and according to the
levels of selectivity and cgpayment. The display of segregation has not vagiguificantly

over ime in any of the school types, predominabiiyngthe separation of the students within

each sector. This may be interpreted in tvam-exclusive ways. First, withieach sectér

and especially in the subsidised private®iiee schoolsaredifferentiatel from each other
significantly regarding their attributes generating extremely stratified subgroups. In that
sense, the Aschool s ec tygmrwhichtsehcolxoeristwitravery er y br
different types of enrolment due to differencesangmtal preferences. Second, the educational
market distributes the students across schools based on some factoedhgtwith the
parental preferenc@sshape the achools' intake. The results in this work suggest that co
payment seems to play a more dea role inthe segregation of the students compared to
admission procedures. The changes in within/between segregation are particularly relevant for
the subsidisegbrivate schools according to the use of fees. The segregation between these
types has in@ased over time for both the poor and the wealthy groups and is particularly
marked in the laér, suggesting that these subgroups are increasing their differentiaéo

time. However, these changes are not powerful enough to affect the general ¥alues o

segregation by school sector or at the national level.
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Chapter 4

The Effect of Peersd Socioeco
student Achievement: Evidence Fran Chile Using School
Fixed Effects
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4.1 Introduction

Since the Coleman report (1966) highlighted school socioeconomic compositi@nagitth
factor explaining st udestudies llaveaxhakedgedthisclaimart ¢ o me
attempted to reveal the ways in which peer characteristics affect students from different
backgrounds. While some authors have asserted that the socioecatiatification of

schools and education systémsnderstoods the uneven distribution of pupils based on their

SES characteristidssmay | ead t o ef f e eesteem and sotidhrelatisnsindent s
the longterm (Wells & Crain, 1994; Schofield, 29), others have underlined impacts on their
academic achieveamt (Willms,2010). The socioeconomic characteristics of peers may affect

not only the academic outcomes of students, but could also increase the gaps between social
groups (Rumberger & Palard¥Q05). As the pesréharacteristics may have significantdpn

and shorterm consequences, the institutional factors determining the school composition,

such as tracking and school choice, have been increasingly scrutinised by both academics and

policymakers.

Although many studies have addressed the issue of school composition, major methodological
and conceptual challenges have hindered development of a definitive consensus on the topic.
There are two marked sources of disagreement. First, mogdteotudiesestimating
compositional effects are based on cresstional data, with the subsequent limitations for
inferring causal results. These studies have been criticised for failing to use adequate controls
of student and school level characteristiasd pargularly for ignoring students' prior
achievement. A recent mesmalysis conducted by Van Ewij& Seleegers (2010) on
socioeconomic school composition found that more than half of the studies on the topic were
not based on longitudinal data. $pite of tkeir methodological limitations, these works are

very influential and have been used to support policy changes (Armor, Marks, & Malatinszky,
2018). Second, the results vary significantly across educational systems and for subgroups,
making interpetation ofthe findings even more difficult. As estimating the influence of the
peers imfies significant methodological challenges, some authors have critically addressed
the literature and questioned the existence of peer effects (Nash; 2003) anersonselof

them to be fAstatistical artefactso rather t h

This paped focused on estimating the relationship between the classmates' socioeconomic
characteristics and student attainn@efdllows the definition ofpeer effect provided by

Sacerdote (2011), in which any externality produced by the school composition on student
outcomes is included as part of the peer impact. Under this approach, the influence of peers

may operate in different ways: the interactiotmmen pup# in the academic environment,
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the pressure of parents on the academic staff to improve education at the school, or in how the
studentsd characteristics affect the teache
tha® as stated by other aattsd peeref ect s are not | imited to Op
al so include O0i nst r satonal anchraahagericd pratesses (Thrupm, | or
19995°.

Drawing on Chilean data, socioeconomic peer influence is estimated using school fixsd effec
to tacke the sekselection problem. This approach allows controlling for-obgervable
variables related to the nsandom distribution of students across schools. Addressing the
selfselection problem is particularly relevant in the Chilean contetiere schol choice
policies have been promoted extensifeIgince parental choice is not restricted to catchment
areas and schools are supposed to compete for enrolment by offering differentiated
educational projects, a portion of the segregation betveebools ray be explained by
families' preferences. The use of school fixed effects not only allows control fer non
observable factors common to the families in a certain school, but also for other features such
as educational programmes implemented wigthools o government programmes which

schools may voluntarily decide to join.

The studies on peer effects have gradually incorporated the notion-bhearities. Hoxby

& Weingarth (2005) suggeéstin a study including multiple measurements of peer
characteristtsd that the impacts are not linear and that pupils at the extremes of the academic
distribution tend to be affected more strongly by their pddris.work uses the same principle

to analyse the heterogeneous impacts of socioeconomic statudemt achévement for both

socioeconomically advantaged and disadvantaged students.

The aim of this work is to contribute to the understanding of the effects of the socioeconomic
characteristics of classmates on student achievement. In particulawptkisddreses the

following questions:

%9t is not the ai of this work torevealthe specific mechanisms by which the peer effects take place,
but to estimate how the socioeconomic composition may affect student outcomes.

4091n 1981 the Chilean government implemented a nationwide voucher programme to fupd it

and subsidisedprivate schools, which novaccounts for93% of enrolment (2017). Since the
implementation of this policy, private subsidised (PS) schools have faced almost no regirictions
regardless of the lev@&lon selecting students (Carrasco, iéuez, & Flores, 2017)n 1993, schools
were also allowed to charge fees to families. Sev
institutional settings shape the school intake (Flores & Carrasc8) a0d are associated with greater
sodoeconomic segregationf ahe educational system (Valenzuela, Bellei, & De los Rios, 2014).
Additionally, the social stratification and its relationship with academic outcomes have been analysed
(Mizala & Torche, 2012)
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a) Whatis the effect (if any) of the socioeconomic characteristipgrofry schoopeers
on the academic achievement of students in Chilean secondary schools? Are these
effects equivalent across the school sec{ptslic, susidised private, and nen
subsidised private) and school selectivity?

b) Are the effects divergent for students in different parts of the socioeconomic

distribution?

This work makes two main contributions. First, it presents estimates that acdistssf the

most critical issues that hinder adequate identification of the peer influence. It not only
observes the effect of the classmates (rather than in a cohort of lested), but also controls

for the students' prior attainment. Moreover, itsugseomposite variable for expressing SES,
including information about parental education and incomes. As will be described later, only
a few studies in the field simultanetuaddress all of these issues. As the results depend to a
significant extent orthese factors, tackling them is crucial. Second, it provides information
on how the peer influence is displayed in the context of high socioeconomic segregation. Most
of the sudies in the field have been developed in predominantly comprehensive systems.
Under those institutional arrangements, factors such as early student selection and
stratification of students by types of schools are less acute than in a highly unredgwated c
driven educational system. Accounting for this context, this work presstitsates by type

of schools (municipal, subsidised private, and-sobsidised private) and their selectivity
status (socially selective, academically selective;selactie).

Besides the first section (introduction), this paper is organisediiggarts. Section two
describes the Chilean educational systems and certain specific features that have been claimed
to be connected with the schools' socioeconomic conigosithe third part outlines the main
findings in the literature on socioeconomieer effects and the methodological challenges of
these studies. The fourth section presents the data and introduces the empirical model. The
fifth section displays the redalof the model and thebustness checland, finally, the

conclusions are prestd.

4.2 Chilean Educational System: Socioeconomic Segregation and Academic
Stratification

The Chilean education system operates under a schome scheme started in 198he

state funds the operation of both municipal and private subsidised schoapantion to the

size of the enrolment. The third type of schools {sobsidised private) do not operate under
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this system and parents fully finance them. Since the impigtien of the voucher scheme,

the municipal sector has decreased its enrolnienn(78% in 1981 to 37% in 2017), while

the private subsidised schools have grown (from 15% to 54% in the same period). The
municipal sector has a lower average student SHfe whe subsidised private sector is
characterised by significant heterogeneitg¢ gar di ng st udentsd SES.

One major concern regarding school choice policissch as that implemented in Cldilés

their possible effects on the social and academic #tedidn of the educational system. Since

the implementation of the voucher scheseveral authors have analysed to what extent the

school choice scheme affects the betwsamol segmentation of the students. Auguste &
Valenzuela (200) f i nd e oréamskimncien goof aés soci at ed with th
proportion of private subsiskd schools. Concordantly, Hsi@hUrquiola (2006) suggest that

the implementation of the voucher system leads to greater stratification of the educational
system, with taleted students from the municipal sector migrating to the new subsidised
private sbiools. In the same work, they do not find effects of the new voucher system on any
indicator of productivity. Later, by compar
pr eferencesbo, E4d Buckdey §2006) Eantiudes that ¢he socioeconomic
composition of the schools plays an important role in establishing parental preferences. Other
studies (Gallego & Hernando, 280Chumacero, Gomez, & Paredes, 2011) have igigted

that parents take into consideration factors related to the academig gfitle school when

making the decision to enrol.

The concerns about the segmentation of the stuildrgsveen schools and school sediors

is also driven by two main featuresthe Chilean educational system that also play a role in
shaping the studenbmposition of schools. First, schools face no restrictions on implementing
admissions procedures to select students based on academic, social, or economic background.
Severalstudies have highlighted that the use of selection mechanisms is a practice used
extensively by Chilean schools (Contreras, Begla, & Bustos, 2010; Carrasco, Gutiérrez,

& Flores; Godoy, Salazar, & Trevifio, 20L4However, the magnitude of the selection
understood as the proportion of children that are not admitted by the €chosisins
unknown. Second, schools are allowed to charge fees to families on top of state funding.
Therefore, students experience limitations regarding the set of schools tothdaychay

apply, based otheir socioeconomic position (Flores & Carrasco,301

Additionally, recent reports have stated that segregation not only occurs between schools but
within them too. According to Trevifivalenzuela& Villalobos (2016), withirschool sorting

takes plac@ more markedly at the secondary lévéddased orindicatois of academic ability.
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These authors also state that sorting practices are assotithitetbgative effects of equity

and quality of the schools.

4.2.1 Background on Socioeconomic Peer Effects

Several theoretical explanations have been offered in the literatupeer effects and the

related topic of contextual effeétso explain how the peer influence operates. A first
explanation is the associati on patilrgreupn cert
compositions. In this perspective, Lau&nGaddis (2013) argue that socioeconomically

deprived classrooms are related to lower parental involvement in schooling, less rigorous
curriculum implementation, and teacher quality failings, anathgr factors. Concordantly,

other studies have suggested thatr pegacts are not only limited to interaction between
student s, but al so i nclude i nstructional 6
processesd (heleacanglevel of NBO®ge i s due to Opeer i
on epidemic or contagiomodels, this approach assumes that students from disadvantaged
backgrounds present the worst educational indicators (schoclodtajates, achievement,
attainment) partially due to the eogure to peer groups promoting or embodying those
behaviours$ouh, Baumer & Lutz, 2003). As stated by Armor, Magk$/alatinszky (2018),

the institutional factors are more related to school level, while the contagion mechanisms are
more likely to take m@lce at the classroom level. However, not all models consider that
6weal thier peers6é would be beneficial to soi
poor students exert a negative influence on the rich ones). For example, Crosneoe (2009) tests
thei dea of a 0d& whergstudents likneét frdmestaridiig from their pees

and finds that IowSES students do not benefit from being placed in higherssk&ols and

even experience aggravation of their psychosocial problems. Moreover, Hetr@gt@015),
analysing racial twenmmpdsadvantagedrclassreomamag setam@am 06 s
of high motivation and may encourage achieve

from ethnic minorities have shown higher levels of aoaid motivation.

The existence of socioeconomic peer effectshistyy contested issue. While some authors
report no impacts from the peersd SES, other
& Sleegers, 2010). Scholars analysing the studitiseifield of peer effects have underlined

that the results vanjignificantly depending on the features of the data (longitudinal or-cross
sectional data), the use of modelling techniques for addressing the issueselesgibn in

schools, the level athich the peer characteristics are observed (school, cohddseranm),
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and the type of variable used to express the socioeconomic status of the peers (binary,

composite, etéy.

Almost none of the studies focusing on socioeconomic peer effects plestedbegies to
address all the issues mentioned above. McEwabBf2adraws on Chilean records (1997) to
explore the impact of classroom peers on student attainment (Language and Maths) using
parental education and other proxies of SES. Unlike the majiritye studies in the field,
McEwan explicitly attempts to tackibe nonrrandom distribution of the students across the
schools by using school fixeaffects, finding positive impacts for several indicators of SES
(especially mot h ealovws paental chaiteiwithm® formah restricibnis, |
this work cantrols for unobserved heterogeneity, assuming that students within each school
share norobservable characteristics but those may vary across the schools. A similar
approach to address seklection was followed by Schneew&iswinter-Ebmer (2005) in

their study using PISA datasets (and complementary administrative data) for the Austrian
school system (with effecejuivalent tal6of a standard deviatignvhere the type of school

is a critical factor in the context of a tracking system. Both studiegtiacgame limitation:

t he absence of i nformation about student so
overestimation of the peer influence. As state&Vag Ewijk & Sleegers (2010), the problem

of excluding prior attainment measureméntsherent to crossectional dai& comes from

two main sourced. First, the past attainment thfe student might have determined the type

of schools for current enrolmentdelow-achievers may be less likely to follow an academic
track or attend academically selective salp Not accounting for prior achievement could

be misleading, meaning that greater influence of the peers is assumed. Second, the past
attainment of thetudents is also affected by the peers. If this issue is not controlled, the current

measurements gieer effects will be also affected by the past group of peers.

Recently, other studies have attempted to tackle theamaiom allocation of students to
schools by using student fixed effecigmor, Marks& Malatinszky (2018) compare several
models for emating peer influence, some of them using a student -ttt approach in

the context of valuadded estimates, and find no significant impacts &ssalcto school SES.
These results are consistent with estimates by Lauen & Gaddis (2014), whatfiatlyvho

effects in Maths and Reading and heavily criticise studies excluding measurements of previous
attainment in estimating the influence of the rgedlternatively, Rivkin (2001) used an

instrumental variable regressiran approach rarely used hetstudy of socioeconomic peer

41 Both Thrupp, Lauder& Robinson (20R) and Van Ewijk and Ségers (2010)pffered detailed
discussions about the characteristics of the studies on the topics of peer or compositional effects.

42 |In the metaanalysis conducted by these authors, less than halfeaftudies analysed included
measures of prior attainent. The studies that did not account for prior attainment almost doubled the
size of theeffectscompared tahose surveys including this covariate.
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effects and more popular in research addressing their academic influamtieg effects of
small magnitudegqual to .04 of a standard deviatignFrom this set of studies, orlbpuen &
Gaddisincluded classroorevel information to construct the peer measurements.

The reasons to opt for classrodewel information rather than cohort or schémlel data are
twofold. From a theoretical perspective, the main argument is that the students are much more
likely to be affected bthe classroom peers, given that they heghared natural environment
where most of the channels described in the literature on peer effects are displayed. While the
6institutional & mechanisms for peer tesffect
assumed that t hehedmeoharisa @fi peen idteraction i moye closely
observed at the classroom level. Moreover, in a context where students may be sorted into
classes (withirschool), capturing the characteristics of the classroearspis even more
important. From an empaal perspective, aggregating the peer characteristics from levels
greater than the classroom may add a downward bias to the estimates (Burke & Sas, 2013) in
observing the influence of the academic characteristitse peers.

Not only is the level at whh the peer effects are observed a substantial factor, but also the

type of variable used to express the socioeconomic composition. Studies in the field use
several dimensions to construct a measurement of pe®r While some authors utilise

6 P ar e ncatiarl' as & praxy for SES (e.g. Rumberger & Willms, 1992; McEwan, 2003),
others rely on measurements of OParent al Oc ¢
1996). A relevant proportion of the studies optis® composite measures constructed based

not only on the aforementioned di mensions, b
Incomes'. Other studies that have chosen to express the peer SES by using dichotomous
measured usually the percentage of the stutdewith a specific characteristic that cdudde

considered as a proxy of S&®ave been criticised for their low reliability. As argued by Van
Ewijk& Sl eegers (2010), wusing 6composite measur
capture the various diemsions that are part of this concept aadehbeen discussed in the

literature (Sirin, 2005).

Typically, scholardhave used two methods to calculate the influence of the peers. Virtually

all the studies using a continuous variable or composite measunetyeon the mean of the
students' SES. @er studies also include the standard deviation of the group's SES. Raitano
& Vona (20139 drawing on PISA datasétsanalyse the differentiated impacts of the peers'
heterogeneity between comprehensive and eabkitng systems. They find that while in
conmprehensive systems greater SES heterogeneity has adverse effects, in the early tracking
systems there is a positive influence due to increases in the levels of SES diversity. Other

studies have found no effectsedio greater social heterogeneity (Schindtangvid, 2003).
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Apart from the study conducted by McEwan (2003), there are few surveys on socioeconomic
peer effects using Chilean data. T&UEscobar (2012) use a multilevel model to estimate the
impactofboh t he peer sd s oci o eacteristiosron studemtraitainraenta d e mi ¢
Using panel data (2062006) they find positive impacts in Maths and Language, but without
making any explicit attempt to control for the a@mdom distribution of the studerdsross

the schools. Furthermore, this wdrlcludes several variables to express the SES (average
family income, standard deviation of family income, percentage of mothers with indigenous
background), but they does not include information about parediahgort®. Also using a
multilevel approac@ but accounting for unobserved selectivity by estimating astep

modeb Mizala& Torche (2012) study the related topic of school stratification, emphasising
the differences in attainment between and within sishacross the different types of schools

in the context of a widely implemented voucher programme. They find a stronger relationship
between the school SES and student achievement in private subsidised schools than in the
public sector. However, this wodoes not include prior attainment measurnethdased on

standardised tests, but only measurements edgreol attendance and grade repetition.

This work draws on detailed Chilean datasets to estimate the socioeconomic influence of the
peers on Maths aridanguage. To deal with sedklection, trg work follows a similar strategy

to that used by McEwan (2003) by including school fixed effects, but advances on that by
including measurements of prior attainment and a more sophisticated measurement of peer
sacioeconomic statd$ In contrast to the caries in which socioeconomic peer impacts have
been estimated, Chile has a highly segregated educational systegué:2006). Given this
specificity, this work also includes differentiated estimates for eatheatypes of schools
operating in the edwational system that, according to the aforementioned studies, show
significant variations in their levels of socioeconomic segregation. Furthermore, recent studies
have suggested that admission procedures maegha socioeconomic composition of the
sclools. To address this issue, estimates are presented for schools according to their selection
status based on academic and social characteristics. As in previous studies, this work analyses

whether the peer chatacistics have heterogeneous effects odestts in different parts of

43 An additional issue for studies including measueas of academic peer effeétalthough know

as G@embausdisftdet  Ref |referring tathe sirputtandous @atude of the peer
influence. Among the peers, the influence is a bidirectional process, where each student is
simultaneouslaffecting the group of peersdbeinginfluenced by itInnovative recent studies (Sund,
2009; Gibbons & Telhaj, 2016) are not limited to including lagged measures of peer characteristics, but
alsotakes advantage of the transitioetween school levels (e.g. primary to secondargparatehe
academic outcomes of the students asd#wondargchool from the peer influence by using information
onformer classmate#\s part of the robustness check, estimates addressing the issue of reflection are
included in this work.

44 Although tre analyss in this work focuses on school socioeconomic composition, a measure of peer
academic characteristics has been included in the estirdaiag. both measures simultaneously helps
separate the effect of the academic and the socioeconomic chiatiasterthe classmates.
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the socioeconomic distribution or how greater socioeconomic diversity in the classroom is

associated with the students' socioeconomic status.

Finally, additional analyses are conductembustness checks) using different sampkerst,
estimates are conducted based on the group of students that moved from a primary school to
a different secondary scho@pecifically, the analysis focuses on the group of students that
experienced an iportant change in the composition of thadfer group during the transition
from primary school to the secondary levis in this case the peer characteristics are not
parallel in any way to the performance in 10th grade, the problem of reflectiondsoutle
Second, estimates are also compdoedchools with withirsegregation based on ability and
those that do not implement such procedures. These two processes help rule catidtbin
segregation as a confounder in the estimates. However, otirees®f bias, such as ron
random distribubn of teachers within the schools, cannot be ruled out due to limitations in
the data.

4.3 Data and Methods
4.3.1 Data

Chilean administrative data allows identification of the school, grade, and classroom in which
eachstudent has been enrolled during theircadional trajectory. This information can be

mer ged wi t h Sidtantaae MedicddmdetalCalidad de la Educagion( S 1*MC E)
which contains the scores of the students on standardised tests for sevects sBYICE is

applied every year as a cess However, since its implementation in 1997, there have been
important variations regarding the grades and subjects assessed in each round of the test. Due
to these discontinuities in the application, therecalg a few cohorts of students that have

been assessed on two or more occasions during their school trajectory. One exception is the
cohort of students that started their education (first year) in 2004. This group of students
(n=106,630 in Language/ 106®1in Mathematics} participated in the SIME test in 8th

4The "System for measuring the quality of education” considers the application of a test to all students
enrolled in several grades (iroth public and private schools). Since 1997, Maths and Language have
been frequently assesk Theresults of the examination are used for school accountability purposes,

the allocation of monetary incentives to schools and teachers, and to provide information for school
choice. The test uses Item Respond Theory (IRT) and in its first rourstdradhresed results with a

mean of 250 points and a standard deviation of 50 (and in the following assessments these parameters
varied according to the cohortsd performance). Ho
standardised to a meafizeroand a standard deviation of one.

46 This number only includes students that were assessed in both grades. Therefore, students repeating
grades, absent for one or two assessments, or with incomplete backgfoumdtion are not included

in this study. The number is similar to other studies. For example, &abscobar (2012) based their
estimates on 112,591 students for a cohort of students assessed in the same grades, but in 2004/2006.
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(2011) and 10th grade (2013). The students in the cohort under study are distributed among
3,921 schools and 6,266 classrooms in primary education, and 2,770 schools and 6,893
classrooms at the seatary level. This is consistent with the wtture of the Chilean
educational system, which has fewer but larger schools at the secondary level compared with
primary education. For reliable identification of the peer influence, classes with fewer than 10
students were excluded from the analysis. Glsssize (the peegroup in the framework of

this study) varies from 10 to 49 students (with a mean of 20.9 students), although more than

95% of the observations come from classes with 33 or fewer pupils.

Not only does SIMCE provide information (scejefor each student assessed, but it also
collects data from parents to characterise their social, economic, and cultural background. In
each round of assessment, questionnaires are submitted to parents regpiestiatjon on

several matters that ardeeant to contextualise the results and for research purposes. This
information is not used to allocate benefits to students/families and is not required to apply to
social support programs. Based on this inforomta composite variable of socioeconomic
status is calculated based on three main variables: mother's education, father's education, and
family income. The composite variable was derived using polychoric corréfatibinis
continuous variable serves rwily as a measurement of the studentsosatinomic status,

but also to calculate the average SES of classroom peers and the standard deviation of the

classroom peers' SES.

A critical issue for peer effects studies is the identification of the grougaseree. All the
classmates with valid infmation in 8th grade were used to construct the measurements of
peer characteristics, even if during the transition from primary to secondary school they
dropped out from school, repeated a grade, or did notthe&k&IMCE examination in 10th

grade. This msures that the appropriate group of students is looked at, avoiding observing the
students' academic outcomes and the peer characteristics at the same time. Two measurements
of peer characteristics are used is thtudy. First, the average SES of therpe®hich
expresses how wealthy or poor the classmates are. This measurement has been calculated for
each student, considering the individual SES of the classmates. Similarly, a measure of
socioeconomic diversitwas calculated based on the SES of thesolases. The standard
deviation of the SES values expresses how diverse in the classmates are terms of the SES.
Both measurements have been standardised to a mean of zero and a standard deviation of 1 to
facilitate interpretations of the effects. Additiohgl a measurement of the academic
characteristics of the peers has been included in all the estimates. This measurement expresses

the mean performance of the classroom peers in the SIMCE examination, captueggehde

47 The polychoric correlation showed an Eigenvalue of 2.25He first factor(used to construct the
SES measuremenf)he factor accounts for .752 of the variance.
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achievement level of the peers. WHue has also been standardised to a mean of zero and a

standard deviation of 1. Tab#l shows a description of the main variables used in the

analysis
Table 4.1. Variables and desdptive statistics*®
Variable Description Type Mean Std.
Dev
Language .
Score 10th Dependent _vanable. Refers to the ;tud Continuous 0 1
Grade performance in Language (2013). Standardised
Maths Score | Dependent variable. Refers to the stud Continuous 0 1
10th Grade | performance in Math§013). Standardised.
Language Independent variable. Refers to the stud
Score 8th performance in Language (2011). Is a measurer] Continuous 0 1
Grade of prior achievement. Standardised.
Maths Score Independent variable. Refers to the stude
performance in Maths (2011). Is a measuremer] Continuous 0 1
8th Grade : . .
prior achievement. Standardised.
Is the synthesis variable derived from polychg
correlation and summarises the stud| Continuous 0 1
Student SES . : ;
socioeconomic stas. Standardised.
Refers to the number of books at the student's hg
Number of Is used as a proxy for cultural caditTakes values
Books at from 1 to 5 for the following categories: "No boo| Categorical --
Home at home"; "From 1 to 9"; "From 10 td5 "From
51 to 100" and "More than 100".
Years of Pre | Refers to the number of years of m&hool
school education for each student. It takes values from ; Continuous| 2.46| 1.36
Education to 5.
Refers to the kel of education the parents expg
their children to achieve. Take value 0 f
Parental ~ .
. AUncompl et ed Se c ond a | Categorical --
Expectations | s
ACompl eted Secondaryo
and 4gfinPkPdeate HEDO
Indigenous Takes values of zero whereither of the parent Binar _
Background | reported having an indigenous background. y
Class Size Number of classmates of stude8™ grade). Continuous| 20.94| 6.78
Peersb Refers to the average score in SIMCE ¢8ade) of
. the peersThe valies have been standardised t{ Continuous 0 1
Ability -
mean of zero and a standard deviation of 1.
= . | Refers to the average SES of the peefsgf@ade).
eer so ) .
The values have been standardised to a mean ol Continuous 0 1
SES o
and a standard deviation of 1.
Peers' SES Refers to the heterogeneity of the classmate
Heterogeneit terms of SES. The values have been standardis| Continuous 0 1
9 Y a mean of zero andstandard deviation of 1.

Note: Statisticsonly reported for continuous variables.

Basedn the information provided by the parents in the SIMCE survey, selective schools were

identified. All parents are requested to provide information about the procedures in which they

48 Additionally, a set of tables displaying descriptive statistics of the control variables for each of the
subgroups used to present the resultsadablein the appendix (482J).
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had to participate and information they submitted when applyirsghods*®. Schools are
considered to be academically selective when at least 70% of the parents respodded that
during the admission procésshe student had to take an entrance exam, participate in play
sessions (at the lower levels), or present reportstabelgrades at the former school or
assessments from psehool education. Schools were considered to be socially selective when
70% or more of the parents stated that the school requested information for certifying baptism,
marriage (civil or religious)andfamily incomes, or requested that parents participate in an
interview with part of the school staff. Some 53% (n=2,089) of the primary schools were

considered to be academically selective and 17% (n=680) to be socially selective.

Not only can the peegroup of the students be defined through admission procedures carried
out by the schools, but also withk&ighool sorting of the students into classes. For determining
which schools allocate the pupils into different classes based on their academnicthbilit
composition of each school was tested. Following the approach used by Clotfeltte& Ladd
Vigdor (20®) and used in lateworks in the field on peer effects (Shure, 2017) and within
school segregatior(evifio et al., 2016)a Chisquared test wasepgformed for each school

with two or more classes in eighth grade. The distribution of the students across classes was
tested using quintiles based on the average qualifying gradedimsthkigree years of primary
school (years five, six, and seven)gpriothe SIMCEtestand the percentage of students that
had repeated a grade during their educational trajectory. All schools rejecting the null
hypothesis of a similar distribution of students according to their academic performance or
distribution of repeatig studenf8 were included for this confirmatory analysis. According to
this estimate, sorting was presen2#¥6 of primary schoolwith two or more classeser level
(n=2003) and in 14% of the totalimbermrimary schools (n=3,921)

4.3.2 Empirical model

Pee effects can be displayed through different channels. The main pufahsework is not

to reveal the specific mechanisms by which the peer influence operates, but to determine
whether the socioeconomic characteristics of pesve An impact on studeattainment and
whether this influence might vary for students with different socioeconomic backgrounds. In
concordance with the schedhoice scheme in place in Chile, the empirical strategy assumes

that students within a schoolaske certain nowbservale factors (motivation, expectations of

4 Theindicators of selectivity have been used in previous studies. Carrasco et al. (2014) compared the
responses in the SIMCE questionnaire to a survey of headteachers asking detailed information about

the selection prochires ad concluded that both instruments provide consistent information.

°0Only schools with p<.05 in the 62 test were incl
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education, values). To control for those factors, a school fixed effects approach is

implemented. The basic model can be described as follows:

0 | T O b0 I YOUY T 'YO'YO'Y T Y00 6O
b o +g 1 ‘

Whered is the score in 10th gradsecondary) for studemtin classroont, schools. A

vector of variables to control for pri@chievementd is included for each student
based on the test score for each subject in eighth grade (primary) and the attendance in pre
school @ucation.”O is a vector summarising the socioeconomic and cultural status of
student at the primary school level. It includes the socioeconomic status of the student, an
indicator of the indigenous background of the parents, the numbleosks at home (a proxy

for cultural capital), and the expectations of the parents regarding thetstediercation. The
term“YO"Y is one of the variables of interest for expressing peer characteristics and
shows the average SES of thassroom in which studemntwas enrolled in primary school,
excluding his/her own SES. This variable expesshow poor or wealthy the peer group was.
YO'YO'Y is the second variable of interest and expresses the standard deviation of the
SES of the classroom in which studenwas enrolled in primary school, excluding his/her
own SES. This variabldenotes how diverse the group of peers is in terms of SES. The term
"Y'O0 6 O expresses the lagged mean score of the classma&8ICE (eighth grade),

and it is a measurement to express academic peer infldence. is a vector of ariables of

the classroom and schools in which studemas enrolled at primary level, such as the class

size. The termg and] represent school fixed effects for primary and secondary school,

respectively. Finally, corresponds to therar term.

Two features must be taken into consideration regarding this model. First, it simultaneously
includes measurements tfe socioeconomic and academic characteristics of the peers.
Although the focus of this work is to observe the impacts of tugals(usually refer as
6exogenousd in the |iterature) background of
arole in aping thestudents' outcomes. Excluding the measure of the academic composition

may introduce bias into the estimates. Sectir@lmodel uses lagged scores for measuring the

peer composition in both the social and academic background. This is implenoeatedd

the mutual influence between the outcome (student scores) and the peer group characteristics.

Beyond the general estates of the average impact of the classmates' socioeconomic

characteristics, several grogpecific estimates are run. In thesses, the sample is restricted
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to specific groups, such as education sector

selectivity status of the schodls the results may be biased by witlsichool segregation and

the problems of reflection (wth is not completely ruled obly using lagged measures), two
robustness checks are presented. First, the estimates are run separately for schools without
student sorting. Like many other studies in the field, this work suffers from the risk of
confusing he influence of the socioeconanstatus of the peers with other unobservable
characteristics of the students. If the students are sorted into classes within the schools based
on their academic ability, the results may be biaSedond, estimates are cooted based

on the group of stlents that moved from a primary school to a different secondary school.
Specifically, the analysis focuses on the group of students that do not have any former primary
school peers at the secondary level. As in this casgettrecharacteristics are notgidel in

any way to the performance in 10th grade, the problem of reflection is ruled out. Additionally,
this section also discusses the effects of the inclusion/exclusion of prior attainmegriopger

variables.

Althoughthis study attempts to contrigr the main factors hindering proper identification of
peer effects, two caveats are importaheninterpreting the findings. First,saagnificantpart

of the resultsare driven by large schools (with more than one classi@eel), as for the
students erolled in them there will be greater variation in the peers' characteristics compared
to those in schools with a single class per level. The extent to which this issue affects the
estimates is discussddter. Second, the merandom distribution of teache within the
schools may affect the estimates. The issue of the distribution of teachers has been addressed
recently in some works in the Chilean contéxit mostlyfocusing on how thegreallocated

across the school systeSo far, only Toledo and Vateuela (2015) hae explicitly taken into
account the withirschool distribution of teachers, observing whether teachers with different
educational background and experience are randomly distributed in primary schools with
more than one class per level. $hésearch finds systematic patseof allocation into classes,
being more likely for students in classes with higher outcomes to be taught by more
experienced teachers. Therefore, it is impossiblaléoautthat these isges may be affecting

the estimees.

4.4 Results

4.4.1 Average SES effect

The nonrandom distribution of the students across schools is a critical matter in peer effect
studies. To address this issue, this paper relies on a school fixed effects approachgassumi

that there may be characteristics that are common to all oludhergs within each school, but
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which vary across the schools. As the mandom allocation of the students to schools is the
major threat for reliable identification of peer influenceyesal estimates are presented to
analyse how the use of school fixeffiects affects the figurgs OLS Regression (columns 1

2in table 4.2, where no attempt is made to control for the-seléction problem, shows that

the most important factor affectisgt udent s6 performance in 10th
achievemat (S| MCE, ei ghth grade). An increase by or
SES leads to growth of .12Md.0990f a standard deviation in Maths albainguage scores
respectivelyThese results suggest that the influence of the average SES tEdbmates is

greater than the student's own SES in each of the subjects. The second variable of interest, the
classroom SES diversity, shows no significafifiéct in any of the subjectsh&n using OLS.
However, these estimates may be affected byrandomdistribution of the students across

the school taking place at two different times, firstly at primary schools, where the peer
influence is observed (in the scope of this study) andhsibgat secondary school where the
students are tested and a proportdf them are placed in a new educational coniakten
accounting for potential seffelection at schools solely in primary school enrolment)(3

some changes are noticed in relatiorthe variables of interest. First, there a decrease in the
magnituck of the effect of the peers' mean SES in Maths (although the impact continues to be
positive and significant), while in Language the coefficients remain unaltered. Second, a small
negatve effect associated with increases in the socioeconomic diversihe aflassmates
appears in Language. When fixed effects are only included to control for treeleeifion

problem at the secondary levet@h the results show an even greater redocgarding the
classmates' SES. Finally, when fixed effects are sgedltaneously at both primary and
secondary school {8), several changes can be observed. There is a reduction in the influence
of the prior attainment variable, but it remains the miouential factor affecting the test

scores at secondary schddRegarding the variables of interest, two issues must be taken into
account. First, the influence of the heterogeneity of the peer SES is now negative in Language,
while no significant impct is noticed for Maths, and second, there is a slight reducttbe in

coefficient of the average SES of the classmates in Math.

The estimates using fixed effects simultaneously at the primary and secondary level are
preferred because they account foritted variables in the two contexts where the students
are observe@he peer characteristics at the primary school and the outcome at the secondary

level). Furthermore, the-Bgquare measure shows higher values using school fixed effects in

51 Tables presented in this section only include the main variables used in the analysis. In the appendix
(4A-4D), tables including the full set of covariates are presented.

52|n thesection for Robustness cheglestimates based on an adaptation of the model are presented to
highlight the importance of including previous measures of attainment (and peer academic
characteristics) when analysiogmpositional effects. Results varies infaotly when the measure of

prior achievement is excluded, suggesting potential bias in the estimates.
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both years. Ashe nonrandom allocation of students occurs at both primary anohgacy

level, all of thefollowing models include school fixed effects for both years.

There are three main conclusions based on the preferred estimatest@adé 78). First,
there is an effect associated with the average socioeconomic status cdhissmates. The
impacts vary across subjectdth values of .070 and.9¥ a standard deviatian Maths and
Languagerespectively.Second, the socioeconomic heterogeneity of thesitlakes has a
much more unclear influence, with significant effecty/aacorded for Language. However,
the impacts are very small, considering thahe standard deviation increase in the level of
socioeconomic diversity leads to omlyeduction in013of a standard deviatioiT hird, there

is anegativé® although small (.058f a standard deviatigé impact due to increases in the
level of academic performance of the peers in LangdaBased on these findings, students
would benefit from being exposeduealthier peers and would not be negatiadfected by
being placed in socioeconomically heterogeneous settif@sever, increases in the mean
performance of the classmates do exert a negative influence (at least in Language).

53 The influence of the peers may operate through multiple mechanisms and it is not always positive.
For exampl e, t he Al nvi dthad stislents wauld expence aetrimentalo d e |

effects deriving from being exposed to higbhieving peers. In this model, the students are negatively

affected by both comparing themselves to other more talented students and because the classes are
targeted thigherperforming studeist Chapter 5 focuses on analysing endogenous peer effects and

provides a much more detailed discussion of this topic.
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Table 4.2. Ordinary Least Squares and Fixed Effect Estimates of Peer Socioeconomic Effe

FE FE FE FE FE FE
OoLS oLSs (2011) (2011) (2013) (2013) (2011-2013) (2011-2013)
VARIABLES Maths Lang Maths Lang Maths Lang Maths Lang
€] (2) () 4 (5) (6) (7) (8)
Prior Achievement .645%** BL7** .B644%** B17** .583%** 578*** .589%** .584***
(.003) (.003) (.003) (.003) (.003) (.003) (.003) (.003)
Student SES .059%** .044%** .058*** .045%** .026*** .023*** .026*** .024***
(.003) (.004) (.003) (.004) (.003) (.004) (.003) (.004)
Peers' Mean Performanc .004 -.055*** -.007 -.058%** -.089%** -.126*** -.007 -.059%**
(.006) (.005) (.009) (.008) (.004) (.004) (.008) (.008)
Peers' Mean SES .120%** .099*** .081%** .099*** Q775 Q77%* .070%** .099***
(.006) (.005) (.017) (.021) (.005) (.006) (.016) (.020)
Peers' SES Heterogenei .000 -.000 -.007 -.016*** -.004 -.004 -.005 -.013**
(.003) (.003) (.004) (.005) (.002) (.003) (.004) (.005)
Constant -.366*** -.329%** -.349** -.300* -.958*** -.945%** -.828*** -.872%**
(.032) (.036) (.133) (.123) (.089) (.105) (.150) (.206)
Observations 106,919 106,630 106,919 106,630 106,919 106,630 106,919 106,630
R-squared .625 479 .669 527 717 .564 733 .587

Robust standdrerrors in parentheses. *** p<0.001, ** p<0.01, * p<0.05. Standard errors are clustered at the secondary school level
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4.4.2 Peer effects in different socioeconomic groups and school sectors

The general results @rrevious models using fixed effects&y show that an increase in the

cl assmatesd average SES has a positive impac
no effects associated with increases in the levels of socioeconomic heterogeneity in the
classroom. As the literature has suggestedjrilaence of peer characteristics may vary for

students in different parts of the SES distributibor example, it may be that highly
disadvantaged students benefit more from being exposed to wealthy clagharatbsse in

the middle of the SES distuion. Exposure to a more heterogeneous class in terms of SES

could also influence poor and wealthy students differently. In Talde estimates are

presented by dividing the students ititcee equivalent groucording to their SES.

The results in Tiale 4.3 show that the impact of the classmates' characteristics varies according
to the SES of the students. In Maths, a one standard deviation increase in the mean of the
classmates' SES leads to positive sigdificant effects for students from tercitband 2 (.071

and .076f a standard deviatiaespectively). No impact is observed for the wealthier students
(tercile 3). A dissimilar picture is depicted by the results for Language. In this case, thet poore
and the wealthiest students benefit frororéases in the mean SES of the peer group (.114
and .0980f a standard deviatiorespectively), while students in tercile 2 do not experience
any effect. Once again no relevant impacts are related to increasEgioeconomic
heterogeneity It is importart to note thal in Languagé increasesin the peer group
performance are associated with negative values, which tend to be greater for wealthy pupils.
This suggests that the socioeconomic and academic chatizsesi® to some exteidt

exerting opposite efti#s on the students.
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Table 4.3. Fixed Effect by Student SES

Maths Language
Tercile 1 Tercile 2 Tercile 3 Tercile 1 Tercile 2 Tercile 3

VARIABLES (1) (2) (3) (1) (2) 3)
Prior Achievement 594>+ .600*** .566*** S575%** 597*** 581 ***

(.005) (.005) (.005) (.005) (.005) (.006)
Student SES .038*** -.002 .050%** .004 -.005 .06 7***

(.009) (.016) (.008) (.010) (.019) (.010)
Peers' Mean Performance -.001 .008 -.026 -.038** -.068*** -.076***

(.014) (.014) (.015) (.014) (.014) (.014)
Peers' Mean SES .071* .077** .035 .114** .068 .098**

(.030) (.027) (.030) (.038) (.036) (.037)
Peers' SES$leterogeneity -.005 -.014* -.004 -.013 -.006 -.019*

(.007) (.007) (.007) (.009) (.009) (.008)
Constant -1.137%* -.975%** -1.307*** -.839%** -.591* -1.446%**

(.199) (.201) (.276) (.251) (.241) (.280)
Observations 34,732 36,020 35,161 34,962 36,287 35,381
R-squared .691 713 .736 .593 .594 .585

Robust standard errors in parentheses. *** p<0.001, ** p<0.@%0.05. Standard errors are clustered at the secor
school level.



As previous literature has highlighted, Chile shows levels of hypgregation in regari

SES. Mordhan half of the total enrolment is educated at private subsidised schootgighit

this sector has significant levels of SES diversity in enrolment, the composition of the schools
within this sector tends to be highly homogenous. Tablesdows the eBhates for each
educational sector. SES heterogeneity does not have an etfeeniunicipal sector, while it

has a negative and minimal impact on Language in subsidiseate schools. Conversely,
there is a positivée although again smdll effect for Mahs in the nofrsubsidised private
sector. The effects of an increase in the ay@ISES of the classmates leads to gains in the
SIMCE scores in both municipal and subsidised private schools, while no effect is recorded
for the nonsubsidised private school@nce again, negative effects caused by increases in the

average performance tife peers are observed in Language.

Table 4.4. Fixed Effects Estimates by School Sector

Municipal Sub_sidised NonSl_Jbsidised
Private Private
VARIABLES Maths Lang Maths Lang Maths Lang
1) (2) 3 4) 5 (6)

Prior Achievement .594*** S576%** .595%** .592%** 506*** .566%**
(.004) (.005) (.004) (.004) (.009) (.011)

Student SES .019%** .007 .020*** .025*** .036*** .030**
(.004) (.005) (.003) (.004) (.007) (.009)
Peers' Mean Performanc .005 -.045%** -.015 -.051*** -.025 -.068***
(.009) (.010) (.010) (.010) (.016) (.017)

Peers' Mean SES .039** .069*** .051** .046* .006 .015
(.014) (.017) (.016) (.020) (.024) (.031)

Peers' SES Heterogenei  -.008 -.011 -.007 -.013* .027* -.021
(.005) (.007) (.005) (.006) (.014) (.018)

Constant -.954%** - 762%** -.861%** -.925* -.059 .575*%
(.239) (.215) (.232) (.391) (.135) (.228)

Observations 40,590 40,435 57,565 57,426 8,631 8,635
R-squared .682 575 .696 .559 .585 A77

Robust standard errors in patieeses. *** p<0.001, ** p<0.01, * p<0.05. Standard errors are clust
at the secondary school level.

89



4.4.3 Socioeconomic peer effects and student selection

One particularity of the Chilean educational system issittabols did not face any restrictions

on controlling their intake. As selection was allowed in practice, an important proportion of
the schools implemented admission procedures which served to gather information about the
students regarding both academid aocial matters. As this may be aaal institutional

factor that contributes to shaping the schools' compositions, estimates are presented separately
according to the selective status of the schools in accordance with the parents' reports.
'Selectiviy' has been classified into two dimerss: social and academic, depending on the

type of selection procedures conducted by the school.

The results in Tabld.5 show some differences between the schools implementing selective
practices and those withoutudent selection. Regarding social sélen, the positive
influence of increases in the classmates' SES is much more notable in schoolsseigutive
admission (.049 an®89 of a standard deviatian Maths and Language, respectively). The

positiveeffects only hold for Maths in socialselective schools.

Schools without academic selection recorded positive and significant éiifdotsh subjects)
associatedvith increases in the classmadt8&S while the impact of this factor is limited to
Maths in academically selective scho@sirgisingly, the effects in Mathare greater for the
students enrolled in selective schools compared to those isabective institutions. This
draws a peculiar piture, in which the way the effects are displayed vagigsificantly by
subject.The effecs of the classmatesocioeconomic diversity appeantto be significant in

most of the estimates, regardless of the selectivity status of the school. Firchdlgnaistent

with previous estimates, the effects of increasdgbe average performancetbé peers lead

to negative effects. This detrimental impact is observed exclusively in Language, but is

manifested independently of the selectivity status of theals.
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Table 4.5. Fixed Effect Estimates by School Selectiyit

Without With Without With
Social Selection Social Selection Academic Selection  Academic Selection
Maths Lang Maths Lang Maths Lang Maths Lang
VARIABLES (25) (27) (26) (26) (29) (31) (30) (32)
Prior Achievement .599*** 581 x** .556%** .594*** 592%%%  B78*** .586*** 5BT7***
(.003) (.003) (.005) (.006) (.004) (.005) (.003) (.004)
Student SES .020*** QL17%** .037*** .037*** 021 %** .014** 025%**  Q27***
(.003) (.004) -.006 (.008) (.004) (.005) (.004) (.005)
Peers' Man Performance -.002 -.054%*** -.032* -.053*** .005 -.042%** -.019 -.069***
(.008) (.008) (.015) (.015) (.010) (.012) (.010) (.010)
Peers' Mean SES .049%** .089*** .075* .034 .037* .093**=* .059** .045
(.014) (.018) (.032) (.042) (.016) (.019) (.020) (.026)
Peers' SES Heterogenei -.007 -.013** .006 -.019 .001 -.013 -.009 -.015*
(.004) (.005) (.009) (.012) (.006) (.007) (.005) (.006)
Constant -.860*** - 911** -703***  -1.136*** -1.012%** - 825*** - 763*** -.882*
(.150) (.2112) (.129) (.170) (.253) (.208) (.169) (.356)
Observations 81,555 81,343 25,364 25,084 41,262 41,157 65,657 65,473
R-squared .704 572 .695 .548 .688 .580 726 574

Robust standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05. Standard errors are ctisteregcondary schou
level.



4.4.4 Robustness checks

So far, the estimates suggest there are positive and significant effects associated with increases
in the socioeconomic status of the classmates (greater in Language) and virtually no impacts
related togreater socioeconomic heterogeneity. However, soraecas of bias cannot be

ruled out in the estimate using the fe#imple. This section presents analyses addressing two
issues: the withi#schoo|] nonrandom allocation of the students and the presentarmoer

primary school peers at the secondary scheal. An analysis of the extent to which the
inclusion/exclusion of certain control variables affects the estimatdsopresented.

In this paper, estimates using school fixed effects assume thatutdents are randomly
allocated to classrooms withiihe schools. Although this a reasonable assumption for most of

the schools, recent evidence suggests that sorting practices take place in Chilean secondary
schools. Although all the estimates includeasweements of peer ability at the classroom
level, trere may be other nesbservable factors that are correlated to certain groups within
school. To tackle this issue, estimates are presented based on the group of schools where
student sorting was not usekh this scenario it is reasonable to assume thahalnon
observable factors will be fairly distributed across classes.

Three main conclusions emerge from Tabl@ First, the effects of the variables of interest
remain significant and positivor negative with minimal coefficient in the case of the
socioeconomic diversity of the peerdhis implies that the main findings presented in this
study hold up even considering the frandom allocation of students within schools. While
in previous estimate the effects of increases in the peer group's B&8were .070and
.099 of a standard deviatioMaths and Language, respectively), in the subset of schools
without sorting the values change to .081 and @f7& standard deviatiomMNo changes are
obseved regarding the role of peers' socioeconomic bgéareity. Second, although the
figures remain positive and significantr e gar di ng peer stlieremadgight per f o
variation in the coefficients in both subjects. This implies that the albocat the students
across classrooms may play a rdlgroducing bias into the estimates. Although it is not
possible to rule that this is do@ sample variation, the changes are small and do not change
the main findings. Third, there are some changesthe influence of the academic
characteristics of # classmates. While in previous estimates no significant effect was
recorded in Maths, in the subsample of schools without student sorting there is a significant
and negative impact in Maths (.088a fandard deviationand a largeand also negative
effect in Language (.083f a standard deviatidnAs could be expected, withsthool sorting
seems to be more closely associated with the academic features of the peer group than the
socioeconomic charamtstics.These figures suggedtsat the negative impact of increases in
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the average peersod6 perf or mamute(negasive)effetcte nuat e
of the peers influence diminiskivhere more academically homogenous groups are
implemened.

Table 4.6. Fixed Effect Estimates for Schools Without Sorting Practices

Maths Lang Maths Lang
VARIABLES (1) (2) (Preferred Estimates)
Prior Achievement 581+ 587+ .589r* 584+
(.004) (.004) (.003) (.003)
Student SES .025%** 031 %+ .026*+* 024+
(.004) (.005) (.003) (.004)
Peers' Mean Performance -.033** -.087*** -.007  -.059***
(.010) (.010) (.008) (.008)
Peers' Mean SES 081+ .076** 070+ .099***
(.019) (.024) (.016) (.020)
Peers' SES$leterogeneity -.000 -.013* -.005 -.013**
(.004) (.005) (.004) (.005)
Constant -.809** -.941*  -.828*** - 872%*

(.283) (.399) (.150) (.206)

Observations 58,609 58,468 106,919 106,630
R-squared 739 .588 .733 .587
Robust standard errors parentheses. *** p<0.001, ** p<0.01, * p<0.05. Standard errors
clustered at the secondary school level.

The use of lagged measures of peer characteristics helps separate the mutual influence in the
results between the students and their peer grampei#r, during the transition from primary

to secondary school, most of the students are sorted into a classroom with a proptitéion

former primary school peers. This lack of variation implies that the current peer group is
affected by the formerassoom group (including the student's own performance). One option

to reveal this relationship is to estimate the effect of the peers only for students with no former
primary peers at the secondary school. However, this number is very limited in th@nChile
system. Thereforgestimates are presented using the sample of students with less than 10% of
former primary school peers in the secondary school class/ltmugh this approach does

not entirely eliminate the bias, it helps observe whether the esiisrremain stable or there

are changes when there is an important change in the composition of the group.

Table4.7 shows that the effects of the variables of interest remain significant and positive.
However, a reduction in the magnitudetioé impacts irboth subjectés observedalthough
it is more marked in Language). While in the preferred estimates 3ebl.the effect

associated with a one standard deviation increase in the peers' mean SES waad .090

54 This issue will be discusséd Chapter 5, which focuses on academic peer effects.
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