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Abstract

This paper analyses the characteristics that lead parents to choose a particular school for their children
in different Spanish regions. This choice is studied taking into account several school and family char-
acteristics. We estimate the probability of parents choosing a particular school using a conditional logit
model for different Spanish regions with data from PISA 2012. The main results indicate that the
characteristics with the biggest influence on school choice are public/private, location, and reputation.
As expected, some characteristics, like a school being private, and its socioeconomic composition,
become more relevant as family wealth and parents’ education level increases.
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1. Introduction

The aim of this paper is to analyse which school characteristics drive parents to choose
a certain school for their children in different regions of Spain. Besides analysing how the
schools’ attributes determine parents’ choice, their pick is also studied in relation to the fam-
ily’s characteristics; specifically, the family’s wealth and the parents’ educational level. More
precisely, we use data from the PISA 2012 (OECD, 2012) questionnaires on students and
schools to estimate the probability of parents choosing a particular school for their children
using a conditional logit model.

This model is based on three basic assumptions: the choice studied is a discrete event,
attraction towards a certain school varies across individuals as a random variable, and parents
choose the school that provides them with the highest utility. In line with previous literature,
we believe these assumptions are met, and that parents behave rationally by maximizing their
utility, because determining the school they should send their children to is one of the most
difficult decisions parents have to make. Thus they take this decision as seriously as it de-
serves, and with good reason: empirical evidence suggests that the school accounts for
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around twenty per cent of the variation in students’ grades in Spain, and up to 25 per cent
for other countries in PISA (Cebolla-Boado, Radl and Salazar, 2014; Chiu, 2010). These
results on school-level effects hold even when taking into account the self-selection effect of
upper-middle class families into a few schools (Konstantopoulos, 2005).

The majority of the empirical papers on the subject focus on the families’ characteris-
tics and school type (private versus public). However, in the present analysis, we center
our efforts on identifying the attributes and characteristics that make a certain school more
desirable than others. Furthermore, this work differentiates itself from others in the area
not only because it uses PISA data and a conditional logit model for the estimations, but
also because we consider additional explanatory variables and delve into the differences
among Spanish regions. We also put into practice a novel method to correct for potential
endogeneity, by using the Multiple Indicator Solution instead of the typically used Control
Function method.

More precisely, our main hypothesis is that parents choose one particular school over
another based on certain combinations of observable attributes that said school has, such
as cost, size, infrastructure, ambiance (e.g. socio-economic composition, activities of-
fered) and distance from home. Furthermore, we believe that the relevance of each of these
attributes varies depending on some family characteristics, like wealth and parents’ edu-
cational level.

On the other hand, we also consider that a school’s name or reputation —an intangible
attribute— is also a decisive factor behind many parents’ decision, which was shown by
Hughes, Wikeley and Nash (1994) to be a cited reason by 46% of surveyed parents. These
hypotheses are studied separately for different Spanish regions.

Other works on this subject are commonly identified by their use of quantitative data
(usually collected from different surveys), parents’ ranking of schools, and/or additional
information regarding chosen schools’ characteristics. For example, previous studies have
found that parents’ preferences regarding school choice are affected by the quality of their
assigned public school, which is, of course, related to reputation (Hastings, Kane and
Staiger, 2005; Stoddard and Corcoran, 2007; Heath, 2009; Brunner, Imazeki and Ross, 2010;
Hausman, and Larsen, 2012). A particular study by Bagley (2006) confirmed that parents act
as consumers when it comes to the school choice market in the UK, and school managers
have shifted their policies to attract families by catering to parents’ preferences. When they
study a parental choice in a public school program in North Carolina, Hastings, Kane and
Staiger (2005) find that different parents have different preferences over schools. In particu-
lar, they use parents’ rankings of their three top choices to estimate families’ preferences for
school attributes. They find that schools that are perceived to be of high quality attract fami-
lies who strongly value quality, whereas those with a higher preference for proximity choose
neighbourhood schools. The main problem is that higher income parents favour higher-
achieving schools, and their results indicate that differences on preferences might lead to
disparate parental pressure on schools to improve performance, increasing segregation. This
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segregation occurs not only by socioeconomic class, but also by race, especially in the U.S.
(Kimelberg and Billingham, 2012; Billingham and Hunt, 2016).

When it comes to the Spanish literature of school choice, there are, among others, those of
Mancebén and Pérez (2007 and 2010); Escardibul and Villarroya (2009); Rambla, Valiente and
Frias (2011); Manceb6n et al. (2012); Benito, Alegre and Gonzélez (2014) and Green et al.
(2014). In line with Hastings, Kane and Staiger (2005), Benito, Alegre and Gonzélez (2014)
find socio-economic differences between families when analysing school educational projects
in Barcelona. School educational projects are used as a tool to increase school autonomy and
as a potential new criterion for school choice. Although the most educated parents have shown
interest on the educational projects, there is still evidence that social composition in schools is
a major deciding factor. This is in line with the findings of Schneider, Elacqua and Buckley
(2006), whose results suggest that, though parents state academic reasons for choosing a par-
ticular school, actual behaviour (i.e. revealed preferences) suggests that they are indeed influ-
enced by social composition. It also relates to the conclusions obtained by Mancebén and Pérez
(2010), who observed using PISA 2006 that students with low and high socioeconomic status
are quite segregated into public and private schools respectively. They also observe a low pro-
portion of immigrants in private schools. These findings follow those by the same authors
Mancebén and Pérez (2007) who, by conducting their own student survey, found that the Span-
ish system of educational accords (subsidized private schools) has failed to bring equality of
opportunities to families of lower socio-economic status. In a similar vein, Manceb6n et al.
(2012) obtain, using data from PISA 2006, that household socio-economic characteristics are
of special importance when explaining student performance in science competences. However,
more recent work by Green et al. (2014) suggests that, although private schooling in Spain
might generate better educational outcomes, it does not necessarily maximize, and may even
reduce, students’ wellbeing.

Furthermore, Rambla, Valiente and Frias (2011) find additional evidence of socio-eco-
nomic segregation due to school choice when they focus on the Government-dependent pri-
vate schools in their school choice study of both Spain and Chile. In both countries, publicly
funded schools that are of private ownership represent a large part of the options available.

Escardibul and Villarroya (2009) are a point of reference for our analysis, since they use
the 2003 and 2006 versions of PISA to estimate a multinomial logit for different autonomous
regions in Spain. However, the dependent variable in their estimation is a three-way school
type (Public, Government-dependent Private, and Independent-private) and they focus
mostly on the families’ characteristics, whereas our main focus is on the schools’ attributes.

They find that the characteristics of families who choose Government-dependent Private
schools are very similar to those who choose Independent Private schools, and different from
the Public ones. However, Independent Private schools can select students as they wish due
to their completely private funding; whilst Government-dependent Private ones cannot, since
they are subject to the same regulations Public schools have. Therefore, they suggest that
Government-dependent Private schools operate as subsidized private schools, hence creating
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the unbalanced distribution of immigrants across school types, who largely opt for public
schooling.

Besides the fact that there is a very high proportion of Government-dependent private
schools (up to 54% in regions such as the Basque Country), the educational system in Spain
suffers from several particularities, mostly stemming from the Franco era. His dictatorship
in the mid-twentieth century resulted in a return to centralization, and the oppression of any
cultural or linguistic expression different from the Spanish one. A process of democratization
followed Franco’s death, during which the need for a new territorial organization became
apparent. This took shape with the creation of the autonomous region defined by the Spanish
constitution of 1978 (still in effect), which ruptured the existing centralism that also existed
in the educational system. Therefore, the autonomous regions took on as many educational
competences as expressed in their corresponding autonomous statute. Although compe-
tences vary, especially regarding the language of instruction in areas where there is more
than one official language, all autonomous regions have the same basic structure regarding
the number of compulsory years of schooling and subjects to be taught (Davila Balsera,
2003).

The school network in Spain can be classified into three different types: public schools,
Government-dependent private schools, and fully independent private schools. In reality,
however, it is common to differentiate only between public and private: even the Spanish
Ministry of Education, Culture and Sports does so (Spanish Government, 2016), probably
because of the different cost each type entails: public schools are completely free of charge
for parents, whereas private ones —be it Government-dependent or fully independent— are
not. Therefore, it is not surprising that the PISA 2012 stratums only differentiate between
public and private schools as well.

Table 1
SURVEYED SCHOOLS AND STUDENTS IN SPAIN, PISA 2012
Autonomous Region Number Number % of Public % of Private
of Schools of Students Schools Schools
Andalusia 52 1434 73.08 26.92
Aragon 51 1393 60.78 39.22
Asturias 56 1611 66.07 33.93
Balearic Islands 54 1435 59.26 40.74
Basque Country 174 4739 44.83 55.17
Canary Islands 9 220 66.67 33.33
Cantabria 54 1523 61.11 38.89
Castile and Leon 55 1592 60.00 40.00
Castile-La Mancha 8 231 75.00 25.00
Catalonia 51 1435 56.86 43.14

Ceuta and Melilla 4 180 50.00 50.00
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(Continued)
Autonomous Region Number Number % of Public % of Private
of Schools of Students Schools Schools
Extremadura 53 1536 75.47 24.53
Galicia 56 1542 71.43 28.57
La Rioja 54 1532 55.56 44.44
Madrid 51 1542 52.94 47.06
Murcia 52 1374 75.00 25.00
Navarre 51 1530 62.75 37.25
Valencia 17 464 64.71 35.29

Source: OECD PISA 2012.

Table 1 shows the number of surveyed schools and students in the PISA 2012 question-
naire, which is the dataset we use for our analysis, as well as the percentage of public versus
private schools in each autonomous region of Spain.

Note that the proportion of public versus private schools varies widely, ranging from
only a quarter of private schools (Extremadura, Murcia) to more than half of the schools
(Basque Country). This variability will of course affect our results in the next section. How-
ever, we could group regions into those that have two thirds or more of public schools, and
those that have around 50% of each. In fact, when estimating the conditional logit model for
each region with the chosen school as the dependent variable, we observe that each autono-
mous region has results similar to those regions with a comparable proportion of public
versus private schools. This leads us to focus only on the following autonomous regions:
Andalusia and Extremadura, with around 75% of public school; Madrid, as representative of
a half-and-half proportion; and Catalonia, Galicia, Valencia, and the Basque Country, since
these are regions in which a second official language exists.

Furthermore, for the Basque Country, we consider as school type not only the public and
private options as we do in the other four regions, but also the three different instruction lan-
guage models offered (Spanish, Basque, and Mixed); which combined make up the six stra-
tums differentiated in the PISA 2012 database: Public Basque, Public Spanish, Public Mixed,
Private Basque, Private Spanish, Private Mixed. These six categories are in fact distinct from
one another, and cannot be combined (Vega-Bayo and Mariel, 2015). Unfortunately, no such
data is available for the other regions in which a second official language is spoken.

Education begins at the age of three for all of the Spanish autonomous regions, and the
school choice is usually left to the parents (Calsamiglia and Giiell, 2013). The choice process
works as follows: first, the parents fill in an ordered set of schools to the administration which,
in theory, should be ranked by preferences. The schools and administration then allot the spots
following a set of rules (which take into account whether there are other siblings already at-
tending the school, the family’s place of residence, parents’ workplace, their annual income,
disabilities of the student and/or family members ...) and the stated preferences.
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Table 2 details the admissions criteria followed in the school assignment process in the
five Spanish regions on which this paper is especially focused. The main criteria are the
same, whereas the complementary criteria vary slightly between the regions. The main dif-
ference is the exact number of points awarded for each criterion.

The remainder of the paper proceeds as follows. After this introductory section, section
2 describes the methodological framework. Section 3 explains the data used for the estima-
tion of the model, while section 4 presents the main empirical results obtained from our data
analysis and section 5 ends with a discussion of these results and conclusions.

2. Estimation methodology

In order to estimate the probability of parents choosing a particular school for their chil-
dren, as well as analyse which characteristics drive parents’ decision, we estimate a Condi-
tional Logit model (McFadden, 1974). Said model’s basic assumptions are the following: the
choice studied is a discrete event, attraction towards a certain school varies across families
as a random variable, and parents choose the school that provides them with the highest util-
ity. We consider these assumptions to be reasonable, in line with Escardibul and Villarroya
(2009), and that parents behave rationally by maximizing their utility, because choosing a
school for their children is one of the most important decisions parents make. Thus they take
this choice as seriously as it deserves.

Therefore, the utility derived from choosing a particular school i for each individual
family 7, denoted U, , is modelled in the following way:

U =V +e¢.
in in in

where V. is a deterministic component and ¢,, is a random component. In our case, the de-
terministic part is comprised of the school characteristics and their interactions with the in-
dividual (family) characteristics:

Vin:ASCi+x’inﬁ+Z,in% (1)

where x; is a vector representing the K school characteristics of school i corresponding to
family n. Vector z,, collects the interactions of these school characteristics with individual
characteristic of family n. Vectors § and y contain parameters to be estimated.

Given the difference in behaviour for Basque-speaking families compared to non-
Basque speaking ones (Vega-Bayo and Mariel, 2015), the estimated model for the Basque
Country slightly differs from the one presented in (1). Besides the wealth and education
family characteristics, we additionally consider the language spoken at home as a third indi-
vidual-specific interaction effect. This third individual specific characteristic a dummy vari-
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able defined as equal to one if the family speaks Basque at home, and equal to zero if they
speak Spanish or any other language. This variable is interacted with one of the school
characteristics, namely, school type; therefore (1) is transformed into:

V, = ASC,+x", B+ 2,y +5",0, )

where s contains interactions of school and individual characteristics with a dummy variable
representing Basque-speaking families. Vector d contains parameters to be estimated. Note
that, as previously mentioned, school type in the Basque Country is not represented by only
two categories (private, public) as in the other autonomous regions, but rather, we have the
additional consideration of the instructional language models (Basque, Spanish, Mixed)
since the language of instruction plays an important role in the Basque region.

For all seven regions analysed, the dependent variable is the specific school chosen by
each family. Theoretically, each family can choose between all the schools in the region.
Of course, this is not realistic because a family’s choice is normally constrained to the area
nearby their home. However, this has no impact on our estimation due to McFadden
(1978), who showed the appropriateness of a conditional logit with only a sample of the
alternatives.

The term ASC, is a school-specific intercept that captures the intangible attribute of
reputation, or “brand” effect of each school. The alternative-specific constant for an alterna-
tive captures the average effect on utility of all factors that are not included in the model.
These constants allow, therefore, some alternatives to be chosen with higher probability than
another because of effects not captured by the explanatory variables (Train, 2009, p. 20).

Concerning the explanatory variables, we have several (K) school characteristics, to-
gether with a couple (L) of family ones. The values of the first group of explanatory variables
(school characteristics) vary between schools, whereas the values of the second group (the
socio-demographic variables of the students’ families) vary between individuals. The school
characteristics include variables related to school ownership or type, cost, size, infrastruc-
ture, ambiance or composition, and distance, which presumably all influence the family’s
decision. These variables are chosen taking into account other authors’ previous findings, as
discussed in the introduction. Regarding family characteristics, we consider two of them,
family wealth and parents’ educational level, since these two are indisputably related to
school choice in the literature.

Regarding the election of these two particular family characteristics, we should mention
that we also considered using the family’s socioeconomic status as a potential explanatory
variable. However, PISA calculates this particular variable using five other indices: among
them are family wealth as well as parents’ educational level; together with parents’ occupa-
tional level, cultural possessions and home educational resources (OECD, 2014b). This is the
reason why using all three indices (socioeconomic status, family wealth and parents’ educa-
tional level) was not feasible, due to the correlation between them.
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Therefore, we decided that focusing on family wealth and educational level separately
—instead of only using the family’s socioeconomic status— would make the results richer by
allowing us to disentangle the effect of these two variables.

One issue our estimation strategy could potentially have is omitted variable bias: omit-
ting a relevant attribute from the set of explanatory variables leads to omitted variable bias
and subsequently to a problem of endogeneity. In a conditional logit framework, this prob-
lem is addressed, for example, by Guevara and Ben-Akiva (2006); and it is usually solved
by the use of the Control Function method. One important drawback of this approach, how-
ever, is that it requires instrumental variables, which may be very difficult to obtain for
various discrete choice applications.

On the other hand, the Multiple Indicator Solution (MIS) method does not require instru-
ments to correct for endogeneity. Guevara and Ben-Akiva (2013) show that this approach can
be extended to discrete choice modelling under some mild assumptions. This is the approach
we will take in our application. Note that the MIS method for discrete choice models is a
direct extension of the same method for linear models described in Wooldridge (2010). In
the first step, the two indicators are used in an auxiliary regression: one of the indicators as
the dependent variable, and the other one as the explanatory variable. In the second step, the
indicator used as the dependent variable in the auxiliary regression is included in the utility
function (1) together with the residuals from the auxiliary regression.

According to Guevara (2015) and Guevara and Polanco (2016), the MIS approach takes
advantage of the existing correlation between two indicators; this correlation is assumed to
be due to the omitted variable.

2. Data

Therefore, in order to estimate the model presented in equation (1), we have used data
from the PISA 2012 students and schools’ questionnaires (OECD, 2012). Our analysis is
limited to the seven regions in Spain specified in the introduction: Andalusia, Extremadura,
Madrid, Catalonia, Galicia, Valencia and the Basque Country.

The sample for the PISA 2012 questionnaire was selected using a two-stage sample
design (i.e. first, a sample of schools; and then a sample of students within the sampled
schools); and it is conducted in such a way that it is indeed representative of the student
population.

The explanatory variables’ basic summary statistics are presented in Table 3 for the
analysed autonomous regions. Note that for the dummy variables, the mean is the proportion
of individuals in the sample with the characteristic coded as one.
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The school characteristics in our analysis of school choice are classified into the follow-
ing groups: school ownership or type (representing the cost), size indicators, infrastructure,
ambiance, and distance from the family’s home to the school proxies. These school attributes
are considered in relation to family wealth and parents’ educational level. The statistical
significance of these school attributes and their interaction with the two family characteris-
tics are meant to test our hypotheses that families consider certain attributes when choosing
a school, and moreover, that they do so in a different way depending on the family’s charac-
teristics.

School ownership can be either public or private. This is meant to represent the cost in
a qualitative way, because public schools are free; whilst private ones come with a monthly
fee. For the Basque Country, we have the additional consideration of the three mutually ex-
clusive language models, as seen in the last few rows of Table 3. That is, for the case of the
Basque Country, school type is represented by five dummy variables instead of a single one,
representing the following categories: Public Spanish, Public Mixed, Private Spanish, Private
Mixed, and Private Basque; i.e., Public Basque is the omitted (base) category.

Regarding the effect of the school size, we consider total school size and average class
size, measured as the number of students. Concerning the infrastructure, we use number of
computers per student in the school, and a global measure of the quality of the physical in-
frastructure available in the PISA 2012 dataset. This infrastructure indicator is a scale vari-
able computed on the basis of three items measuring the principals’ perceptions of potential
factors hindering instruction at school (OECD, 2014b). More precisely, principals had to
answers questions pertaining to the shortage or inadequacy of things such as school build-
ings, classrooms, grounds, heating, cooling, and lighting.

With respect to the ambiance, four different aspects are considered. The most important
variable from this set is probably school composition; nevertheless, the PISA data set does
not include any variable that could represent it: of course, as we have already mentioned, the
omission of a variable measuring socio-economic composition could potentially lead to en-
dogeneity issues.

Therefore, as previously discussed, we use the MIS approach to correct this issue. Recall
that the MIS approach requires two indicators that will first be used in an auxiliary regression
(one as the dependent variable and the other as the explanatory one); and in a second step,
we then estimate equation (1) (or equation (2) for the Basque Country), but including the
indicator used as the dependent variable in the auxiliary regression as well as its residuals.

In our particular case, the omitted variable is the school composition. The indicators are
represented by the Home Educational Resources (Socio-economic Composition Indicator,
which would be the dependent variable in the auxiliary regression) and Truancy Indicator
(the explanatory variable in the auxiliary regression). The former is an index variable con-
structed by PISA for each student/family using students’ answers to questions such as: does
the student have a desk to study at, a computer they can use for school work, books or tech-
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nical reference books to help with school work, or access to educational software. We calcu-
late the Truancy Indicator ourselves using PISA questions such as whether the student has
repeated any grades, and whether he/she is usually late to class or skips school. Since both
of them are initially student level variables, we transform them by calculating a school level
average: for each school, we average the indicators only over those students who actually
attend it.

Given the definitions of the two indicators, it is expected for them to be correlated due
to the fact that they are both influenced by the (omitted) school composition. This justifies
their use in the MIS approach per Guevara (2015) and Guevara and Polanco (2016).

Going back to the rest of the variables representing school ambiance, the second one we
considered is a dummy variable indicating whether any sports activities are offered or not.
The third one is a scale variable that serves as an indicator of how much teachers participate
in leadership activities. It is computed using answers from questions such as whether they
are provided opportunities to participate in school decision-making, if teachers are engaged
in providing a culture of continuous improvement, and whether they are asked to participate
in reviewing management practice. The fourth variable considered as an ambiance attribute
is a dummy variable indicating whether the majority of parents at the school pressure to
obtain better results. Feuerstein (2000) considered similar variables (sports, teacher morale,
and academic pressure and contact with the parents) to measure parental involvement in
schools. Harris et al. (2015) in a revealed preference analysis also found that extracurricular
activities play a much bigger role when choosing a school than the one found when analysing
stated preferences, suggesting that it is indeed a very important characteristic.

Another variable considered important when picking a school is its distance from home.
Unfortunately, such a variable is not available in the PISA 2012 dataset due to anonymity
reasons, which potentially leads once more to omitted variable bias. In order to partially
surpass this shortcoming, we include three proxy variables for distance in our analysis. The
first two are dummy variables indicating where the school is located —in a village or city (the
base category is town). The third distance proxy is also a dummy variable that indicates
whether the school considers the family’s place of residence in the admission process or not.
If families care whether about this (i.e. if they care whether their residence is considered in
the admission process), it is reasonable to assume that this happens because they are looking
for schools close to or in the area where they live or work, since they are awarded more
points in the school assignment process when they live or work in the school district.

Besides considering all these school variables on their own, we also take into account
how their effect varies in relation to two family characteristics: family wealth and parents’
educational level. The first one is an index variable constructed by PISA 2012, which is
based on students’ responses to whether they have certain assets or possessions at home,
such as a room of their own, number of bathrooms, Internet access, number of TVs, etc. The
variable of parents’ educational level is a scaled average of the mother and father’s educa-
tional levels, which are defined according to the International Standard Classification of
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Education (ISCED) of 1997. The fact that families’ socio-economic background has some
effect on school outcomes is widely accepted in the literature (Gershoff er al., 2003; Schutz,
Ursprung and Wobmann, 2008; Hartas, 2011; Dahl and Lochner, 2012). We expect family
characteristics to affect school choice as well.

In order to test our hypothesis that, besides these characteristics, school reputation mat-
ters as well, we also include school intercepts that capture this “brand” effect. This contrasts
with other examples in the literature; Sandy (1992), Hastings, Kane and Staiger (2005), and
Brunner et al. (2010); who include average test score outcomes as a more objective measure
of the school’s quality. On the other hand, Brasington and Hite (2012) test the relevance of
a school’s reputation or quality when choosing by including a measurement of perceived
quality by parents (i.e. do the parents perceive the nearby schools as high or low quality).

It should be noted that the conducted analysis focuses on the year 2012, during which a
severe economic recession was taking place in Spain. Furthermore, the effect of this crisis
differed between the autonomous regions. It is reasonable to assume that the estimated mod-
els are at least partly influenced by this issue. However, since we estimate separate models
for each autonomous region, and the analysed data does not have a panel structure, it is not
possible to include variables that would serve as potential controls to capture the effect of the
economic recession.

Table 4 shows the unemployment rate, GDP and public expenditure in Education for the
autonomous regions considered in our analysis, before the recession and for the year 2012.
We can see, firstly, that the unemployment rate grew and the GDP and public expenditure in
Education fell due to the recession. Secondly, these fluctuations are heterogeneous between
the regions considered. However, the regions also had different levels of unemployment,
GDP and expenditure prior to the recession. Thus, the results we obtain should be inter-
preted in this context of recession, but also taking into account that the autonomous regions
are inherently different from one another to begin with, which is one of the reasons why our
study differentiates between regions.

4. Empirical results

To estimate the probability of parents choosing a certain school for their children, we
apply a conditional logit model defined in (1) (or in (2) for the Basque Country) for twelve
school characteristics (K = 12) and two family characteristics (L = 2) presented in Table 3
based on data from PISA 2012. Tables 5-8 summarize the results obtained from estimating
this conditional logit model in seven different autonomous regions in Spain: Andalusia, Ex-
tremadura, Madrid, Catalonia, Galicia, Valencia and the Basque Country. For each of the
regions, we consider as explanatory all variables representing the school characteristics and
their interactions with the family characteristics, every one of them previously detailed in
Table 3. The results are presented in various tables in order to make the interpretations of
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different effects clearer. More precisely, Table 5 reports the main effects of the school char-
acteristics, Table 6 shows their interactions with family wealth, and Table 7 presents their
interactions with parents’ education.

Table 5

ESTIMATION RESULTS FROM THE CONDITIONAL LOGIT MODEL. BASE EFFECTS

Variable Andalusia  Extremadura Catalonia Madrid gxﬁ&;
Private -1.213 -1.834 -1.320 1617
School size -0.569 -1.782%#% 0.890 0.890%#* -0.223
Class size -0.099 -0.065 0.385 0.043 0.736**
Computers ratio 0.349 -1.195% 0.031 -0.860 -0.493
Infrastructure -0.058 0.091 0.106 0.333* -0.561
Composition 1.209 0.094 17.390% 4.252%# 1.876%%+*
Sports -0.692 -0.173 -0.663 1.3877% 0.517
Teacher lead 0.161 0.412* 0.072 -0.329 -0.101
Parent pressure -0.265 0.284 0.077 -1.075% -1.397
Village -0.816 -0.110 1.605 0.494 -0.338
City -0.382 -1.141* 1.224 0.111 1.536*
Residence -0.154 0.149 -0.244 0.729 -0.775
Public Spanish -2.426*
Public Mixed -3.746
Private Spanish -4.518%#*
Private Mixed -2.729%*
Private Basque -4.545%#%
First stage residuals -3.088%** -1.662%%* -20.452%* -7.679%*%* -4.495%**
Number of obs. 50116 48000 39000 58050 348722
Log likelihood -3821.9 -3909.7 -3435.5 -4374.7 -12664.4
AIC 77818 7953.4 6999.0 8889.4 25666.8
BIC 8390.5 8542.0 7547.6 9517.2 27485.6

Note: School intercepts not shown. The table reports the coefficients followed by their significance levels.
*0.05<p-value<0.10, ** 0.01<p-value<0.05, *** p-value<0.01.

For the first six autonomous regions, the results in Table 5 show that the main effects on
utility come from either the school type private, especially its interaction with either family
wealth (Table 6) and parents’ education (Table 7); or from the socio-economic composition
of the school. In general, these effects present the highest coefficient among all variables and
interactions included, showing the high impact of these variables on the utility. As the level
of family wealth and parents’ education increases, so does the derived utility from choosing
a private school or a school with a high socio-economic composition and, therefore, the
probability of choosing that type of school'.
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Second to the effect of private, another important attribute is distance, measured through
the Village, City, and Residence Considered in Admission proxies. This result is observed for
each and every one of the autonomous regions in Spain, in the main effects (Table 5) as well
as when interacted with family wealth (Table 6) or parents’ educational level (Table 7). Be-
sides the fact that statistical tests show that the distance proxies are jointly significant, their
relevance comes from the size of the coefficients, since they are the largest ones together
with the coefficients corresponding to Private and socio-economic composition, as previ-
ously mentioned.

Table 6
ESTIMATION RESULTS FROM THE CONDITIONAL LOGIT MODEL.
WEALTH INTERACTION EFFECTS

Variable Andalusia Extremadura Catalonia Madrid g;?g:;;
Private 2,559 0.984%* -0.171 0.557
School size -1.083#* 1.530%* 0.886 1.142%%* 0.057
Class size 0.729% -0.134 -0.054 0.542 -0.063*
Computers ratio 0.071 0.333 0.268 -0.575 0.023
Infrastructure -0.244 0.450%*+* 0.512%* -0.144 -0.002
Composition 10.31 1% 7574 1745 7.662%#* 1.6427%%+*
Sports 0.008##* -1.041%* -2.572%% 1.276% -0.058
Teacher lead -0.574%* -0.060 -0.052 0.535%* 0.041
Parent pressure 0.099 0.069 -1.627H* -0.048 -0.073
Village 0.048 0.053 3.193##* 3.33] k% 0.523##
City -2.559## -1.049 -0.493 AR G -0.341 %%
Residence 2.318#H* 0.001 -LO71%* 1.713%%% 0.082
Public Spanish 0.539%%*
Public Mixed 0.438#%*
Private Spanish 1.084%**
Private Mixed 0.631%%*
Private Basque 0.201*

Note: School intercepts not shown. The table reports the coefficients followed by their significance levels.
*0.05<p-value<0.10, ** 0.01<p-value<0.05, *** p-value<0.01.

Other school characteristics included in the model, such as size, infrastructure, and am-
biance, are only marginally relevant. Even if they are statistically significant in a few cases
for some of the autonomous regions, their coefficient’s small size in absolute value implies
that they represent only a slight change in parents’ utility. An exception to this is school size
in some regions, as well as sports activities offered.
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Table 7
ESTIMATION RESULTS FROM THE CONDITIONAL LOGIT MODEL.
EDUCATION INTERACTION EFFECTS

Variable Andalusia Extremadura Catalonia Madrid g(?lig;lr;
Private 1.148%+* 1.573%** 2223k 1.166++*
School size 0.129 1.626%+* -0.710 0.671% 1.457#**
Class size 0.671%** 0.014 -0.924 %% 0.500% -0.244%%%
Computers ratio -0.365% 0.381%* 0.027 -5.003%* 0.151%*
Infrastructure -0.005 -0.032 -0.243* -0.191 -0.257#*
Composition -3.537% 3.241 %% 4.900%** 4.368%+* 3,748
Sports 0.586%* -0.009 10487+ 1131k 0.161
Teacher lead -0.556%+* -0.124 0.118 0.150 -0.047
Parent pressure -0.268 -0.172 0.535% 0.714%* -0.242
Village -0.644 -0.398 2,959 -0.281 1.015%
City 0.262 2,084 -0.84 1% 0.937##* 0.069
Residence 1,199+ -0.340 0.668** -0.598* -0.032
Public Spanish -0.396
Public Mixed -1.069%#*
Private Spanish 1.086*#*
Private Mixed -0.561%*
Private Basque -0.087

Note: School intercepts not shown. The table reports the coefficients followed by their significance levels.
*0.05<p-value<0.10, ** 0.01 <p-value<0.05, *** p-value<0.01.

Similar results are observed for the Basque Country, with the caveat and particularities
that the Basque language brings to the table. The six school type categories explained in
Sections 2 and 3 conform the most important school characteristic for the Basque Country,
especially when taking into account the language spoken at home. Its base effects for the
non-Basque speaking families are seen in the last columns of Tables 5, 6 and 7. Table 8 re-
ports the estimated coefficients for the interaction of the first school characteristic (school
type) with Basque-speaking families and the other two general family characteristics (wealth
and parents’ educational level).

The coefficients of Socio-economic Composition, Private Spanish and Private Mixed in
Table 6 are the largest ones, indicating that the utility of these types of schools and therefore,
the probability of choosing them, increases sharply with family wealth. A similar conclusion
can be drawn for parents’ education. The education interaction effects are presented in Table
7, and the coefficients of Public Spanish and Public Mixed are the lowest coefficients in the
table, which shows that the utility derived from these types of schools —and their probability
of choosing them— decreases as parents’ educational level increases.
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As one would expect, we can see in the first column of Table 8§ how Basque-speakers
favour the Basque models, and Spanish-speakers favour either the Mixed or the Spanish.
These results also vary depending on the wealth and educational levels, as we can observe
from the second and third columns of Table 8. A general conclusion of these results is that
wealthy families and parents with higher education prefer private schools with the Spanish
or Mixed language models. Moreover, the school location is, like in the remaining autono-
mous regions of Spain, another one of the main effects found in our analysis. This is ob-
served in the coefficients of Village, City, and Residence in Table 6.

Table 8
ESTIMATION RESULTS FROM THE CONDITIONAL LOGIT MODEL.
BASQUE INTERACTION EFFECTS

Basque Basque spoken at home  Basque spoken at home
Variable spoken at home and family wealth and parents’ education
interaction interaction interaction

Public Spanish -5.333 0.070 2.362
Public Mixed -6.885%* 0.209 4.527
Private Spanish -5.708%* 1.117%* 2.959
Private Mixed -4.160%** 0.181 1.821
Private Basque 1.172%%% 0.049 -0.476

Note: School intercepts not shown. The table reports the coefficients followed by their significance levels.
*0.05<p-value<0.10, ** 0.01<p-value<0.05, *** p-value<0.01.

Therefore, the empirical evidence presented here suggests that, ultimately, there are
three important school characteristics taken into account by Spanish parents when choosing
a school for their children: where the school is located, its socio-economic composition, and
whether it is public or private, which mainly represents the cost. The rest of the school char-
acteristics that we thought a priori would have a clear effect in all Spanish regions and would
explain how parents choose a school for their children, such as size, infrastructure, and ambi-
ance, exhibit mixed results across different regions and show lower impact on parents’ deci-
sion, represented by small or insignificant coefficients in Tables 5, 6, and 7. Of course, those
three previously mentioned important school characteristics are also influenced by the two
relevant family attributes, family wealth and parents’ educational level.

However, another relevant finding seems to be that most characteristics are really not
that significant or only marginally relevant unless they are interacted with wealth or parents’
education level (see base effects in Table 5, this is especially true for Andalusia). That is, for
families who are neither wealthy nor educated, they do not appear to care that much about
the attributes one would expect to be important. Our intuition is that the underlying mecha-
nism is that in reality, these types of families do not have much of a choice: they send their
children to the (public) school assigned to them, and this creates the results shown. This is
in line with previous findings in the literature (Teske and Schneider, 2000; Bifulco and Ladd,
2006; Mancebon and Pérez 2007 and 2010).
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5. Discussion and conclusions

This study analyses the school choice in different autonomous regions of Spain by
means of a conditional logit model using data from PISA 2012. The main results confirm
that the most important factors when parents consider different school alternatives for their
children are cost, distance from home, and reputation. However, the relevance of these char-
acteristics only becomes more apparent for families who are wealthier and more educated
than average: low-income low-educated families do not seem to find these attributes as im-
portant. This could be signalling the fact that low-income low-educated families do not have,
in practice, much of a school choice, and usually send their children to the (public) school
assigned to them according to the district they live in.

These results are in line with several conclusions presented in the actual PISA reports
(see OECD 2010, 2012, 2014a and 2016). Firstly, students’ performance is typically better
in private schools than in public ones. Secondly, the family’s socioeconomic status —or
wealth— is also positively correlated to the student’s performance in PISA. Thirdly, parents’
educational level is positively related as well to the child’s test score in the assessment.

That is, the variables that appear to be the most relevant in order to explain how families
choose a particular school, also play an important role in explaining students’ test scores: of
course, the two issues — school choice and students’ performance — are inevitably linked, as
proven by the empirical evidence suggesting that school accounts for approximately twenty
per cent of the variation in students’ grades in Spain, and an even higher percentage for other
countries in PISA (Cebolla-Boado, Radl and Salazar, 2014; Chiu, 2010).

On the other hand, the empirical model also suggests that other attributes that we ini-
tially hypothesized would be important when choosing a school, such as size, infrastructure
and ambiance, have lower impact on parents’ decision and can be more region-dependent.

Nevertheless, one must not forget that there are large cultural differences among the
various Spanish regions, which obviously influence the decision-making process when
choosing schools, and that our previously discussed findings are region-generic in an effort
to search for an all-encompassing conclusion. Therefore, if we focus our attention on, for
example, Andalusia and Extremadura, where the percentage of public schools is around 73%
and 75% respectively, we can still find relevant differences.

The effect of Private school type not interacted with family wealth and parents’ educa-
tional level (i.e. Table 5) is significant in Extremadura, but not in Andalusia. Assuming mean
values for the family’s characteristics, we can conclude that ceteris paribus the utility and
thus the probability of choosing a private school is lower in Extremadura than in Andalusia.
This might be due to an array of reasons, such as the existing offer of private schools, or the
quality of the public education in the two mentioned regions.

Similar differences can be found in the effects of other variables such as Sports and Par-
ent Pressure in Madrid and Catalonia, regions that have comparable percentages of public



32

schools at around 57% and 53% respectively. However, to further analyse these differences
one would probably need variables not included in the PISA dataset.

If we, however, focus on the five most relevant characteristics from each region consid-
ered, we could conclude that cost, location, and socio-economic composition are the most
important school characteristics across all regions. On the other hand, family wealth and
parents’ education are the most relevant attributes on the family’s side. Taking into account
that we have limited data for some of the variables, which should a priori have an effect on
school choice, and that the estimations show mean effects, the considerable effect identified
for the main five characteristics is surprising.

The five characteristics are related to the socio-economic, ethnic, and more than likely
academic segregation that occurs when different school alternatives exist (Alegre and Ferrer,
2010). The literature indicates that families with a high income have the possibility of con-
sidering more school alternatives than those with lower incomes; these alternatives include
private schools that are farther away from the family residence (Harris et al., 2015; Denice
and Gross, 2016). By contrast, families of lower income usually restrict their options to
neighbourhood schools, whose quality might be lower in infrastructure and academic results,
or they might present a higher number of differentiated ethnicities.

A curious case of reduced segregation is the Basque Country, where the language of
instruction moderates the effect of parents’ education and family wealth on the probability
of choosing a private school. This happens because Basque-speaking families, regardless of
their education and wealth levels, choose to send their kids to schools that offer the Basque
language model, which is common in public schools (Vega-Bayo and Mariel, 2015).

Still, if we return to the remaining Spanish regions, we can also conclude that the regu-
lations of school assignment carried out by the administration do diminish somewhat the
segregation effect, which is lower than in other European countries (Rambla, Valiente and
Frias, 2011); but they clearly fail to eliminate it completely. Higher income families usually
make decisions based on better information and use different strategies than lower income
families, supported by private Government-dependent schools’ own regulations, which allow
for certain exclusivity and hand-picking of students (Rambla, 2006; Benito and Gonziélez,
2007).

Nonetheless, one must not forget that PISA 2012 was conducted during a period of se-
vere economic crisis. Therefore, some of these differences between regions could be due to
a larger impact of the crisis on a particular region, and not necessarily due to a difference in
the way parents from a particular region choose a school per se. However, due to the nature
of our data, we are unable to disentangle the two.

Notwithstanding this issue, ultimately, it appears socio-economic and ethnic segregation
will be inevitable as long as school alternatives that are only affordable to higher income
families still exist. Therefore, educational policies should perhaps be focused on increasing
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the overall quality of public education, rather than on increasing the choice sets, in order for
all families to have equal opportunities on their access to quality education.

Nota

1. Note that, because we are estimating a conditional logit model, direct interpretation of the coefficients is not
feasible, because the variance of the error term in the utility equation must be set to a specific value for the
sake of identification. Since the actual units of the coefficients are therefore meaningless (only coefficient ra-
tios can be interpreted), we only interpret sign and statistical significance of the coefficients.

References

Alegre, M. A. and Ferrer, G. (2010), “School regimes and education equity: some insights based on
PISA 2006”, British Educational Research Journal, 36(3): 433-461.

Bagley, C. (2006), “School choice and competition: a public-market in education revisited”, Oxford
Review of Education, 32(3): 347-362.

Benito, R., Alegre, M. A. and Gonzilez, I. (2014), “School educational project as a criterion of school
choice: discourses and practices in the city of Barcelona”, Journal of Education Policy, 29(3):
397-420.

Benito, R. and Gonzdlez, 1. (2007), Processos de segregacio escolar a Catalunya [School segregation
processes in Catalonia]. Barcelona: Fundacié Jaume Bofill.

Bifulco, R. and Ladd, H. F. (2006), “School choice, racial segregation, and test- score gaps: Evidence from
North Carolina’s charter school program”, Journal of Policy Analysis and Management, 26(1): 31-56.

Billingham, C. M. and Hunt, M. O. (2016), “School Racial Composition and Parental Choice: New
Evidence on the Preferences of White Parents in the United States”, Sociology of Education, 89(2):
99-117.

Brasington, D. M. and Hite, D. (2012), “School choice and perceived school quality”’, Economics Let-
ters, 116(3): 451-453.

Brunner, E. J., Imazeki, J. and Ross, S. L. (2010), “Universal vouchers and racial and ethnic segrega-
tion”, The Review of Economics and Statistics, 92(4): 912-927.

Calsamiglia, C. and Giiell, M. (2013), “;Cémo escogen los padres la escuela de sus hijos? teorfa y
evidencia para Espafia [How do parents chose their children’s schools? Theory and Evidence for
Spain]”. Working Paper Series FEDEA, 2013-09.

Cebolla-Boado, H., Radl, J. and Salazar, L (2014), Learning and the Life Cycle. Inequality of oppor-
tunities from preschool education to adulthood. Colecciéon de Estudios Sociales Obra Social La
Caixa, 39.

Chiu, M. M. (2010), “Effects of inequality, family and school on mathematics achievement: Country
and student differences”, Social Forces, 88(4): 1645-1676.



34

Dahl, G. B. and Lochner, L. (2012), “The impact of family income on child achievement: Evidence
from the earned income tax credit”, The American Economic Review, 102(5): 1927-1956.

Davila Balsera, P. (2003), Tres marcos legales en la politica educativa del Pafs Vasco: fueros, concier-
tos y autonomia [Three legal frameworks in the educational policy of the Basque Country]. In P.
Davila Balsera (Ed.), Ensefianza y educacion en el Pais Vasco contemporaneo (pp. 15-38). San Se-
bastidn: Erein

Denice, P. and Gross, B. (2016), “Choice, Preferences, and Constraints: Evidence from Public School
Applications in Denver”, Sociology of Education, 89(4): 300-320.

Escardibul, J. O. and Villarroya, A. (2009), “The inequalities in school choice in Spain in accordance
to PISA data”, Journal of Education Policy, 24(6): 673-696.

Feuerstein, A. (2000), “School characteristics and parent involvement: Influences on participation in
children’s schools”, The Journal of Educational Research, 94(1): 29-40.

Gershoff, E. T., Aber, J. L. and Raver, C. C. (2003), Child poverty in the United States: an evidence-
based conceptual framework for programs and policies, in: F. Jacobs, D. Wertlieb and R. M. Lerner
(Eds) Handbook of applied developmental science: promoting positive child, adolescent and family
development through research, policies and programs (vol. 2) (Thousand Oaks, CA, Sage), 81-136.

Guevara, C. A. (2015), “Critical assessment of five methods to correct for endogeneity in discrete-
choice models”, Transportation Research Part A: Policy and Practice, 82: 240-254.

Guevara, C. A. and Ben-Akiva, M. (2006), “Endogeneity in residential location choice models”, Trans-
portation Research Record: Journal of the Transportation Research Board, 1977(1): 60-66.

Guevara, C. A. and Ben-Akiva, M. E. (2013), “Sampling of alternatives in logit mixture models”,
Transportation Research Part B: Methodological, 58: 185-198.
Guevara, C. A. and Polanco, D. (2016), “Correcting for endogeneity due to omitted attributes in dis-

crete-choice models: the multiple indicator solution”, Transportmetrica A: Transport Science, 12(5):
458-478.

Green, C. P., Navarro-Paniagua, M., Ximénez-de-Embun, D. P. and Mancebdn, M. J. (2014), “School
choice and student wellbeing”, Economics of Education Review, 38: 139-150.

Harris, D. N., Larsen, M., Harris, D. N. and Larsen, M. F. (2015), What Schools do Families Want (and
Why?) Education Research Alliance for New Orleans. Technical Report.

Hartas, D. (2011), “Families’ social backgrounds matter: socio-economic factors, home learning and
young children’s language, literacy and social outcomes”, British Educational Research Journal,
37(6): 893-914.

Hastings, J. S., Kane, T. J. and Staiger, D. O. (2005), Parental preferences and school competition: Evi-

dence from a public school choice program (No. w11805). National Bureau of Economic Research.

Hausman, C. and Larsen, E. S. (2012), “Students Who Choose and the Schools They Leave: Examining
Participation in Intradistrict Transfers”, The Sociological Quarterly, 53: 264-294.

Heath, N. (2009), “Veiled and overt school choice: A consideration of the ways in which different
forms of school choice affect student experiences”, British Educational Research Journal, 35(4):
539-555.



35

Hughes, M., Wikeley, F. and Nash, T. (1994), Parents and their children’s schools (Oxford, Blackwell).

Kimelberg, S. M. and Billingham, C. M. (2012), “Attitudes Toward Diversity and the School Choice
Process : Middle-Class Parents in a Segregated Urban Public School District”, Urban Education,
48(2): 198-231.

Konstantopoulos, S. (2005), Trends of school effects on student achievement: Evidence from NLS: 72,
HSB: 82, and NELS: 92. IZA DP, 1749.

Mancebén, M. J., Calero, J., Choi, A. and Ximénez-de-Embuin, D. P. (2012), “The efficiency of public
and publicly subsidized high schools in Spain: Evidence from PISA-2006", Journal of the Opera-
tional Research Society, 63(11): 1516-1533.

Mancebén, M. J. and Pérez, D. (2007), “Conciertos educativos y selecciéon académica y social del
alumnado [Educational concerts and academic and social selection of the students]|”, Hacienda
Piiblica Espaiiola, (180): 77-106.

Mancebén, M. J. and Pérez, D. (2010), Una valoracion del grado de segregacion socioecondmica exis-
tente en el sistema educativo espafiol. Un andlisis por comunidades auténomas a partir de PISA 2006
[An evaluation of the existing degree of socioeconomic segregation in the Spanish education system.
An analysis by Spanish autonomous regions based on PISA 2006]. Regional and Sectoral Eco-
nomic Studies, 10(3).

McFadden, D. (1974), “Conditional Logit Analysis of Qualitative Choice Behaviour”, Frontiers in
Econometrics, 105-142.

McFadden, D. (1978), Modeling the choice of residential location. In: Karlquist, Lundqvist, Snickers,
Weibull (Eds.), Spatial Interaction Theory and Residential Location. North Holland, Amsterdam, pp.
75-96.

OECD (2010), PISA 2009 Results: What Students Know and Can Do.
OECD (2012), Programme for International Student Assessment (PISA).

OECD (2014a), PISA 2012 Results in Focus: what 15-year-olds know and what they can do with what
they know.

OECD (2014b), PISA 2012 Technical Report.
OECD (2016), PISA 2015 Results in Focus.

Rambla, X. (2006), “L’alchimie des aspirations educatives: la confiance dans les mérites scolaires en
Espagne [The alchemy of educational aspirations: the confidence on school merits in Spain]”,
Régards Sociologiques, 31: 17-34.

Rambla, X., Valiente, O. and Frias, C. (2011), “The politics of school choice in two countries with large
private-dependent sectors (Spain and Chile): family strategies, collective action and lobbying”, Jour-
nal of Education Policy, 26(3): 431-447.

Sandy, J. (1992), “Evaluating the public support for educational vouchers: A case study”, Economics
of Education Review, 11(3): 249-256.

Schneider, M., Elacqua, G. and Buckley, J. (2006), “School choice in Chile: Is it class or the class-
room?”, Journal of Policy Analysis and Management, 25(3): 577-601.



36

Schiitz, G., Ursprung, H. and Wobmann, L. (2008), “Education Policy and Equality of Opportunity”,
Kyklos, 61(2): 279-308.

Spanish Government, Ministry of Education, Culture and Sports (2016), Facts and Figures. School
Year 2016/2017. URL: http://www.mecd.gob.es/servicios-al-ciudadano-mecd/estadisticas/educa-
cion/indicadores-publicaciones-sintesis/datos-cifras.html (Last accessed February 2017)

Stoddard, C. and Corcoran, S. P. (2007), “The political economy of school choice: Support for charter
schools across states and school districts”, Journal of Urban Economics, 62(1): 27-54.

Teske, P. and Schneider, M. (2000), “What research can tell policymakers about school choice”,
Journal of Policy Analysis and Management, 20(4): 609-631.

Train (2009), Discrete Choice Methods with Simulation, Cambridge University Press, New York.

Vega-Bayo, A. and Mariel, P. (2015), “School choice in the Basque Country: public, Government-de-
pendent and private schools with different languages of instruction”, International Journal of Edu-
cational Research, 74: 13-25.

Wooldridge, J. (2010), Econometric Analysis of Cross-Section and Panel Data, Second Edition, MIT
Press, Cambridge, MA.

Resumen

Este articulo analiza las carateristicas que inducen a los padres a elegir un colegio en particular para
sus hijos en diferentes comunidades auténomas espafiolas. Esta eleccién se estudia teniendo encuenta
varias caracteristicas tanto del colegio como de la familia. Se estima la probabilidad de que los padres
elijan un colegio en particular usando un modelo logit condicional para diferentes comunidades aut6-
nomas espaiiolas y datos de PISA 2012. Los resultados principales indican que las caracteristicas que
mds influyen en la eleccion del colegio son la titularidad (si es publico o privado), su localizacion, y su
reputacion. Algunas caracteristicas, como que el colegio sea privado, y su composicidn socioeconémi-
ca, son mas relevantes cuanto mayor es la renta familiar y el nivel educativo de los padres.
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