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Abstract This paper explores home-school proximity among students attending lower secondary schools and identifies student and school characteristics associated with proximity differences. After having implemented a geolocation procedure to a data-base supplied by the Italian National Institute for the Evaluation of the Educational System for Schooling and Training (Invalsi), distances between students’ homes, their schools and other schools are examined for evidence of differences between native- and immigrant-origin students.
Abstract Questo paper esplora la vicinanza casa-scuola tra gli studenti che frequentano le scuole secondarie di primo grado e individua le caratteristiche degli studenti e delle scuole associate alle differenze di distanza. Dopo aver implementato una procedura di geolocalizzazione su una base di dati fornita dall’Istituto nazionale per la valutazione del sistema educativo di istruzione e di formazione (Invalsi), viene esaminata la distanza tra la residenza dell’alunno, la scuola ad essa più vicina e la scuola effettivamente frequentata, per rilevare differenze tra studenti di origine nativa e immigrata.
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1 Home-school distance as an indicator of immigrant-origin student educational disadvantage?
This paper examines residential proximity to schools among students attending lower secondary schools in the city of Bologna, Italy, and in particular focuses on home-school distance differences between native- and immigrant-origin pupils. Several studies stress that school choice of students from lower social classes is mainly ascribable to area of residence and distance from school. More precisely, socially disadvantaged students are more likely to attend the nearest school to their home, since school selection depends more on convenience rather than on an evaluation of multiple schools’ pros and cons in a medium/long-term perspective [4]. The decision may be shaped by several aspects, such as: the degree to which values, norms and beliefs are shared by parents and teachers; parents’ level of understanding of the school system; economic, cultural and social resources. Since immigrant-origin students are overrepresented in working class families, we might expect that: i) they are more likely to attend the nearest school to their home; ii) immigrant-origin status is irrelevant after controlling for social origins.
Therefore, differential home-school distance is a potential indicator of school segregation mechanisms, possibly reflecting both residential separation among native and immigrant populations and more specific school-based mechanisms that reinforce (or weaken) the residential component of segregation. To this end, the analysis will distinguish between (aggregations of) neighbourhoods in the Bologna area. The main data, provided by the Italian National Institute for the Evaluation of the Educational System for Schooling and Training (Invalsi), involves a sample of about 2,000 students living and attending schools in Bologna in the 2014/15 school year. Other data is drawn from the 2011 Italian Population Census conducted by the Italian National Institute for Statistics (Istat). 
Residence-school proximity has often been studied as a factor influencing adolescents’ levels of physical activity and health [1,2], but here we reflect on its capacity to convey differences between native and immigrant-origin families’ strategies as regards their children lower secondary school choices and the potential for ensuing school segregation, which has received little attention in Italy [5]. We remind readers that in Italy lower secondary education is mandatory and comprehensive in nature (vertical tracking begins with upper secondary education).
More specifically, this paper will address the following questions with a primarily exploratory approach. Do immigrant-origin children attend the closest school to the same degree as children of Italian nationality? Do they travel the same distance? Do differences vary according to area of residence within the city, and/or are they associated with other student, family or area characteristics? 
The preliminary findings reported here are part of a research project titled “Social Exclusion and Selection in Lower Secondary Education: School Segregation Dynamics and Criteria Concerning Immigrant-Origin Students”. The project is financed by the University of Bologna, through its Alma Idea grant programme supporting basic research. The overall aim of the project is to explore the segregation of native- and immigrant-origin students in lower secondary schools in larger cities in Central and Northern Italy, via an account of foreigners’ presence in these territorial contexts, a description of how non-Italian students are distributed among schools and classes, the identification of mechanisms underlying such differential allocation, and the explanation of these mechanisms’ effects on learning levels. This paper is a preliminary effort developed within this project.
2 Data and Variables
The following subsections describe the source of the data-base (and its limits) used for our analyses, as well as the dependent variables, the main explanatory variables and other covariates, and the basic data analysis strategies implemented. 
2.1 Sources of data

The data primarily used in our analyses were provided by Invalsi and refer to students enrolled in the final year of lower secondary schools, in the 2014/15 school year, across 36 Italian provinces (chosen in such a way as to include major cities with a significant immigrant-origin population). The data included, most importantly, students’ home addresses as well as the addresses of the schools they attended at the time, but also comprises other information, including students’ native/immigrant-origin status (and, if applicable, their belonging to so-called first or second generations), gender, and other socio-demographic characteristics concerning the pupils themselves, their families, their schools and their classes. The current analysis focuses only on students living and attending schools in the city of Bologna. A major limit of the Invalsi data-base is an underrepresentation of immigrant-origin pupils as compared to the Miur (Italian Ministry of Education) data-base, comprising the entire student population. 
The data-base was submitted to an extensive cleaning and augmentation process, including the georeferentiation of home and school addresses, which required an initial reformatting of addresses (in order to adapt them to the requirements of the geolocation software) and the use of the Qgis platform and its Mmqgis geocoding plug-in. The data-base was also enriched with census-area information (2011 Istat census data) concerning selected features of the resident population, including its composition broken down by citizenship. 
2.2 Dependent variables

Comparatively short distances from residence to school may reflect families’ choosing to enrol their children in the most readily available learning institution and thus adhering to school catchment boundaries, whereas selecting a comparatively distant school may correspond to a more discerning behaviour based on information-gathering and evaluation strategies. It could be argued that the distinction roughly mirrors a passive versus active choice dynamic. On the other hand, greater distances also imply, other things being equal, greater travel times and efforts. The selection of a school distant from one’s residence might also depend on other convenience criteria, such as ease of access due to a school’s proximity to a parent’s workplace or grandparents’ home. Available data do not permit exploration of these aspects.
The georeferentiation of home and school addresses allows for the estimation of a (Euclidean) distance for each student’s home-school dyad. Indeed, the association of each address to its geographical coordinates makes it possible to calculate the distance between a pupil’s home and any school and thus to ascertain whether the school he/she actually attends is the closest to home. Also, it is possible to compare actual proximity with the greatest theoretical proximity (difference between actual home-school distance and the shortest possible distance from the pupil’s home to a lower secondary school).
This information puts at our disposal a set of potential dependent variables
:
–
D1. Attendance of school closest to home: no = 0, yes = 1 (binary variable);

–
D2. Actual home-school distance (cardinal variable, with no 0 values); 
–
D3. Supplementary home-school distance, i.e., the difference between actual home-school distance and the distance between home and nearest school (cardinal variable, equal to 0 when the nearest school and the actual school coincide).

The sample’s students are enrolled in 28 schools (an additional 2 schools are located in the city of Bologna, but they are not attended by any students in the Invalsi data-set).

2.3 Explanatory variables and covariates
We focus on two main explanatory variables. The first is immigrant/native status. Our sample, once cases with missing values have been eliminated, comprises 1,917 units, of which 1,615 defined as native Italians, 150 members of the so-called second generation (G2) and 152 first-generation immigrants (G1). G1s are expected to display a weaker degree of acculturation in the destination country, which may lead to less informed school choices.

The second variable is area of residence. Figure 1 highlights Bologna’s administrative zones, in use from 1966 to 1985 and still widely employed in everyday experience. These 18 quartieri were subsequently grouped into 9 larger areas and, more recently, into just six, but we’ve used the older boundaries as the basis for a different 8-area aggregation, that takes into account social similarities as well as the number of immigrant-origin students in our data-base:

–
Bologna West: Borgo Panigale, Barca, Santa Viola, Saffi;

–
Historic Centre: Marconi, Irnerio, Malpighi, Galvani;

–
Costa-Saragozza / Colli / Murri;

–
San Ruffillo / Mazzini;

–
San Vitale;

–
San Donato;

–
Corticella / Lame;

–
Bolognina. 
Analyses at the local level are crucial for examining possible school segregation effects. In fact, analyses conducted at the national or regional level might suppress forms of school segregation in play. Only a detailed examination of local areas’ characteristics (socio-economic and ethnic features, distribution of schools) may reveal operative segregation [3,6].
Figure 1: Bologna neighbourhoods           

Table 1 displays some basic information about the 8 areas used in our analysis. The more socially disadvantaged areas are San Donato and Bolognina, as reflected by the relatively lower incidence of residents with a university degree, the higher unemployment rates and the higher concentration of foreign-origin residents. The Invalsi data-base shows that San Donato and Bolognina have the highest residential concentration of immigrant-origin students. Some differences exist between these two ex-quartieri: in San Donato, the incidence of first and second generations is relatively similar, even if G1s exceed G2s (respectively 16.5 and 12.4%), whereas in Bolognina G2s are more numerous than G1s.

The multivariate analyses will involve the following covariates: student gender and parents’ highest education level. 
Table 1: Some socio-economic characteristics of population residing in Bologna’s areas (2011 Census data) and students’ distribution in lower secondary schools per areas and migratory status (Invalsi data)
	
	Population 
(2011 Census)
	Invalsi data-base

	
	Pop.

(000s)
	% Non-Italians
	Unempl.
rate
	%
univ. graduates
	No. pupils
	No. schools
	% Non-Italians
	% G1
	% G2

	Bologna West
	75,482
	12.2
	5.4
	15.0
	399
	5
	9.8
	5.3
	4.5

	Historic Centre
	50,720
	10.0
	5.6
	39.3
	187
	6
	11.2
	4.3
	6.9

	Costa-Saragozza / Colli / Murri
	59,786
	9.1
	4.8
	32.0
	345
	4
	7.3
	3.8
	3.5

	S. Ruffillo / Mazzini
	57,925
	10.1
	5.2
	19.2
	206
	4
	15.5
	6.8
	8.7

	S. Vitale
	32,574
	11.7
	5.6
	22.8
	137
	1
	16.8
	8.8
	8.0

	S. Donato
	30,557
	14.2
	7.6
	14.7
	194
	2
	28.9
	16.5
	12.4

	Corticella / Lame
	31,366
	12.1
	5.8
	12.7
	236
	2
	17.8
	11.9
	5.9

	Bolognina
	32,764
	20.0
	6.2
	17.4
	213
	4
	30.1
	11.3
	18.8

	
	
	
	
	
	
	
	
	
	

	Total 
	371,174
	11.9
	5.6
	22.4
	1,917
	28
	15.7
	7.9
	7.8


3 Preliminary findings
As a whole, Italian and immigrant-origin students show a high propensity towards school mobility: over two students out of five attend the closest school to home (Table 2). Aggregate data suggest that immigrant-origin students are slightly more likely than natives to choose the school closest to home. 
Nonetheless, analyses broken down by area reveal noteworthy differences: Italian students residing in Bologna West and the Historic Centre are more likely to be less mobile, whereas the same behaviour is more common among immigrant-origin students living in San Donato, one of the city’s most socio-economically disadvantaged outskirts. A lower propensity towards mobility is also evident in both groups of students residing in Corticella / Lame. 

Table 2 also highlights differences between G2s and G1s. In particular, G1s have a higher propensity to opt for the nearest school to home (D1). This result could be explained by the fact that G1s (and their families) have a lower knowledge of the Italian school system due to their more recent (as compared to G2s’s families) arrival in Italy. However, G1s’ likelihood of attending the school closest to home is evident only in some areas, such as San Donato and Corticella / Lame. 
Table 2: Students attending the closest lower secondary school to home (D1), overall and supplementary home-school distances (in km) travelled by students (D2 and D3) by area and migratory status 

	
	D1 (% closest school)
	D2 (mean distance)
	D3 (mean suppl. distance)*

	
	Ital.
	Imm.
	G1
	G2
	Ital.
	Imm.
	G1
	G2
	Ital.
	Imm.
	G1
	G2

	Bologna West
	58.6
	46.1
	42.9
	50.0
	1.39
	1.78
	1.86
	1.69
	1.36
	2.06
	2.23
	1.84

	Historic Centre
	51.8
	47.6
	37.5
	52.9
	0.73
	0.84
	0.49
	1.05
	0.75
	0.98
	0.15
	1.66

	C.-Sar. / Colli / M.
	25.3
	24.0
	23.1
	25.0
	1.20
	1.35
	1.44
	1.24
	0.78
	1.02
	1.12
	0.92

	S. Ruffillo / Mazz.
	37.9
	34.4
	14.3
	50.0
	1.39
	1.06
	1.19
	0.96
	1.31
	0.74
	0.55
	0.99

	S. Vitale
	28.1
	34.8
	33.3
	33.4
	1.71
	1.51
	1.39
	1.64
	1.21
	1.12
	1.00
	1.26

	S. Donato
	42.0
	60.7
	78.1
	37.5
	1.54
	1.21
	1.01
	1.48
	1.44
	1.42
	1.55
	1.35

	Corticella / Lame
	52.6
	66.7
	71.4
	57.1
	1.79
	1.48
	1.49
	1.47
	2.17
	2.25
	2.62
	1.75

	Bolognina
	33.6
	40.6
	33.3
	45.0
	1.11
	1.04
	1.10
	1.01
	0.97
	1.00
	0.93
	1.05

	
	
	
	
	
	
	
	
	
	
	
	
	

	Total 
	42.5
	46.7
	48.7
	44.7
	1.34
	1.28
	1.28
	1.27
	1.19
	1.28
	1.28
	1.28


* D3 calculated only for students not attending school closest to home.

As far as the home-school distance is concerned (D2), on average an Italian student travels 1.34 km, whereas an immigrant-origin student 1.28 km. Differences between G1s and G2s are negligible. Analysis by quartiere reveals some distinct features: immigrant-origin students, especially G1s, are more likely to travel longer distances than Italians if they reside in Bologna West. In this case, higher mobility (D1) is associated with greater travelled distance. On the contrary, although G1s residing in the Historic Centre show a similar propensity to school mobility (37.5%), they travel very short distances to reach their schools (0.49 km). This finding might reflect a process of school segregation: in the more socio-economically prestigious area of the Historic Centre, students are relatively mobile and may travel short distances to reach the school that fits their needs. As a result, Italian students might be concentrated in some schools and immigrant-origin students in other schools, which are very close to each other and located in the same area.
In order to explore the different propensity to mobility in selecting schools among Italian and immigrant-origin students, two multivariate analyses have been developed: a logistic regression on the probability to choose the closest school (D1) and a linear regression on the additional distance (D3). 
The former suggests if – all other things being equal (student gender, family’s level of education and area of residence) – migratory background is associated with selection of the closest school to home. The latter focuses on a cardinal dependent variable, with values determined as follows: the difference between the distance from home to the selected school and the distance from home to the closest school. The linear regression was estimated only on the subsample of students who do not attend the nearest school in order to investigate if specific characteristics are detectable among students travelling an additional distance to go to school
. 

Preliminary results show that G2s are more similar to Italians than to G1s with respect to both the choice to attend a school on a distance basis and the additional distance that students travel in order to attend a school that does not coincide with the closest to home. Furthermore, G1s exhibit a lower probability than Italians to select a school far from home when they reside in San Donato. On the contrary, they are more inclined to travel farther than Italians when they live in Mazzini-San Ruffillo. As far as the additional distance is concerned, G1s tend not to traverse a longer distance than Italians. 
Irrespective of immigrant status, two mechanisms appear to be in play: with the only exception of Bolognina inhabitants, families living in the most disadvantaged neighbourhoods are less likely to adopt school choice strategies other than convenience. Families living in wealthier neighbourhoods, like the Historic Centre, have the same behaviour; in this case, however, they live in areas which are the preferred destination for families who decide to place their children in non-near schools. Despite the fact that families residing in Corticella / Lame are comparatively less willing to enrol their children in distant schools, more educated parents are also the most willing to have their children travel longer distances. 
To tentatively conclude, data does not reveal any operational process of school segregation on an ethnic basis, and school selection seems to be driven more by family’s socio-cultural and economic traits. As a consequence, immigrant-origin students’ (especially G1s) school choice patterns are more associated with their over-representation in working class families than with their migratory status.
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�	Each dependent variable features two major limits. The first one is computational: home-school road distance may considerably differ from the Euclidian one, in terms of both kilometres travelled and travel times. The second is methodological: the closest school to home is not necessarily the school that the student “should” select considering his/her residence, since our analyses do not take into account formal catchment areas. Future efforts will address these issues.


�	Analyses control for all interactions between parents’ highest level of education, immigrant status and area of residence, but average marginal effects have been calculated as if several regressions had been developed for each area of residence. Level of education, migrant status and the area of residence could possibly be correlated to the socio-economic status, causing an endogeneity problem.





