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1. Motivation and objectives

The recent economic literature pointed at demotisgrdhat individuals’
competencies can influence not only their own feifiimoth social and economic, i.e.
earnings), but also macroeconomic growth. In areaed influential study,
Hanushek & Woessman (2011, p.190) conclude:

“The results of growth modelling that employ measuof national cognitive skills
strongly suggest that the basic human capital msdeadry relevant for aggregate
outcomes. Variations in skills measured by intéomatl math and science tests are
strongly related to variations in economic grovethd they solve many of the
difficult measurement problems with the more triadial school attainment

measures”.

Therefore, the attention of policy-makers shoulgbton the factors that are able to
positively influence students’ results. As studeathievement can be considered as
an indirect measure for human capital, and givantte latter is strongly associated
to economic growth, then it is necessary to undacstvhat is likely to affect
achievement. Basically, the economic literaturede=d in two directions, namely
the (i) role of family (socio-economic backgrourastid (ii) school factors (Sousa &
Armor, 2010, compared their relative influence isample of OECD countries
through OECD Programme for International Studerge&sment (PISA) data). In
particular, with regard to the influence of famidgckground, it is since Colemares
al. (1966) study, that educational scientists, sogists and economists acknowledge
the importance of students’ socioeconomic backgld@®ES) in determining their
educational achievement. The subsequent literatemeearly demonstrated that not
only a student’'s SES matters, but also that ohieolassmates (the so-called “peer-
effect”) (Bradley & Taylor, 1998; a summary is pided by van Ewijk & Sleegers,
2010). Therefore, the average school’'s performaaeeasured through scores in
standardized tests, is likely to be strongly a#ddby the composition of students’
intake: the higher their SES, the better the schaetults, with clear implications for
policy and managerial considerations. Thus, gemgyaadjusted” measures of

schools’ results became a very hot topic, and to@a@mic literature developed



several methods to undertake such exercise. FHamics, Ruggiero & Vitaliano
(1999) and Stiefedt al. (1999) proposed approaches to control for enwviremtal
harshness when assessing the efficiency of putticads — and, more generally,
studies about the schools’ efficiency focused eanlyhis issue, as Worthington
(2001) demonstrates in his review. Value-added (W#psures of schools and
teachers’ effectiveness became popular also bethegean explicitly take into
account baseline students’ results, which are glyanfluenced by their
socioeconomic background, and were criticized wiagad pursuing such objective
(i.e. Ladd & Walsh, 2002).

Nevertheless, studying disadvantaged schools iistaresting topiger se. Even
though OECD PISA data systematically show a sticorgelation between school-
level SES and schools’ average performances, aspltdeghe evidence of high
between-schools variance, little attention has lpeed to those schools which were
able to obtain high grades in difficult situationthat is, educating a high proportion
of students from disadvantaged background. By usiadetermined criteria based on
the proportion of disadvantaged students, it isides to identify those schools which
start with less probability to obtain high resuitstandardized tests; and focusing on
them it is possible to identify those schools tkhaspite their relative socio-economic
disadvantage, were able to obtain high scoresi@hfer instance, the approach
proposed by Tajalli & Opheim, 2004). Through thenparison of these schools with
others in similar background conditions, it is pbkesto understand if there are
systematic differences that explain their good ltesiihe US economic literature
spent some effort in this direction, by evaluatihg impact of several educational
interventions that aimed at “closing the gap” betwadvantaged and disadvantaged
students (Gregorst al., 2010). Moreover, a stream of the US academicestas in
the “high-flying schools”, defined as the schodiattobtain high test scores despite
they serve a disadvantaged population (Harris, RO0¥ese studies highlighted that
school factors can make a difference in helpingdirantaged students, but also that
school’s contribution, must be calculated in appiadp ways, through adequate
methods and research designs (for instance, enrmglayilue-added models).
Interestingly, this issue is under-considered inoge and little attention has been
devoted to the study of the so-called “resilientdsints”, defined as those who,



despite their disadvantaged background, are aldbtiin high academic results (see
OECD, 2010a). In this stream of studies, the fogas then only on individuals, not
schools; and the main findings actually show thdhiidual “motivation” is the main
strong factor associated with the probability tcabesilient student (OECD, 2010Db).
In the academic literature, only educational sagdts and psychologists put an
effort in investigating the concept of academidliesce, and they found interesting
patterns in this field (Martin & Marsh, 2009). Hoveg, it can easily be the case that
also some organizational and economic variablescfatol level) do play a role in
influencing resilience. Educational production ftioes (EPFs) can be an interesting
approach in this sense, as to model the relatipristiveen school factors and the
probability to be a resilient student. In this parstive, the traditional attention of
economists to school resources (Hanushek, 198&)eamserted in this specific
research stream; and the research hypothesistéstael is whether (in the case of
disadvantaged schools) resources can actuallystatients in overcoming their
disadvantaged background. Accordingly, in this papeuse the OECD-PISA 2009
wave of data to change the perspective, and irgastnot only the role of student
characteristics, but also the influence of schewkl variables in affecting
(disadvantaged) students’ performance, in Italye fidtus is on fifteen years old
students, who in Italy attend the second year pewsecondary schooling. Widening
the setting, our research question is: are themtecpkar characteristics of
disadvantaged schools that are positively assatiaith students’ resilience (the
latter defined as the ability of disadvantaged siitgl to obtain high achievement
scores)?

In a first stage, we propose a novel statisticatpdure to derive a sample of resilient
students who attend disadvantaged schools. Ourimitimis case, is to focus our
attention on a specific category of resilient shidenamely who do not benefit from
a higher socio-economic background both at famly school-level; thus, we only
selected schools in which the average socio-ecanoamdition (as measured through
the OECD indicator ESCS: Economic, Social and Calt8tatus) is low. The choice
of focusing not only on disadvantaged studentspbuhe subsample of these
students into disadvantaged schools, is motivated olicy ground. Indeed, students
from a disadvantaged background can be helpediéydabg a school where



classmates are more socioeconomically affluentctimsequent benefits, however,
would be not related to “school factors”, but tspieoe peer effects related to a more
favourable socioeconomic composition of the schobsis, little policy and
managerial improvement can be pursued from thisgdn. On the contrary,
restricting the analysis to a group of disadvandagghools, which have common
(disadvantaged) background characteristics, wip reidentifying school-level
factors specifically related to improving achievermir disadvantaged students
(resilience). In other words, there are certaielyilient students also in not-
disadvantaged schools, but this kind of resilierane actually be masked by the
(advantaged) socioeconomic composition of the dshbody and not influenced by
schools’ activities.

In a second stage, we perform a multilevel logistadel to investigate which
characteristics of students, families and schdeig] to give disadvantaged students a
higher probability of becoming resilient. We taldrantage of the high number of
variables included in the OECD-PISA 2009 datasétckvallows us to test the
statistical significance of a relevant number dfau-level factors. In this
perspective, the paper innovates in putting aivelthigher emphasis on “resilient
schools” more than on individuals/students.

Our findings show that some school-level factoesiadeed positively associated
with students’ probability to become resilient. these factors are related with
schools’ degree of autonomy, the policy implicatisthat Italian schools should be
allowed to enjoy more freedom in organising theunactivities.

The remainder of the paper is organised as foll@&estion 82 provides the
background for our study. Section 83 describesitbthodological approach and data.

Section 84 contains the results, while section@ichudes.

2. Background

2.1. Analysing resilient students

In line with the economic approach, we considercation as a productive process in
which schools use students’ ability and backgrownghroduce” knowledge

(educational production function):



Yy = FIX0 %5506 (1)

where Y is a measure for the achievement of the ith stualetie jth school, % is a
vector of student’s characteristics, angliX a vector of school’s characteristics. The
economics of education literature aims estimatiregdoefficients of each variable in
the X and X% vectors.

The present research is specifically linked to ¢hoantributions that investigated the
impact of schools’ factors (processes and resouorestudents’ achievement. Such
literature generally concludes that: “overall reseupolicies have not led to
discernible improvements in student performancein(ttshek, 2006 p. 902; see also
Hanushek, 2003). This result, which is in line wpibneering Coleman’at al. (1966)
study, has been questioned both theoretically agithaadologically, especially in the
European and British context, given the predomirasfdJS data in the Hanushek’s
review: good summaries are provided by Vignaeal. (2000), and Levacic &
Vignoles (2002). Of particular interest is the ecdnition by Holmlundet al. (2010),
who showed that increased resources in England 2@®0 were related to higher
achievement scores; moreover, such effect is gréatenost disadvantaged students.
The present paper also relates to three othemssre&the literature about the effects
of school-level variables on students’ performance.

The first group of studies is known as “educatigs@ool effectiveness” (Scheerens
& Bosker, 1997; Creemers & Kyriakides, 2008). Cimitions belonging to this

group look at developing school-level indicatorsl aglating them with schools’
performances. Scheerens (2000; p. 46), in a swithe results obtained through the
“educational effectiveness” approach, stated tblablars agree on the role exerted by
the following factors: (i) achievement orientatigngh expectations), (ii) co-
operation, (iii) educational leadership, (iv) freqt monitoring, and (v) time,
opportunity to learn and “structure” of the maistiuctional conditions. Our paper
uses the OECD-PISA rich school questionnaire tk pindicators that mirror many
of these categories.

Another stream of the literature that influenced approach is that of “disadvantaged
schools”. This set of studies suggests that diffies&rategies are required for schools
in difficult or challenging circumstances than those in more advantaged contexts



(Muijs et al., 2004; p. 151). The results provided by Levaciev@ods (2002) further
claim to focus the attention to disadvantaged sish@s “(...) social disadvantage
(...) also impacts negatively on the rate of improeaitin examination results” (p.
208). In other words, such schools not only sudf@rorse baseline starting point, but
also are likely to improve less over time. In tingt, it is then necessary to
understand if are there schools’ characteristias¢bn be beneficial in terms of
academic achievement in these particular (disadgal) circumstances.

Lastly, research devoted to resilient studentsinfasmative to specify the focus of
our attention on those students who, coming frochdmioeconomic backgrounds,
are able to overcome this disadvantage and doawstthool. OECD reports (OECD,
2010a) and academic studies (i.e. Martin & Mar€l9Q were especially useful to
conceptualise the type of students of interestiferanalysis.

From an economic perspective, it is important foliqy makers and stakeholders to
be aware of the main drivers (at school level),chtbster the resilience and make a
positive difference in the lives of more vulnerabtadents. Moreover, there is
evidence that a higher proportion of resilient stud, in a country’s educational
system, is associated with higher (average) stsdaohievement. In the figure 1, we
highlighted the relationship between (i) the petagg of resilient studentand (ii)

the average OECD-PISA 2009 score, which showsa aleward slope. Thus, from a
policy perspective, it seems useful to investighéefactors associated to increases in
the proportion of resilient students, as such factdll contribute to increase the

country’s educational performance level overall.

<Figure 1> around here

The present paper innovates the existent literatutv@o ways. First, we target the
educational production function approach to a paldir category of students, arguing
that EPFs can be heterogeneous across differatdrgti typologies. While previous

literature suggests that, on average, school-fawgbrs have only a limited effect on

1The percentage of resilient students for each ecgustestimated by OECD (for technical details see
OECD, 2011). OECD classifies a student as resilfettte or she isin the bottom quarter of the PISA
index of economic, social and cultural status (ESCS) in the country of assessment and performs in the

top quarter across students from all countries, after accounting for socio-economic background”.



students’ performances (Hanushek & Woessman, 20&ElLpvestigate if such

finding holds also for the particular group of tiesit students. Second, we move the
literature on educational effectiveness and regil¢udents a step further, by
focusing not only on resilient students, but alsec#fically investigating resilient
schools, which are characterised by a worse (aegsaario-economic condition. This
way, the paper explicitly controls for the potehtianfounding effect due to schools’
compositional variables on the single studentsfqerances — as only disadvantaged
schools constitute our sample. An innovative bydpist of this study is also the
development of a novel statistical technique toveea sample of resilient students
within socially disadvantaged schools, which campelied and extended to other
countries in analogous studies. The approach we inghis paper is also to adopt a
within-country definition of student resilience, wh solves a partial shortcoming in
the OECD'’s definition. Indeed, OECD considers adlient a student who is in the
bottom third of his/her country socio-economic disition, but in the top third of the
international test scores’ distribution (OECD, 2D1Mhis way, the definition is
mixed, as is the interpretation of results; insteaa method (paragraph 3) allows for

a complete and straightforward interpretation aintry level.

2.2. The Italian educational system
In Italy, there are about 7.5 millions studentgerading 33,000 schools and about
670,000 people are employed as tenured teacheasZ969/10; source: Ministry of

Educationwww.miur.it). The educational system is articulated in thregnnaycles:

elementary (primary) — grades 1-5, middle (juniecandary) — grades 6-8, and high
(upper secondary) — grades 9-13. Three differgresyof upper-secondary scholls
exist, and students are tracked (through a sedieieh mechanism) in these three
types: Licei (or “academic” schools), which maiclyver humanities and scientific
fields — and are attended by better-off studertdjriical schools, and vocational
schools. Private schools account for almost 8%hefstystem, and are periodically
accredited by the Ministry of Education.

In this section of the paper, it is important tealiss some peculiar characteristics of
the Italian educational setting. Italian public sols benefit a low degree of
autonomy, in that the Ministry of Education stiyategulates a large part of their



activities. A slow process of devolving more funci to schools began during the
nineties, when two laws attributed freedom to s¢hooorganising their own
teaching activities (laws n. 537/1993 and n. 597)9Blowever, the reality of school
autonomy is different from these laws’ prescripipas school autonomy is
constrained by the inability to choose the teachatsmanage the budget for their
tenured human resources. Indeed, the mechanisecraitrteachers is still
centralized, and the Ministry of Education hasrgmponsibility to allocate teachers to
schools. In 1998, such responsibility has been ldeddo education local authorities
called Regional Educational Agency and Provinciddiéational Agency;
nevertheless, these local authorities are branahtée Ministry of Education. In
1999 a further regulation was approved (D.P.R.78/2999), and it explicitly defines
a mechanism for allocating teachers that consitherposition of teachers in a local
(Province) list. In such lists, teachers are rarkezbrding to a score, which mainly
reflects the years of experience (which is higldyrelated with age). Thus, the older
the teacher, the higher is his/her probabilityéceimployed in the preferred school.
Lastly, schools have no power over other most tet@ckelated matters. For instance,
teachers’ wages are determined and paid by thenatjovernment directly. The
single school cannot fire its teachers, as theitragts are regulated (and signed) by
the Ministry of Education. Currently, Italian sch®omanage facilities, integrative
projects and have the possibility to collect mohgyprivate or local institutions.
However, Italian schools tried to use their limisagtonomy to experience
innovations in the field; for instance, AgasistiStbiano (forthcoming) demonstrated
that many Italian schools’ principals adopted aaptive/entrepreneurial behaviour in
organising their extracurricular activities, as Mrlprogramming their ordinary
teaching duties.

Hence, overall the Italian educational system eratterised by low degrees of
school autonomy; a recurrent debate deals witlopip®rtunity to increase the
freedom of schools in operating their activitiegghvthe aim of fostering innovation
and best practices in the field. This paper couotéb to this debate, in that it tries to
provide some evidence about the important rolebbsl-level factors. The point of
view is particular, and related to a specific aspéthe educational policies; by
investigating whether there are school-level pcastithat are related with higher



students’ performances in a specific subsampléisalvantaged) students and
schools, the paper tries to verify if there is acgpfor widening the role of school
managers in implementing effective practices aietadproving students’

performances in difficult contexts and conditions.

3. Methodological approach and data
3.1. A methodology to identify “resilient studentsid the dataset

The analysis of resilient students in Italian edacel system draws upon OECD-
PISA2009 (reading scoresYhe aim of the PISA project is to collect highly
standardized data that can be used to compare tencpes of 15-year-old students
in the three main domains of reading, mathematidssaience both within and
between countries. Since the first cycle in 2008APhas been taking place every
three years with a growing number of participatiogntries and each of these cycles
looks in depth at a major domain. In 2009, the suivas involved roughly 475,000
students from 65 countries, including all OECD eamrares, and its main focus is on
measuring performance in reading literacy. OECDARP1St only allows to evaluate
students’ performance but also to gather data aheutfamilies and socio-economic
background together with several school charatiesighe latter are particularly
important for policy purposes, especially when dgsing actions that can be
undertaken at school level. School data are ceitkettirough a questionnaire filled in
by the principals of schools that entered PISAamati samples.

Focusing on the performance of Italian studentsCDEISA2009 (in line with
results by the previous editions) underlines the performance of Italian 15-year
olds in relation to their counterparts from mostha developed countries involved in

the survey. Italian students reached averagedests— 483 points in mathematics,

: . . . : 3
486 in reading and 489 in science — consistentigvbéhe OECD averagesand the
gaps between ltalian students and their peersibéist performer countries, such as

Korea and Finland, are extremely high. In particukalian 15 year-old students

2 More specifically, we used the average of the Rausible Values (PVs) for reading; the choice of
reading instead of mathematics and science isaltieetspecific focus of the 2009 edition of PISA.
3According to PISA 2009 results, only seven OECDrtdes (.e., Czech Republic, Slovak Republic,
Israel, Luxembourg, Austria, Turkey and Mexico)fpem significantly worse than Italy on the reading
scale.
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perform in reading lower than Korean and Finnisldehts by an amount equivalent
to nearly one year and a half of schooling. Degpiitine low achievement of Italian
students the proportion of resilient students ghar than the OECD average (OECD,
2011): from a policy and managerial perspectivis, $pecific evidence leads to
analysing and identifying the factors that may ioyar the performance of Italian
socio-economically disadvantaged students.

In the literature there is no one commonly-usedhatedn of “student resilience”;
therefore resilient students are generally defemedtudents who come from a
disadvantaged socio economic context and yet aehdatively high level of
educational performance. More specifically, OECD1®) defines resilient students
as “(those who) are among the best performerd sfuadents of similar background
internationally” (p. 1). In this paper, we prop@sé&elative” definition of resilience in
a within-country perspective, in other words wenitify students who are resilient
within the country (ltalian) sample of studentsonsidering the country (ltalian)
average level of achievement and socio-economikgraand.

The subsample of “resilient” students (hereaft&SIRis compared with a
complementary group of students defined as “disaidged low achievers”
(hereafter, DLA) — i.e. students characterizegdgtly poor socioeconomic
background and low performance. In this light thalgsis aims to explore the main
determinants of student resilience focusing onestudnd school factors associated
with a greater likelihood that a disadvantaged etidvould be resilient.

The identification of resilient students is basedao index summarizing the socio-
economic background of individual students call&LCE. It is a comprehensive
measure of socio-economic background, which captsiedents’ family and home
characteristics that describe their socioeconommakground. It includes information
about parental occupational status and highestatidnal level, as well as
information on home possessions, such as compbi@ogs and access to the Internet
(for additional information see OECD, 2012a, AnAe). Index values are
standardized such that the mean is equal to zerohenstandard deviation equals one
across all students in OECD countries. Thereforeegative value on this index

means that the student’s socio-economic backgraubdlow that of the OECD
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average student; the lower ESCS, the lower is Wieeatl socioeconomic status of the
student.

Central to our analytic exercise is to define augrof resilient students within
disadvantaged schools. Consistently with previdasature about the results of
Italian students in OECD-PISA exercises (Bretttl., 2007), a prerequisite of this
identification procedure is the elimination of mieldchools and regional vocational
schools from the sample, as these schools areongtarable with the regular
secondary schools attended by Italian students wWiegnare 15 years old. The
number of these schools is very low, therefore¥®of the overall sample of Italian
schools. Afterwards the first step of identificatiprocess (figure 2) consists of the
selection of schools characterized by an avera@SafS index below the 33th
percentile of whole distribution.

<Figure 2> around here

Within the subsample of disadvantaged schools, npptd students with an ESCS
indicator higher than the third quartile of the neistribution (that of students within
disadvantaged schools, broadly defined) to guaeardenparability across students
and be sure of considering only disadvantaged stad&his subsample of
disadvantaged students within disadvantaged scisigdivided by performance
thresholds, which are calculated by regressingestuperformance on the square of
ESCS index (to allow for non-linearity in this rétaship). The procedure of
regressing on the square of ESCS index is cohanémthe methodological approach
suggested by OECD in selecting resilient studesgs,(for instance, OECD 2010a).
Student performance levels were then defined bigitig regression residuals into
equal thirds. Students were divided into three gsod namely successful, average,
and low-performers — by looking at their performairc comparison to peers sharing
similar socioeconomic background. Other cut-pofetg., the 25th and 75th
percentiles) could be used but the decision talditine distributions into thirds is

driven by balancing (i) the theoretical need fatidiction with (ii) the statistical need

12



for large enough sample siz8tudents were defined RES if they were disadygguta
students who perform in the top third of performadcstribution after accounting for
socio-economic background. Similarly, a disadvaetbsfudent whose performance
after accounting for socio-economic backgroundihethe lowest third was defined
as DLA. The students in these two groups were toampared to study the
determinants of resilience, both at individual aotool level.

At the end of the statistical identification prooeel (which also dropped the schools
with less than 4 students), 302 schools compossubgsample of disadvantaged
schools, while the resilient and the disadvantdgesachievers students are 3,276
(50% are resilient and 50% are low achievers).

It is therefore important to remark some cautidosuh our dataset. OECD PISA is an
important source of information to all those invadwith schooling and school
systems, and offers a great resource of valid aelabte data. At the same time, PISA
also suffers some limitations and drawbacks, whiults its capacity to provide
direct statistical estimates of the relationshipstodents and school factors with
educational outcomes. In particular, students’qgrerince depend on many factors,
including all the education that they have acqutredughout their whole educational
career and their experiences outside the schaotgetather than just the period in
which they have interacted with their current teashThe learning environment
considered by PISA may only partially reflect tkarning environment that formed
students’ educational experiences earlier in thehool path, particularly in Italian
education systems where 15-year-old students heem in the present school for
only two or three years and students progress gjirdifferent types of educational
level at the pre-primary, primary, lower secondaing upper secondary levels; to the
extent that students’ current learning environnukifiers from that of their earlier
school years, the contextual data collected by Ri&Aan imperfect proxy for
students’ cumulative learning environments, andeffiects of those environments on
learning outcomes is likely to be underestimateEQD, 2010a). Turning to
information from the school questionnaire, thesepmcipals’ self-reports and may

be influenced by several factors in how individuatswer the questions.

4 Moreover, the choice of three groups allows maimg a sufficient number of observations
(students) within each group.

13



Furthermore, the study of school resources regaicesracy that might not be easily
captured in surveys, for example principal viewsadequacy of resources is a weak
variable since it does not really have a scalemaedsurable anchors. It is highly
subjective, and also what is asked for represemtaare than 10-15% of costs, as the
bulk of resources (personnel) are leaving out. @ltyh principals provide

information about their schools, this data mayr@ecurate and then matching that
information with students’ reports is not straigimtfard. Caution is therefore required
in interpreting the main results, bearing in mihdttthere are potential measurement

problems and omitted variables.

3.2. Disadvantaged students in Italy: descriptteéisics about low achievers and

resilient

Table 1 reports descriptive statistics at individasgel; those variables are then used
in the multilevel model (83.3). Here, we use thendéscribe the main characteristics
associated with the status of RES. Immigrant stegasns to play a major role; more
than 10% of low achievers are immigrants (firssecond generation), while they
represent only 2% of resilient students. This infation can suggest that in Italy
immigrants are not completely integrated into tbeiety, and the achievement gap
reproduces social gaps (Buchmann & Parrado, 208 2006). The proportion of
male students in the low achievers group is in\iité previous evidence of
relatively low performances with respect to femstiedents, when considering
reading (the opposite holds for mathematics) (OEZXIDE). A factor that is
particularly important in determining the resiliestatus is interest for reading (as
measured by the variable JOYREAD); on averageljeasstudents are more
interested in reading than the group of low achievéhe latter declare a much lower
interest for reading, with negative values and Wwelbw the national mean value.
Analogously, the attitude towards computer is a#joefeature of the resilient

students; the values of indicator ATTCORN#e higher for resilient students and

° The index of attitude towards computers (ATTCOMP) was derived from students’ reports on the
extent to which they agree with the following staémts:i) it is very important to me to work with a
computer;ii) | think playing or working with a computer is regafun; iii) | use a computer because |
am very interested; and) | lose track of time when | am working with the qomer. Higher values on
this index indicate a more positive attitude toveacdmputers.
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above the national average. We consider both tihegzators as proxies for students’
motivation and/or innate ability. As pointed out figvious literature, motivation is
one of the key individual-level factors associatgth resilience; later on, we show
that our results are in line with this evidence®, tA further element, which
differentiates RES and DLA, is the relationshipwmn students and teachers. A
specific question of OECD-PISA questionnaire isulibe sentence “I get along well
with most of my teachers”; the answers differ asrite two subgroups (90% of RES
agree, compared to only 70% of DLA).

<Table 1> around here

When turning to the description of “resilient sclgjpwe use school composition as
main criteria. We present descriptive statisticsafools according to the proportion
of resilient students, divided in the four quadilgable 2). The hypothesis is that
investigating differences between the various gsaefschools would help in
observing school-level factors associated with é@rgierformances of disadvantaged
students. The high differentiation between schygoés Licel, technical and
vocational schools) is coherent with the institaéibcharacteristics of the Italian
educational system, which is characterized byfassédction of students — with better
and advantaged students attendirgg. It is interesting to note that whilacel are

not virtually represented in the first quartile @vh there are schools with small
proportion of resilient students), they accounttfer 25% of the fourth quartile —
where, in turn, there are not vocational schoote ihdicator for available school
resources (SCMATEDLj)is particularly low for the schools in the firatartile, when
compared with other groups and the national avei@geh evidence suggests that

school resources can be a useful factor to heffests in overcoming social (and

° The index on the school's educational resourc€SMATEDU) was derived from seven items
measuring school principals’perceptions of poténtéctors hindering instruction at their school
(SC11). These factors are: i) shortage or inadggoéescience laboratory equipment; ii) shortage or
inadequacy of instructional materials; iii) shogag inadequacy of computers for instruction; agK

or inadequacy of Internet connectivity; v) shortagenadequacy of computer software for instruction
vi) shortage or inadequacy of library materialsd ani) shortage or inadequacy of audio-visual
resources. As all items were inverted for scaliigér values on this index indicate better quadity
educational resources.
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achievement) gaps. An even further impact is thlated to the time devoted to
extracurricular activities. The reference indic:;(IE)]’(CURACT)7 is very different in
the different groups, with a marked difference lewthe first and the fourth
quartile: the institutions, which involve studentsre in out-of-curricula activities,
are able to assure higher performance to theiestisd A potential direction for this
effect is that extracurricular activities led stotieto spend less time in the
disadvantaged family — and more time to culturédtesl activities. Another school-
level factor is the shortage of teachers (meastmeaigh the variable TCSHOI%T
principals of schools with low proportion of resitit schools report lower levels of
teachers’ shortage — and, actually, students:teacagos are lower for them than for
other groups. Another factor is the reported ppats feeling about students’
absenteeism, which is much higher in schools veitel proportion of resilient
students, suggesting this is not a major phenomenthrese cases. Lastly, the
proportion of immigrants (measured at school leigsfecreasing with the proportion
of resilient students. Thus, immigrant studentsiess likely to be resilient, and if
segmentation occurs (with high concentration of igrant students in some schools),

it tends to decrease students’ resiliency in tbabsel.
<Table 2> around here
We further looked at the distribution of DLA and Etudents according to school-

level characteristics (figure 3). The distributi@hEXCURACT confirms that its

mean is higher for RES, even though the overajpshasimilar. The proportion of

! The index of extra-curricular activities (EXCURALWas derived from school principals’ reports on
whether their schools offered the following actast to students in the national modal grade for 15-
year-olds in the academic year of the PISA assa#s(B€13): i) band, orchestra or chair; ii) school
play or school musical; iii) school yearbook, neaser or magazine; iv) volunteering or service
activities; v) book club; vi) debating club or déibg activities; vii) school club or school comyitn

for foreign language mathematics or science; widrademic club>; ix) art club or art activities; x)
sporting team or sporting activities; xi) lectusesd/ or seminars; xii) collaboration with localrtlies;

xiii) collaboration with local newspapers; and xigountry specific item>. Higher values on the ixde
indicate higher levels of extra-curricular schoctivdties.

? The index of teacher shortage (TCSHORT) was dérik@m four items measuring school principals’
perceptions of potential factors hindering instiarctat their school (SC11). These factors are la ddic

i) qualified science teachers; ii) a lack of quelif mathematics teachers; iii) qualified <test laauge>
teachers; and iv) qualified teachers of other subjeHigher values on this index indicate school
principals’ reports of higher teacher shortage stheol.
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gualified teachers is higher for schools attendedekilient students, suggesting a
role for the quality of teaching force. While thistdbution of the proportion of
computer connected to the web (IRATCOMP) is sintiletween the two groups, that
of the quality of educational resources (SCMATED®jnuch narrow for DLA,
confirming that they attend schools in which thalgy of educational resources is
lower. Of particular interest is the figure aboed¢hers’ shortage (TCSHORT), which
shows how DLA students attend schools charactelbgesrious problems on this
ground.

<Figure 3> around here

3.3. Investigating the role of different variabtasthe probability to be a resilient

student: the multilevel Logit model

To identify the main determinants of resilience @titevel logistic regression is used
as methodology. This technique is appropriate viheroutcome variable for a
regression analysis is dichotomous, in this casetlicome denotes whether a
disadvantaged student is resilient (RES) or a lowewer (DLA), and it is useful to
reflect the hierarchal nature of the educationesyistharacterized by students within
schools.

Specifically, a two-level logistic random intercepbdel is adopted, in such models
(Raudenbush & Bryk, 2002) giving a Bernoulli samglimodel and a logit link

function:
. P;;
ni; = logit(Py;) = log (1—_]1311)
(2)
the probability of being a resilien; Bf student from schoojj is modelled using the
log of the odds of P i.e the ratio of probability of success (resit)etio the

probability of failure (low achiever), as a sumliokar function of the explanatory

variables at student and school level:
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m S
Nij=Poj + Z B xij + Z,Bt " Zij
t=1

@)

The model has a random intercefy)(which varies between schools and it is equal
to:
Boj = Yo + Uo;
4)

wherey is the average intercept anglis a residual component normally distributed

with zero mean anthg variance:

Ug; - N(0,7go)
(5)

Then, the final equation of the model can be réamifs:

P m S
logit(Pij) = log <1 —UPL-]-) =Y t+ 2 B * Xiij + Z.Bt "Zgj t Uoj
k=1 t=1

(6)

The second level variance is expresser; while the model does not include a
separate parameter for the first level variancebse the level one residual variance
of the dichotomous output variable is describedheychoice of the Bernoulli
distribution rather than estimated separately (Has€hLemeshow, 2000). The first
step of estimation strategy consists of an intdroefy model —without covariates- to

assess the magnitude of variation between schodésms of resilience:

P,
logit(Py;) = 10g< - > = Yo + U,

1-p;
(7)
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As a second step, student-level variables weredadsi@redictors of student
resilience. Two categories of students predictogdrecluded: (i) attitudinal factors
(“motivation”) which include Attitude towards comfaus, Attitude towards school
and Joy/Like Reading, (ii) family’s and personahcdcteristics: gender, immigration
status and family structure.

Predictors of resilience at the school level ineldigariables in the categories of
school context, school resources and school pelemel practices. School context
variables are largely beyond the control of sctaomwl they include the school
category [icel, technical or vocational), the macro area andsti®ol location
(village, small town, town, city and large city)atégory of school resources
encompasses an index on the school’s educatios@lirees, an index of availability
of computers, the proportion of qualified teachémne, student-teacher ratio and the
index of teacher shortage. School climate and dgbractices are generally within
the control of school employees and students ltdes an index of extra-curricular
activities, the principal perception of studentseiieeism, the use of standardized
assessment to make decisions about students’icgtemtpromotion, the use of

achievement data to evaluate teachers and prirgpaiformance.

4. Results

The results obtained through the multilevel logddal presented in section 83.3 are
reported in the table 3. In each column, diffeignoiups of variables are included into
the model: (i) empty model, (ii) student’s charastics, (iii) schools’ type and

school factors, and (iv) macro-area dummies.
<Table 3> around here
The likelihood ratio test, which allows determinwether the between-cluster

variance is equal to zero, gives a p-value <0.00Ekéch estimated model, suggesting

that a multilevel approach is indeed required

% The intercept in the unconditioned model is natistically significant; such result is due to the
composition of our sample, which hosts an equivaé®@6 proportion of resilient and low-achievers
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Student-level variables show some well-known factshat personal characteristics
play a major role. The expected odds of femaleesitgd resilience are 3.43 times the
odds of retention of male counterparts, while inmang status is associated with
lower log-odds of resilience equal to -2.13. An ortpnt point to be discussed is that
our results show that a high proportion of immigrstadents characterises the group
of low performers students. The same holds fordisadvantaged schools”, which
are characterized by higher proportions of immigstandents. This specific
characteristic is likely to partially affect oursigdts, as it drives the most part of the
disadvantage phenomenon and, inversely, the priitlyaddiresilience. As descriptive
statistics showed (table 2), the proportion of igrants (measured at school level) is
inversely related to the proportion of resilientdgnts in a school; this evidence
suggests that a high concentration of immigrardestts acts as a negative peer effect,
at least for those students who come from a disadgad background.

What is interesting to observe is that two indigblevel variables capturing
motivation, namely “joy in reading” (JOYREAD) angdsitive attitude towards
computers” (ATTCOMP) are positively associated with probability to be resilient;
as discussed in previous studies conducted by OB@Eh, individual factors are
important to overcome a disadvantaged backgroundh® contrary, the structure of
the family (i.e. the number of siblings, etc.) seamt related to the resilience
probability. Lastly, the other student-level feattinat is positively related to the
probability of being a resilient student is thecteaxs’ behaviour: “resilient students”
are those who get along well with teachers. THisceis particularly strong: the odds
ratio is around 3.93 points, and statistically gigant. A potential interpretation is
that in these schools, teachers collaborate onrir@ptoand challenging aspects of
their job, and helping disadvantaged studentsabairly one of these tasks; as a
result, it looks that students get along well viltem. Moreover, a more favourable
school climate — of which relationships betweenlstis and teachers, as well as
among teachers is a key element — has been dermteasto be positively related to

students’ results, especially for low-income cheld(Lowensteinet al., 2011).

students. The estimated variance of random intéingpe empty model is equal to 7.5, but
introducing student-level variables (model 2) ieien larger than it was in the empty model; this
finding is explained by adding level one variabléth strong effect will tend to increase estimated
level-two variance (Snijders & Bosker, 1999).

20



When adding school-level variables (model 3), stirdievel variables maintain their
statistical significance and estimated coefficientisile the second-level variance
steeply decreases (27% overall, from 8.93 to 6/8gning that our school-level
variables capture a large parte of between-schawiation in influencing the
probability of a student becoming resilient. Thestnateresting results deal with the
inclusion of school-level resources and charadtesisas our aim is to underline
whether “resilient schools” show features, which positively associated with the
probability to become a resilient student — thatasilient students take advantage of
the school they attend. In this perspective, weldiowestigate whether school-
specific activities, like extracurricular activii®r school climate, differ across
schools and in influencing (resilient) studentsulés. If there is any influence of this
kind, reflections about the desirable degree obsthutonomy can be derived.

The school type matters a lot in predicting thebaiumlity to be a RES. Students
enrolled inLicel schools are more likely to become resilient, woempared with
those enrolled in technical and professional schotlternative explanations exist
here. On one side, it has been demonstrated tidersis from more advantaged
backgrounds tend to enrol ltocei more than those with disadvantaged backgrounds
(Brunello & Checchi, 2007). However, here all thedents in the sample come from
less-advantaged background — as it is a prereguesibecome resilient; so this
explanation can be safely ruled out. Thus, thergtbéential explanation is thatcel
can have different characteristics, which helpaiising students’ performances. To
test this hypothesis, we compared the availableuress and other indicators to
detect whether are there statistically differeatfiees among school types. Such an
analysis has been conducted through ANOVA and Takegtse, which in turn do

not reveal any statistical difference in availat@sources betwedricei and other
schools (Annex 1). As a consequence, our remainiegpretation is thaticei’s
advantage can reside in their positive peer effast$n average they are attended by
students who are more motivated. Even thoughnotgossible to test directly such

10 Tukey's multiple comparison test is used to compiae difference between each pair of means with
appropriate adjustment for the multiple testingkdyis test calculates a critical value that cambged
to evaluate whether differences between any tws pdimeans are significant.
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hypothesis, the lack of observable differencegims of resources point to this
direction.

It is interesting to note that schools’ resourasens partially related to resilience:
while the availability of computers (IRATCOMP) doest gain statistical
significance, the index for the “quality” of eduicatal resources (SCMATEDU) is
positively associated with resilience (odds ratib.55).

Among the other factors debated in the descrigtaéstics, the effect of
extracurricular activities (EXCURACT) is statistilgasignificant and positive. As
previously discussed, probably this variable casuhe ability of a school to make
its students less dependent on the family’s culinfuence; at the same time, it
might be the case that such indicator is a proxtphefoverall cultural life (not only

the curricular side) of the school. This lattediimg is crucial in the argument of this
paper; indeed, it sheds light on controllable fexctbat can positively influence
students’ performances. More specifically, our lsssuggest that disadvantaged
schools should invest their resources in extraculiar activities, with the aim of
(relatively) reducing the negative influence of tamily background by involving
students in cultural-related free activities. Imiéidn, it is also likely that this variable
captures some unobservable attitude of the stutientsds more engagement with
the school’s environment. Confirming this intuitjddECD (2012b) shows that
schools with higher levels of extracurricular aittés also report more positive
attitudes towards subjects, suggesting that tiseadink between extracurricular and
engagement with curricular activities.

Some caution is required in interpreting the eftéddeacher shortage (TCSHORT) on
the likelihood of resilience. Indeed, this indigai®not based on objective data, but it
reflects a principal’s perception and it may beefiéd by measurement errors, which
limit its validity and accuracy (White & Smith, 28D The analysis seems to suggest
that a higher shortage of teachers (TCSHORT) igipely related to the probability
of resilience: a potential explanation might be tha availability of teachers is a key
feature for making the school more able to asssstdvantaged students; then
principals who care more about this problem (déuofga high shortage/need of
teachers) operate in resilient schools. Lastlgar be noted that schools, which care
more about the problem of absenteeism, are mosby Itk be resilient. These results
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are encouraging, as they are coherent with theofdEXCURACT: when students do
not attend regularly schools, and spend less timaefavouring climate (the school as
an educational community), it is more probable thay become DLA than RES.
Then, also this indicator is coherent with the arpkion that worse background
family characteristics (to which absenteeism i€urelated) can be attenuated by
proactive behaviours of schools’ actors — in tlaise; the extent to which the schools
care about absenteeism. Overall, the results adedawvith variables obtained
through principals’ answer point at a confirmattbat leadership exerted by
principals themselves is an important feature esilrent schools”.

The inclusion of macro-area dummies (model 4) inapsathe model’s explanatory
power. The macro-area geographical factor is cowtt as one of the key explanation
for students’ performance in Italy, corroboratinggh evidence in this sense
(Montanaro, 2008; Agasisti & Vittadini, 2012). RE&idents are more likely to study
in Northern Italy than in the South, in particutastudent who attends a school of the
North-East macro area has an odds of resilienderiel greater than a students of a
school of macroarea South and Islands. As a coeseguthe model shows that not
only family’s socio-economic background is relevdnit also the wider territorial
context plays a central role in influencing stugéperformance and resilience, and
this creates vicious circles of virtuous consegesraepending on the surrounding
context. Indeed, students from disadvantaged fasydan benefit from living in
socially and economically developed areas; thisgtter welfare climate can help
these disadvantaged students in their climbingdbeial pyramid”. On the contrary,
depressed social contexts add a negative “extebnatfen to the (already bad)

situation of students from disadvantaged famiirggd in these communities.

5. Concluding remarks

Overall, our study innovates the literature onrdsults of Italian students, by using
OECD-PISA data in a new fashion. By focusing opec#ic subgroup of students
and schools, namely those that are more disadveditage investigated the
determinants of resilience — defined as the ahdlitgvercoming a disadvantaged

background.
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From an economic perspective, the key messagesopdiper is that some “soft”
managerial and organizational features of schaelss important as resources in
helping students to become resilient. Better schihwlate and leadership characterise
the “resilient schools”. The policy implicationtisat reforms should promote those
activities and dimensions of schools that favoubétter relationships between
students and teachers, as well as (ii) the diffusio(good) extracurricular activities,
together with (iii) the provision of adequate resms for curricular teaching — to
avoid teachers’ shortage and improving qualityeaiching activities.

Overall, the school-level variables, which turn astsignificantly related to the
resilient status, confirm the importance of theldqyaf the teaching force; a result
that is growingly confirmed and important in the@eomics of education. Our
findings are in line with this evidence, as all duhool factors which were
statistically significant in explaining student€nformance are related to the activities
developed through teachers (quality of educatioesdurces, teachers’ shortage,
extracurricular activities, etc.). In this directidhe results suggest that school factors
can be useful to improve the performance of disataged students; and, more
precisely, that disadvantaged schools with cetharacteristics can actually have an
impact on their (disadvantaged) students.

From a policy perspective, this result is partidylaelevant for the Italian context. As
described in section 82, Italian schools have adegree of autonomy; as a matter of
fact, they cannot select their teachers, nor autmusly regulated their teaching
programs and methods. The evidence presentedsipdiper confirms the necessity to
increase the degree of schools’ autonomy, as tthasensions on which they are
already autonomous (i.e. extracurricular activjtiesn out as positively related to the
students’ performances. Policies inspired by ScBasled Management (SBM)
approaches can be useful in this direction (i.eaidock, 1993).

A specific point is related to the possibility the&dership at school-level can exert a
positive impact on students’ results. A relevateriture points at this evidence (see
for instance Sammore al., 2011 for the British case), and our findings evherent

in showing that, for instance, when schools’ pqads care about their students’
behaviours (specifically, absenteeism) these sshar@ able to improve students’
probability to be resilient.
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Another key point is that geographical differenegsst: schools in Northern Italy are
more likely to impact positively on resilience.the light that territorial differences
are striking in explaining students’ achievemefffiedentials, this finding is
particularly worrying. Indeed, it means that beimgnersed in a positive economic
and social environment — often related to Nortiemovinces — has an impact not only
on overall students’ performances, but also orathkty of less advantaged students
to overcome their situation.

Summarizing, this study underlines the importarfideaking at the bottom of the
educational opportunities’ distribution, and firetdutions for improving the
performance of students who come from more disadgaa contexts. While the bad
news is already known, that is disadvantaged fasdind territorial’s background are
extremely related to bad academic performancesydbd news is that it is possible

to detect many school factors, which can positivedip those disadvantaged students.
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Figure 1. Resilient students and students’ achievem
a cross-country comparison - OECD-PISA2009 data
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Notes: Mexico has been dropped as it shows areoattihievement score (very low) in the sample.
R-squared of the relationship is around 0.41.



Figure 2. The multistage procedure to identifyliesi (RES)

and Disadvantaged Low Achievers (DLA) studentsndlitey disadvantaged schools

STEP 1

Elimination of middle schools and
regional vocational schools from
the sample

STEP 5

The schools with less than 4
students are dropped

Final sample
(302 schools, 3,276 students)

STEP 2

Selection of disadvantaged schools
(ESCS average below the 33th
percentile)

STEP 5

On the basis of distribution of
regression residuals Students were

divided into resilients (:
percentile) and disadvantag
achievers (<33 percentile)

STEP 3
Within the subsample of
disadvantaged schools, students
with an ESCS higher than the third
quartile of the new distribution are
dropped

STEP 4
Performance thresholds are
calculated by regressing student
reading performance on the square
of ESCS index
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Table 1. Descriptive statistics: student-level abies

Disadvantaged students — Disadvantaged students — Italian students
“low achievers” “resilients” overall OECD PISA2009 samples
Std. . Std. . Std. .
Mean Min. Max. Mean Min. Max. Mean Min. Max.
Dev. Dev. Dev.

Reading performance (expressed

. P530.31| 40.46| 133.85 388.34 53145 36.19 446.43 3668486.000] 96.000 41.32  731.520
plausible values)

Index of Economic and Cultural |, o791 (593| -3314 -0.068 -0979 0575 -2.921 70/0-0.123 | 1.015| -3.959  3.020
Status (ESCS)

Immigration status=Native 0.892 0.31p 0.000 1.000.978 | 0.160| 0.000 1.00(¢ 0.936 0.245 0.0p0 1.000

Immigration status=Second | ;517 | 9130| 0000 1.000 0008 0089 0000 1.000 130.0 0114 | 0.000| 1.000

generation
Immigration status=First generation  0.090 0.287 00.) 1.000| 0.018{ 0.134 0.000 1.0Q0 0.042 0.200 0.0001.000
Gender=male 0.722 | 0.448| 0.000 1.000 0.389 0.488 000 1.000 0.514 0.5 0.00( 1.00(
Gender=female 0.27§ 0.448 0.000 1.0p0 0.411  0.4880000/ 1.000| 0.486 0.5 0.00 1.00(
Family structure=Single parent 0.098 0.297 0.0oo 00@.| 0.109| 0.311] 0.000 1.00D 0.11 0.313 0.000 1.000
Family structure=Nuclear 0.873 0.338 0.000 1.000 888.] 0.316| 0.000 1.00( 0.867 0.339 0.000 1.000
Family structure=Mixed 0.029 0.169 0.000 1.000 4.0 0.06 0.000| 1.000Q 0.01 0.101 0.0qQ0 1.000
Index of Attitude towards computers  0.071  0.893 442.| 0.861| 0.359] 0.707 -2.441 0.861 0.288 0.766 41224 0.861
Index of Attitude towards school -0.125 0.990 -®982.009| 0.021] 0.883 -2.989 2.0Q09 0.026 0.946  -2.982.009

Index of Joy/Like Reading -0.46p6  0.694 -3.2P7 2.23®.130 | 0.924| -3.227 3.49% 0.06 0943  -3.927 3.4p5

3
TeaCherS'f;:;glggg""e"zs”ong 0.103 | 0.304| 0.000 1.000 0.024 0.153 0.000 1.000 480.0 0.213 | 0.000|  1.000

Teachers - Get along well=disagree 0.151 0.359 00.00L.000| 0.118] 0.323 0.000 1.000 0.13 0.387 0.000 .0001

0
Teachers - Get along well=agree 0.545 0.498 0.p0Q0001| 0.614| 0.487| 0.00(¢ 1.000 0.598 0.490 0.000 01.90

TeaChers'Gaesrj:”gwe”zs"ong 0.200 | 0.400| 0.000 1.000 0245 0430 0.000 1.000 190.2 0.413 | 0.000| 1.000




Table 2. Descriptive statistics: school-level viales, quartiles by proportion of resilient studantthe school

Subsample: all S quartile 2" quartile 39 quartile A quartile

Mean St.Dev. Mean St.Dev. Mean St.Dev| Mean $t.Deg Mean St.Dev.
School type: Licei 0.089 0.286 0.000 0.000 0.039 0.196 0.067 0.251 0.253 0.438
School type: technical schools 0.394 0.489 0.184 0.390 0.382 0.489 0.467 0.502 0.547 0.501
School type: vocational schools 0.517 0.501 0.816 0.390 0.579 0.497 0.467 0.502 0.20( 0.403
Index on the school’'s educational d d
resources (SCMATEDU) -0.287 0.930 -0.405 0.802 -0.429 0.741 -0.251 53.1 -0.062 0.944
Index of availability of computers
(IRATCOMP) 0.604 0.414 0.587 0.454 0.638 0.424 0.60p 0.41y  .5860 0.361
Proportion of qualified teachers 0.771 0.224] 8.73 0.174 0.760 0.240 0.790 0.242 0.798 0.231
Index of Extra-curricular activities d .
offered by school (EXCURAT) -0.146 0.764 -0.324 0.730 -0.229 0.814 -0.074 62.7 0.046 0.705
Students/teachers ratio (STRATIO) 7.479 1.909 16.0 1.789 7.254 1.867 7.506 1.518 8.150 2.24(
Index of TEACHER SHORTAGE
(TCSCHORT) 0.191 0.830 0.127 0.820 0.127 0.871 0.078 0.848 .43 0.738
Proportion immigrant students 0.055 0.078 0.082 0.099 0.053 0.079 0.041 0.063 0.042 0.058
Achievement Principal 0.169 0.375 0.197 0.401 64 0.367 0.200 0.403 0.120 0.327
Achievement Teachers 0.205 0.405 0.289 0.457 084 0.354 0.240 0.430 0.147 0.356
Assessments - Student Promotion 0.85¢4 0.358 0.789 0.410 0.816 0.390 0.867 0.342 0.947 0.226
Location: village 0.033 0.179 0.026 0.161 0.039 .196 0.000 0.000 0.067 0.251
Location: small town 0.291 0.455 0.237 0.428 028 0.457 0.333 0.475 0.307 0.464
Location: town 0.500 0.501 0.539 0.502 0.461 @50 0.547 0.501 0.453 0.501
Location: city 0.149 0.357 0.158 0.367 0.197 aL40 0.107 0.311 0.133 0.342
Location: large city 0.026 0.161 0.039 0.196 091 0.115 0.013 0.115 0.040 0.197
E;rztaflf’“t student absenteeism: 0.033 0.179 0.013 0.115 0.026 0.161 0.04p 0197 .05 0.226
S;flﬁ‘tﬁ’é’“t student absenteeism: 0.225 0.418 0.171 0.379 0.171 0.379 0.218 041p 341 0.479
Care about student absenteeism: 0.563 0.497 0.539 0.502 0.645 0.482 0.560 0500 .5070 0.503
to some extent
;:alr(')et about student absenteeism: 0.179 0.384 0.276 0.450 0.158 0.367 0.187 0392 .09 0.293
Macroarea: North West 0.113 0.317 0.079 0.271 0D 0.291 0.107 0.311 0.173 0.381
Macroarea: North East 0.156 0.363 0.079 0.271 (040)] 0.271 0.160 0.369 0.307 0.464
Macroarea: Central Italy 0.126 0.332 0.211 0.410 0.118 0.325 0.133 0.342 0.040 0.197
Macroarea: South 0.288 0.454 0.303 0.462 0.382 489 0.227 0.421 0.240 0.430
Macroarea: Isles 0.318 0.466 0.329 0.473 0.329 413 0.373 0.487 0.240 0.430
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Figure 3. The distribution of school level variable
resilient students (RES) versus disadvantaged twegaers (DLA)

disadvantaged studeesilient students

o o
- °
[N 8
'_ —
Q
<
£ — |
S
(@]
3
w o J
oJ
e
Q
(8]

4T 1

Graphs by resilient_disadvant

disadvantaged studeesilient students

° —_—
N o
- —
|
2 -~
a 4
w
'_
<
s o
(&)
%}
J
c
o)
o
N °
° ——

Graphs by resilient_disadvant

1

cent_STRATIO

disadvantaged studeesilient students

ez B2
1

0
1

-4

cent_PROPQUAL_1
b -2
1

8 -6
1 1
«an o
an o w»

Graphs by resilient_disadvant

disadvantaged studeesilient students

14 &
1T 7

Graphs by resilient_disadvant

disadvantaged studeesilient students
wn

—

i 5
% T
-] L L

1

cent_IRATCOMP,

Graphs by resilient_disadvant

disadvantaged studeesilient students
N o

1

o 4

cent_TCSHORT

Graphs by resilient_disadvant

Notes: all the variables are centred on the mean.
The name of the variables can be read in the atdids.
On the left: disadvantaged low achievers (DLA)tla right: resilient students (RES).

34



Table 3. The results from the multilevel logit mbde

empty model model 2 model 3 model 4
odds . odds
Coeff. Std.err. Coeff. Std.err. ratio Coeff. Std.err. oddsratio Coeff. Std.err. ratio
intercept [ -0.154 0.172[-1.776**  0.351 -1.946**  0.589 -2.280*** 0.622
Attitude towards computers 0.456**  0.080 1.578*** 0.461**  0.080 1.585 0.459*** 0.080 1.583
Attitude towards school -0.097 0.073 0.907 -0.094 0.073 0.911 -0.094 0.073 0.911
Joy/Like Reading 0.869***  (0.088 2.385*** 0.878***  0.088 2.407 0.883** 0.088 2.419
immigrate -2.128**  0.301 0.119*** -2.075***  0.298 0.126 -2.172** 0.301 0.114
sex=female 1.233**  0.146 3.432*** 1.138**  0.145 3.122 1.133** 0.145 3.105
dum_family_structure -0.003 0.193 0.997 -0.016 0.193 0.984 -0.023 0.193 0.977
ggzgr‘g;s - Getalong well - 0.020%*  0.338 2.533**  0.911**  0.337 2.486 0.898** 0337  2.456
Teachers - Get along well - 1.370%*  0.305 3.934** 1.349%*  0.304 3.854 1.355%* 0303  3.877
agree and strong agree
Lyceum 2.414**  0.650 11.183 2.936*** 0.629  18.840
village o smalltown 0.468 0.396 1.597 0.145 0.389 1.156
city o largecity -0.248 0.468 0.780 -0.576 0.445 0.562
Index on the school’s
educational resources 0.442*  0.199 1.555 0.349* 0.188 1.418
(SCMATEDU)
The index of availability of
computers (IRATCOMP) 0.157 0.449 1.170 -0.023 0.427 0.977
proportion of qualified teachers 0.611 0.742 1.842 0.934 0.708 2.546
The student-teacher ratio - -
(STRATIO) 0.297 0.098 1.345 0.236 0.093 1.266
The index of teacher shortage - .
(TCSHORT) 0.482 0.206 1.620 0.369 0.194 1.446
The index of extra-curricular - -
activities (EXCURACT) 0.702 0.231 2.019 0.560 0.218 1.751
Achievement Principal -0.386  0.519 0.680 -0.531 0.493 0.588
Achievement Teachers -0.533 0.486 0.587 -0.276 0.460 0.759
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empty model model 1 model 3 model 4
odds . odds
Coeff. Std.err. Coeff. Std.err. ratio Coeff. Std.err. oddsratio Coeff. Std.err. ratio
student_absenteism_a lot -1.433**  0.457 0.239 -1.152*** 0.434 0.316
assessment_student_promotion 0.495 0.486 1.641 0.224 0.464 1.252
North East 2.422%** 0.524 11.268
North west 1.620%** 0.554 5.053
Center -0.627 0.548 0.534
South 0.435 0.423 1.545
Random effects Estimate Stand. Estimate Stand. Estimate Stand. Estimate Stand.
Err. Err. Err. Err.
Intercept (s.d.) 2,739 0.170 2.990 0.190 2.556 0.166 2,1648 0.157
Log likelihood 1455.202 -1270.127 -1219.258 1202.907
LR test vs. logistic regression 1629.710 1477.680 1003.510 834.49
Prob>=chibar2 0.000 0.000 0.000 0.000

note: *** p<0.01, ** p<0.05, * p<0.1
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Annex 1. Differences betwedmcel and other schools

We firstly conducted an ANOVA to observe whethes tirere differences among
different school’s typed_ {cel, technical and vocational), in terms of available

resources. The results are illustrated in table A.1
<Table A.1> here

The findings underline that, for all variables -ttwihe exception of TCSHORT -, the
mean value is statistically different between goupowever, this result does not
imply thatLicei are different from other schools, but that atti@ae group of schools
is statistically different. To determinelifcel are more resourced than other schools,

we conducted a pairwise Tukey's test (table A.2).
<Table A.3> here

The empirical analysis shows thatel and technical schools have very similar
characteristics, and the latter have even bettalityuesources than the former.
Instead, professional schools suffer a strong éitiwh of available resources — which
explains the results from ANOVA.

Such characteristic of our sample is particulamyportant, as these differences (or
this lack of differences betwedincel and technical schools) hold in the subsample of
disadvantaged schools, while similar tests in thelevsample of Italian students

reveal thaticel have indeed better resources, on average.
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Table A.1. Univariate ANOVA

Sum of Mean of )
df F Sig.
squares squares
Between 209.866 2 104.933 130.415 0.000
SMEAN(SCMATEDU) | Within 2632.684 3272 0.805
Total 2842549 3274
Between 71.614] 2 35.807| 66.895 0.000
SMEAN(EXCURACT) |Within 1751.408 3272 0.535
Total 1823.021 3274
Between 3.953 2 1.976] 80.135( 0.000
SMEAN(PROPCERT) | Within 80.700, 3272 0.025
Total 84.653 3274
Between 20.244 2 10.122| 74.412| 0.000
SMEAN(IRATCOMP) | Within 445.079 3272 0.136
Total 465.323 3274
Between 2.323 2 1.161] 1.757] 0.173
SMEAN(TCSHORT) | Within 2162.619 3272 0.661
Total 2164942 3274
Between 1039.54§ 2 519.773 168.015 0.000
SMEAN(STRATIO) Within 10122.271 3272 3.094
Total 11161.817 3274
Index of economic. Between 6.538 2 3.269] 9.640[ 0.000
social and cultural statu| Within 1109.660 3272 0.339
(WLE) Total 1116.199 3274
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Table A.2. Tukey's tests

Mean Confidence
(1) School - (J) School | yigterences| sterr. Sig. intervals 95%
type type (1-J) -
p. Inf.
LICE] Technical -0.693* | 0.056 | 0.000(-0.825| -0.561
Vocational -0.225* 0.055 | 0.000( -0.354] -0.097
SMEAN(SCMATEDU)  Technical LICEI 0.693* | 0.056 | 0.000( 0.561| 0.825
Vocational | 0.468* | 0.033| 0.000| 0.390| 0.546
Vocational LICEI 0.225* | 0.055| 0.000( 0.097| 0.354
Technical -0.468* | 0.033] 0.000]-0.546] -0.390
LICEl Technical 0.020 0.046 | 0.903|-0.088| 0.128
Vocational 0.312* 0.045 | 0.000| 0.207 0.416
. LICEI -0.020 | 0.046 | 0.903(-0.128| 0.088
SMEAN(EXCURACT)  Technical /0 tional [ 0.202+ | 0.027 | 0.000| 0.228| 0.356
Vocational LICEI -0.312* | 0.045] 0.000]-0.416| -0.207
Technical -0.292* | 0.027] 0.000]-0.356| -0.228
LICE| Technical 0.045* | 0.010| 0.000( 0.022| 0.068
Vocational | 0.101* | 0.010| 0.000| 0.078| 0.123
hnical LICEI -0.045* | 0.010] 0.000]-0.068| -0.022
SMEAN(PROPCERT)  Technical /0 ional [ 0.056+ | 0.006 | 0.000| 0.042| 0.069
Vocational LICEI -0.101* | 0.010] 0.000]-0.123| -0.078
Technical -0.056* | 0.006 | 0.000|-0.069| -0.042
LICE| Technical -0.273* | 0.023] 0.000]-0.328| -0.219
Vocational | -0.178* | 0.023] 0.000[-0.231| -0.125
. LICEI 0.273* | 0.023| 0.000( 0.219( 0.328
SMEAN(IRATCOMP)  Technical Vocational | 0.095* | 0.014| 0.000| 0.063| 0.127
Vocational LICEI 0.178* | 0.023| 0.000( 0.125| 0.231
Technical -0.095* | 0.014] 0.000]|-0.127| -0.063
LICE] Technical 0.078 0.051 | 0.280]-0.042| 0.197
Vocational 0.093 0.050 | 0.146|-0.023| 0.210
. LICEI -0.078 | 0.051| 0.280(-0.197| 0.042
SMEAN(TCSHORT) Technical Vocational 0.015 0.030 | 0.867|-0.056| 0.086
Vocational LICEI -0.093 | 0.050]| 0.146(-0.210] 0.023
Technical -0.015 | 0.030| 0.867|-0.086| 0.056
LICEl Technical 1.285 | 0.110[ 0.000] 1.026] 1.544
Vocational 1.896 | 0.107| 0.000[ 1.645[ 2.149
. LICEI -1.285| 0.110| 0.000[ -1.544| -1.026
SMEAN(STRATIO) Technical ,  cational 0611 | 0.065| 0.000] 0.458 0.765
Vocational LICEI -1.896: 0.107| 0.000| -2.149| -1.645
Technical -0.611 | 0.065| 0.000| -0.765| -0.458
LICE| Technical -0.057| 0.037[ 0.269] -0.142| 0.029
Vocational 0.039| 0.036| 0.525| -0.045| 0.122
Index of economic. social Technical LICEI 0.057] 0.037| 0.269 -0.029( 0.142
and cultural status (WLE) Vocational 0.095| 0.022| 0.000] 0.044| 0.146
Vocational LICEI -0.039| 0.036| 0.525| -0.122| 0.045
Technical -0.095 [ 0.022 0.000| -0.146| -0.044

*, Statistical difference: 0.05.
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