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Abstract

This paper focuses on the mechanisms of gender interaction in classrooms in Italian primary
schools, using the data of a standardized testing administered in the schooling year 2010/2011 to
the entire student population. Though the Ministerial rules in Italy provide that primary schools
should organize classes in a way to respect equal gender representation, the gender composition
of single classes often diﬀers noticeably from the gender composition of grade , suggesting that
students are sorted between classes not randomly. We explore attentively if there exist correlations
between the proportion of girls and the observed characteristics of students, classes and schools,
finding that such correlations are evident if we consider the proportion of girls in single classes
at school level, whereas there is no evidence of sorting of students between schools according to
gender composition of enrollment. Given these results, we use the proportion of girls in V grade
as an indicator of the gender composition of peer groups neutralizing in this way the within-school
sorting of students. Our main findings indicate that the number of girls in peer group influences
positively test scores of both boys and girls in math and Italian language.
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Introduction

The study of peer eﬀects is an important issue of social sciences and economics. In the last decades, a
considerable research has been done in order to identify and measure the eﬀect of peer-group composition
in determining the individual performance of its members. This issue has been particularly investigated in
educational economics where researchers have worked intensively to propose estimation strategies permitting
to separate the role played by individual and group factors in determining educational achievement of students.1 The importance of this research is well-known from policy making prospect as it helps to identify
the ways in which students can be grouped during the learning process in order to increase their scholastic
performance, ceteris paribus their socio-economic and other characteristics, which can be neither changed
easily nor in a brief period of time.
In research on peer eﬀect in educational economics, a lot of attention has been given to the issues as
academic tracking and to the role of race, socioeconomic and ethnic composition of peer-group in determining
scholastic achievement of students. Much less study has been done to understand whether there exists some
eﬀect of the gender composition of peer-group (Hoxby, 2000; Lavy and Schlosser, 2011) though this issue
may be important not only for determining education achievement of peer-group members, but also for their
education to social interaction.
Gender composition of peer group may influence the learning process in a number of ways. Girls are
generally believed to have a better attitudes toward schooling compared to boys. They tend to please
and establish more close relationship with their teachers so that a higher proportion of girls in a peergroup (classroom or grade) may, ceteris paribus, improve overall classroom behaviour and create a better
atmosphere for learning. Boys, instead, tend to be more disruptive, therefore absorbing often teachers forces
that otherwise would be dedicated to learning. Besides externalities that gender composition of peer group
may have on learning process, it may be important for determining students’ present and future social
behaviour patterns. The supporters of gender-separated education indicate that there may exist diﬀerent
cognitive learning styles associated with gender so that teaching in single-sex classes may be more eﬃcient
therefore resulting in better scholastic achievement of students. On the other hand, studies on gender peer
eﬀect suggest that gender-segregated education foster gender-stereotyped interests and behaviour of students
(Orfield et al., 2008) and since public schools, beyond academic skills, are expected to prepare children for
citizenship, it is important that children learn to live and work with others whose beliefs, backgrounds, skills
and interpersonal styles are diﬀerent from their own.
The existing empirical literature on the gender peer eﬀect in education includes a number of studies using
1 The

sociology of education literature highlighted this point too (see, among others, studies by Kramarz et al., 2009)
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the data from diﬀerent countries and taking in considering diﬀerent levels of schooling systems. Among others,
Hoxby (2000) exploits gender variation in adjacent cohorts composition and finds that a higher share of girls
in one’s cohort raises students’ achievement in math and reading, both for boys and girls within the same
grade and school. Lavy and Schlosser (2011) use the data from Israeli schools to examine cohort-to-cohort
changes in male and female outcomes comparing them with cohort-to-cohort changes in the proportion of
female students. Conditioning on school fixed eﬀects and school-specific time trends, they find that in middle
schools, both female and male students tend to perform better when the proportion of female students is
higher in the cohort. Moreover, using the students’ responses to a rich questionary about individual and
peers’ behaviour, they examine the mechanisms through which gender composition of peer-group influences
individual scholastic achievement: a higher proportion of girls in a class tends to decrease disruption and
violence, and improves the cooperation between students. Manger and Gjestad (1997), using the data from
Belgium, use multiple regression analyses to conclude that there is not gender composition eﬀect on scholastic
achievement.
Among the studies on gender peer eﬀect in higher education, Arcidiacono and Nicholson (2005) use the
data of the students who graduated from US medical schools in the period from 1996 and 1998 finding that
females that attend schools where others female students have higher credits benefit themselves receiving
subsequently higher credits. Hansen et al. (2006) use the data from undergraduate classes to study how
their gender composition aﬀect achievement, finding that classes with high proportion of female students and
classes with equal gender composition outperform classes with male dominant composition.
In Italian schooling system, a limited research has been done on the relation between gender composition
of peer-groups and scholastic achievement, and, to the best of our knowledge, there has been no previous
study using the data from primary Italian schools and focusing on this issue. Among the known Italian
studies, De Giorgi, Pellizari and Gui (2009) use the data from Italian universities and find that a larger share
of female students attending the same course is associated with higher academic performance. Anelli and
Peri (2013), using a unique dataset covering 30,000 students graduated from high school, assess the eﬀect of
peer-gender ratio on long-run outcomes related with the choice of college major. For women, they find that
their long run performance in college and earnings are positively associated with larger percentage of female
high school classmates.
In this study, we use the outcomes of a rich dataset provided by INVALSI focusing on the primary schools
that provide education to children from 6 to 10 years.
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Our main purpose is to assess if there is any

relation between gender composition of classrooms and students’ test performance and to understand what
2 It is worth saying that research on the peer eﬀect issues in primary schools has been previously obstructed in Italy by data
limitations. Only starting in the schooling year 2004/05, INVALSI agency, which is the independent body in Italy charged with
conducting of standard testing, provides tests results of students in primary and lower secondary schools.
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are the channels through which the gender composition of peer group influences its members’ performance.
Our preliminary findings indicate that the proportion of girls in peer group matters. This variable is related
positively with test scores of both girls and boys in math and Italian language. This eﬀect is stronger for the
sample of girls. If we consider the sample of boys and girls together, the positive eﬀect of gender composition
is stronger for Italian language.
The remainder of the paper is organized as follows. The next section contains the description of data.
Section 3 presents our empirical strategy and defines the limits and boundaries of our study. Section 4 reports
our main results and concludes.
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Data Description

Our empirical analysis is based on the INVALSI dataset available for the students who have been enrolled in
V grade in Italian primary schools in the schooling year 2010/2011. Beside the results of the testing in Math
and Italian language, the INVALSI records contain individual class and school identifiers and a detailed set
of information about the universe of students in public primary schools: his/her gender, citizenship, anticipated/regular/postponed enrollment,3 number of siblings, education and working status of parents, their
citizenship (year of immigration and region of birth for foreign citizens), scores in math and Italian language
given by teachers in the first semester.4 Information on classes includes its size, the number of disable students
and students with foreign citizenship (I and II generation), the number of regular/anticipated/postponed students, class size and schooling time. The INVALSI data also includes response of students to the questionary
about their family, school and class environments, about the subject preferences and models of teaching
to which they have been exposed. This information can be useful in order to understand what are the
mechanisms through which the gender composition of classroom or grade may influence students’ scholastic
performance.
We decide to exclude from our study the observations from schools whose enrollment in V grade is less
than 20 students, because such schools often correspond to small monopolist schools from little Italian towns.
In the INVALSI dataset, the information about family background are available only for those students who
were present during the test, whereas class characteristics as, for example, the number of girls, class-size and
others are available when at least one student from a class has been tested. To guarantee the “correctness” of
characteristics of peer group (averages of parents’ ISEI indexes and mothers’ education at classroom level),
3 In our dataset, there are students, who had 6 years old in 2004, enrolled regularly in the I grade in the schooling year
2004/2005 (students with regular enrollment). The students, who had have their 6 years birthday in the first three month of
2005, could enroll in the I grade in 2004/2005 as anticipated enrollment students. In the dataset, there are then students, who in
2010/2011 had more than 11 years. They are either students - who started school in retard of one or two years due to disability
or some other particular conditions - or repeaters.
4 As a rule, the INVALSI testing takes place in April.
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the classes where the number of tested students is much less than the number of enrolled in the class students
or/and where the number of students with missing information about family background is more than 10
per cent of the number of students in the class, have been excluded from the sample. Finally, the classes of
only girls or boys are excluded as well because they are likely to correspond to some peculiar cases. The final
sample includes 222,066 students from 5,933 schools and 14,221 classes from all Italian regions.
In the sample, the average and median enrollment in V grade is about 55 students, and the average
number of classes in V grade is equal to 3. The distributions of girls in classes and in V grade are reported in
columns 1 and 2 of Table 1 (all Tables are relegated to the Appendix). Looking at the data in columns 3-6,
we see that girls outperform boys in Italian and math according to the scores given by teachers,5 whereas girls
slightly outperform boys in Italian and do worse in math if we consider the results of the Invalsi standardized
tests.
It seems that there exists a positive peer eﬀect according to the gender composition. Looking at Figure
1, we observe that there is a positive correlation between the proportion of girls in V grade and the INVALSI
test scores in both math and Italian language. This eﬀect is more evident and robust if we consider the test
results in Italian language, whereas it seems to be less robust when we consider the test results for Math,
i.e. when the proportion of girls in V grade exceeds 0.5, test results continue to grow but their variability
increases noticeably.
Finally, Table 2 presents descriptive statistics for the main variables in our final dataset (personal information, socio-economic families’ characteristics, school level information, etc.).

3

Empirical Strategy

IIndividuals interact in groups and, in order to evaluate the eﬀects of the peer-group influence, the literature
distinguishes between a number of interaction types (Mansky, 1993), namely endogenous, contextual and
correlated eﬀects. The endogenous and the contextual interactions are considered social or peer eﬀects and
are characterized, respectively, by the direct eﬀects from the behaviour of other individuals in the reference
group and the exogenous eﬀects of peers’ characteristics on own behaviour.6 Correlated eﬀects work by a
shared environment or characteristics, which are typically unobserved: individuals in the group having similar
or correlated characteristics tend to have similar behaviour. In schooling context, distinction among these
eﬀects is relevant in order to distinguish gender peer impact from possible confounders (correlated eﬀects),
5 Namely, girls on average have 7.8 in math and 7.76 in Italian language, whereas the males average credits are rispetively
7.52 and 7.73.
6 As shown firstly by Manski (1993), it is diﬃcult to separate the eﬀects due to peer cognitive achievement from other eﬀects
related to peers’ characteristics (the “reflection problem”) and, as a consequence, there do not exist many empirical investigations
that attempt to diﬀerentiate between endogeneous and contextual eﬀects.
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Figure 1: Distribution of INVALSI test results according to the gender composition of enrollment

in particular from policy perspective, i.e. to search for the optimal organization of schools according to a
more eﬃcient distribution of peers.
There is a general agreement that practitioners should firstly follow an identification strategy able to
address potential endogenous selection of students between classes and schools, but, however, the literature
on class composition is limited due to a series of econometric obstacles that constitute a very demanding task
for researchers.
Leaving aside the “reflection problem”, the eﬀects of unobserved correlated factors might bias the eﬀect
of classroom gender composition on students’ cognitive achievement.
On one hand, this may be a result of self-selection and/or sorting of students across schools and classes.
In our study, however, with regard to the self-selection/sorting issues we guess that the gender composition
is unlikely to constitute a factor that may determine the parents’ school choice. In contrast, a source of bias
may come from the class policies of schools, which could lead to non-random allocation of students by sorting
them across classes according to some pattern of gender composition. As we’ll see below, both hypotheses
are supported by our first estimates.
On the other hand, any correlation between schools’ and/or classroom gender composition and others
unobserved or unobservable quality factors characterizing schools and aﬀecting students’ performance may
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lead to omitted variable bias, in particular a likely bias of the coeﬃcient of interest. In order to account
for these confounding characteristics two typical strategies are adopted to attempt to correctly identify peer
eﬀects, by using a peer-group variability arising from controlled assignment of students to group or the socalled “natural” variation in peer composition (Epple and Romano, 2010). In our empirical exercise, our
dataset allows us to include province fixed-eﬀects to limit this particular kind of specification bias, in order
to capture omitted variables common to schools in the same province.7
Thus, to estimate the gender social and learning interactions eﬀects on students’ performance, we employ
the proportion of female students as our key explanatory variable, calculated as the ratio of the number of
girls to the total number of students and measured at the grade level eliminating in this way its across-classes
variation and the related endogenous within-school sorting issue. Following the standard education production function framework, we estimate separately for boys and girls the following linear-in-means reduced-form
model:

�
�
yigs = Ss� α + Kgs
β + Xigs
λ + σFgs + εigs ,

(1)

where i denotes individuals, g denotes grade, s denotes schools. The variable yigs is an INVALSI test achievement for a male/female student i in grade g, school s in 2010/2011. Ss is a vector of school characteristics,
K gs is a set of average characteristics of the students in the V grade, Xigs is a vector of individual characteristics, the variable Fgs indicates the proportion of girls at grade level in each school. Finally εigs is the error
term, which is composed of a school-specific random element that allows for any type of correlation within
observations of the same school and an individual random element (Lavy and Schlosser, 2011). Our most
relevant coeﬃcient is σ, which should capture the eﬀect of having more female peers - both peer achievement
and characteristics eﬀects - on male/female individual scholastic outcome.
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Results

The evidence in Figure 1 suggests that there may exist a positive relation between the proportion of girls in
classrooms or/and in V grade and students’ outcomes at school level. This positive gender peer eﬀect might
be, however, biased by the eﬀects of unobserved correlated factors, self-selection and/or sorting of students
across and within schools. Namely, as already said, if there exists any correlation between schools’ and/or
classes’ gender composition and others quality factors aﬀecting students’ performance, the proportion of girls
constitute then an endogenous variable and the gender peer eﬀect may not be correctly identified using simple
OLS regression.
7 It

is worth noting that each Italian school belongs to a school-district, only one for each province.
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We start our analysis by checking whether the proportions of girls in classes and in V grade are correlated
with the observed characteristics of students and schools. Table 3 reports the results of the OLS regressions of
both variables on the observed covariates. In the first two columns, there are the estimates of the specifications
in which the fraction of girls in V grade is regressed on the students’ and schools’ characteristics aggregated
at grade level, whereas the columns 3 and 4 report the results of the specifications in which the fraction of
girls in single classes is regressed on students’ and schools’ characteristics aggregated at class level. Since
all specifications include another potentially endogenous variable as class size, we substitute it with the
predicted class size, which is equal to the class size that schools would have if they have applied precisely the
maximum-class-size rule (Angrist and Lavy, 1999; Minzyuk and Russo, 2012).
Considering the estimates on the class-level data, we see that slightly less girls attend full-time classes
and that girls are less likely to have attended nursery schools. Furthermore, the results in columns 3 and
4 show that schools tend to place disabled students in the classes with more girls. The number of disabled
students in classes is strongly related with the proportion of girls in classes in the specifications with classlevel data and it becomes not significant in the specification with province dummies run on grade-level data
(column 2). In the specifications with data aggregated at grade level (columns 1 and 2), only the proportion
of girls that attended nursery schools remains statistically significant. In summary, analyzing the data in the
sample, we find evidence of correlation between the gender composition of single classes and some students’
characteristics, whereas such evidence does not largely exist when we consider the gender composition of
enrollment in V grade.
Since the results in Table 3 show that a potential bias to the estimation of the gender peer eﬀect may
likely come from across-classes rather than from between-schools sorting of students, we collect additional
evidence on within-school distribution of the proportion of girls in classes. Figure 2 reports the distributions
of the proportion of girls in V grade and the proportion of girls in single classes in V grade along enrollment.
Obviously, within-school variation in gender composition is less evident for the small schools where often
there is only one class in V grade so that the proportion of girls in classes is equal to the proportion of girls
in V grade and it increases when the schools’ enrollment and the number of classes increase.
Figure 3 shows the relations existing between standard deviation of the proportion of girls in classes
calculated at V grade and the proportion of girls in V grade and the number of classes at school level.
Obviously, standard deviation increases when the number of classes in V grade increases. Furthermore, the
standard deviation grows as the proportion of enrolled girls increases, though when the proportion of females
is less 0.4 and higher than 0.6, the 95% confidence interval becomes larger.
Given the results, it seems that schools exercise class policies according to some gender pattern, whereas
students are less likely to sort between schools according to gender composition. In fact, it seems that families
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in Italy would not be able to choose schools for their children according to their gender composition because
first there do not exist primary schools for boys or girls in Italy, second, in the primary schools the curriculum
subjects can not vary between schools to determine “more or less oriented” environments for girls or boys.
Finally, though we see that the gender composition of single classes may diﬀer from the gender composition of
the schools’ enrollment in V grade, schools can hardly create girls or boys-oriented classes to satisfy families’
preferences, given that the Ministerial rules provide that classes should be organized respecting the equal
gender representation.
Besides students, classes and schools characteristics, the specifications in Table 3 include the variables as
the number of steals, number of students who experienced bullying as violent treats or/and hurting, and the
number of students who experienced bullying as teasing and/or mean gossip. These variables are constructed
using the students’ responses to questionary. All three variables result strongly correlated with the proportion
of girls in classes and in V grade and their coeﬃcients increase in absolute terms in the specifications where
the data is aggregated at grade level. We believe that these relations are consequent to gender composition
of classes / V grade rather than their cause. Boys are generally believed more disruptive than girls and
they are more likely to be involved in the violent episodes as bullying through violent treats, hurting and
damaging things compared to girls, whereas girls are more prone to bully others through teasing or they are
more sensible to teasing. The diﬀerent behavioural patterns that girls and boys assume in schools may share
light on the mechanisms of gender peer eﬀect on scholastic performance that we intend to explore in future
research using the information of the questionary.
Tables 4-5 report the results of the model in (1) for the sample of all students, and for boys and girls
separately. All specifications include the province dummies and intercept. In order to estimate the gender peer
eﬀect, we consider the proportion of girls in V grade at school level, which is not correlated with the observed
covariates.

8

The estimated coeﬃcients for the proportion of girls are positive and statistically significant in

all specifications. Girls seem to benefit more from the positive gender peer eﬀect. In the sample including all
students, the positive gender peer eﬀect is stronger for the test results in Italian language than in math. The
coeﬃcients of the observable characteristics of students result to have expected signs. At individual level,
the education of parents, their labour/income status (ISEI index) and his/her attendance of kindergarten
have a positive and statistically significant eﬀects test performance in all specifications. Foreign citizenship
students tend to perform worse in both math and Italian. At class level, the variables that have homogenous
and statistically significant eﬀect in all specifications are schooling time (positive coeﬃcient), the number of
students with foreign citizenship (negative coeﬃcient) and the number of students with postponed enrollment
8 Lavy and Schlosser (2011), using the data from Israeli schools, calculate the correlation between the proportion of girls
students in the grade and the proportion of girls students in the class for primary schools, equal to 0.67.
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(negative coeﬃcient). The students identified as having postponed enrollment may actually include students
that started primary school lately and repeaters. At grade level, neither enrollment nor the number of classes
has a homogenous and robust eﬀect on students’ performance in all specifications.
Table 6 reports the results of the estimation of the model in (1) where data have been aggregated at
class level. Namely, we regress the average test scores in math and Italian language calculated at class level
on the classes’ and schools’ characteristics. Accordingly to the results obtained using individual data, there
exists a positive and statistically significant gender peer eﬀect. Namely, the average test scores in math and
Italian calculated at class level tend to be higher in classes, whose schools have a higher fraction of girls in
V grade. This eﬀect is stronger in the sample of girls. Considering the sample of all students, the positive
gender peer eﬀect is stronger for the test results in Italian language. The observables that have a significant
and homogenous eﬀect on the test performance in all specifications are the proportion of students in class
that attended kindergarten (positive eﬀect), the average education and the average labour/income status of
parents calculated at class level (positive eﬀect) and the number of foreign citizens in classes (negative eﬀect).
Though our results suggest that there exists a robust and positive gender peer eﬀect, we should continue
our analysis controlling that the estimate of the gender peer eﬀect is not influenced by not observed quality
characteristics of schools. It would be the case if there exists any relation between schools characteristics and
the proportion of girls at school level. We do not have information about the quality of schools and teachers,
so we intend in future research to control for this possibility using repeated cross-section data at school level
to run a model as in (1) with school fixed-eﬀects.
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Table 1: Distribution of test scores and school credits in math and Italian language by gender
Proportion

Proportion

Test score Math

Test score

Schools’ teachers

Schools’ teachers

of girls in V

of girls in

(INVALSI)

Italian

score in math

score in Italian

grade

classes

All

All

Boys

Girls

Boys

Girls

Boys

Girls

Boys

Girls

mean

0.496

0.496

0.715

0.7

0.746

0.753

7.526

7.8

7.73

7.76

percentile 25

0.44

0.421

0.617

0.595

0.672

0.672

7

7

7

7

percentile 50

0.5

0.5

0.744

0.723

0.770

0.77

8

8

8

8

percentile 75

0.55

0.57

0.829

0.829

0.852

0.852

8

9

9

9

(INVALSI)

Language

The sample includes 222,066 students from 14,211 classes (5,933 schools).

Table 2: Descriptive statistics of main variables
mean

p 10

p 25

p 50

p 75

p 90

max

Mother’s education status

3.472279

2

2

4

4

6

6

min
1

Father’s education status

3.312018

2

2

3

4

6

6

1

Father’s ISEI index

51.53811

42

42

54.5

56

70.5

72.5

0

Mother’s ISEI index

43.50545

30

30

42

56

56

72.5

0

Propotion of students attended nursery

0.2805495

0

0

0

1

1

1

0

0.9797387

1

1

1

1

1

1

0

Number of disabled students in V grade

2.699919

0

1

2

4

6

22

0

Number of I generation foreign citizen

0.9806847

0

0

0

2

3

12

0

0.9724414

0

0

0

2

3

12

0

0.4312027

0

0

0

1

1

20

0

0.7999144

0

0

1

1

2

18

0

schools
Propotion of students attended
kindergarten

students in V grade
Number of II generation foreign citizen
students in V grade
Number of students with anticipated
enrollment in V grade
Number of students with postponed
enrollment and/or repeaters in V grade
Proportion of female students in V grade

0.4963

0.35

0.421

0.5

0.571

0.642

0.937

0.071

Class size

21.03

16.66

19

21.33

23.33

25

33

11

Schooling time

3.440041

2

3

3

5

5

5

1

Enrollment in V grade

62.65915

28

39

53

79

107

305

21

Number of Classes in V grade

2.970383

2

2

3

4

5

12

1

Number of Students

222,066

Number of Classes

14,211

Number of Schools

5,933
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Table 3: OLS regression: proportion of girls in grade and in classes on selected observables

Proportion of students attended nursery

Proportion of girls

Proportion of girls

Proportion of girls

Proportion of girls

in V grade (1)

in V grade (2)

in class (1)

in class (2)

-0.0183**(-2.161)

-0.0254***(-2.665)

-0.01620**(-2.57)

-0.0198***(-2.875)

Proportion of students attended kindergaten

-0.0196(-0.636)

-0.0193(-0.615)

-0.01648(-0.59)

-0.0131(-0.460)

Average mothers’ education

-0.0078(-1.397)

-0.0067(-1.144)

0.00010(0.03)

0.0011(0.288)

Average fathers’ education

0.0032(0.617)

0.0039(0.704)

-0.00604*(-1.72)

-0.0055(-1.534)

Average mothers’ ISEI index

0.0006*(1.714)

0.0006(1.340)

0.00037(1.46)

0.0002(0.746)

Average fathers’ ISEI index

-0.0001(-0.215)

-0.0001(-0.159)

0.00008(0.27)

0.0000(0.114)

Schooling time

-0.0022(-1.590)

-0.0025(-1.599)

-0.00225**(-2.13)

-0.0026**(-2.164)

Number of disabled students (class)

0.0006*(1.794)

0.0005(1.549)

0.00148***(3.52)

0.0014***(3.216)

0.0008(1.476)

0.0007(1.244)

0.00079(0.81)

0.0003(0.308)

-0.0001(-0.141)

0.0002(0.355)

0.00048(0.56)

0.0005(0.514)

-0.0010(-1.274)

-0.0011(-1.353)

-0.00188(-1.47)

-0.0019(-1.493)

-0.0006(-0.860)

-0.0013*(-1.856)

0.00044(0.40)

0.0001(0.117)

-0.1093***(-4.278)

-0.1119***(-4.311)

-0.06847***(-3.90)

-0.0702***(-3.979)

-0.1265***(-5.810)

-0.1266***(-5.714)

-0.10999***(-8.05)

-0.1094***(-7.979)

0.0732***(5.090)

0.0751***(5.107)

0.06876***(7.79)

0.0679***(7.669)

Average class size

-0.0001(-0.215)

-0.0001(-0.239)

0.00087(1.19)

0.0008(1.095)

Enrollment in V grade

0.0003(1.634)

0.0003*(1.771)

-0.00010(-0.37)

-0.0000(-0.169)

schools

Number of I generation foreign citizenship
students (class)
Number of II generation foreign citizenship
students (class)
Number of students with postponed enrollment
and/or repeaters (class)
Number of students with anticipated
enrollment (class)
Number of steals
Number of students who experience bullying
(violent treats/hurting )
Number of students who experience bullying
(teasing/mean gossip)

Number of observations

5,933

5,933

14,211

14,211

R2 adjusted

0.0161

0.0161

0.0134

0.0156

Robust t-statistics in parentheses *** p<0.01, ** p<0.05, * p<0.1. In the specifications (2) province dummies are included.
All specifications include intercept (not reported)
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0.0003***(0.0000)

0.0002***(0.0000)

-0.0014(0.0012)

0.0323***(0.0039)

-0.0360***(0.0029)

Father’s ISEI index

Mother’s ISEI index

Student attended nursery schools

Student attended kindergarten

I generation foreign citizenshiship

Italian language

0.0903

111,806

0.00008(0.0001)

0.00009(0.0001)

-0.00132(0.0014)

-0.0006(0.0014)

-0.0072(0.0097)

0.0027(0.0027)

-0.0248***(0.0012)

-0.0404***(0.0026)

0.0313***(0.0034)

-0.0032***(0.0010)

0.00022***(0.0000)

0.00029***(0.0000)

0.01039***(0.0004)

0.013***(0.0004)

Boys

0.0692

110,260

0.00045***(0.0001)

0.00006(0.0001)

-0.00530***(0.0016)

0.00038(0.0017)

0.00791(0.0117)

-0.00589*(0.0032)

-0.01985***(0.0013)

-0.02344***(0.0028)

0.03350***(0.0038)

-0.00256**(0.0012)

0.00035***(0.0000)

0.00032***(0.0000)

0.01031***(0.0005)

0.01261***(0.0005)

Math

Italian language

0.0862

110,260

0.00003(0.0001)

-0.00015(0.0001)

-0.00360***(0.0013)

0.00305**(0.0014)

0.02303**(0.0094)

0.00206(0.0026)

-0.02226***(0.0011)

-0.02858***(0.0022)

0.03050***(0.0030)

-0.00313***(0.0010)

0.00028***(0.0000)

0.00027***(0.0000)

0.00944***(0.0004)

0.01243***(0.0004)

Girls

0.0700

222,136

0.00044***(0.0001)

0.00017*(0.0001)

-0.00541***(0.0012)

0.00101(0.0012)

-0.00893(0.0082)

-0.00376*(0.0023)

-0.02052***(0.0009)

-0.02994***(0.0019)

0.03264***(0.0026)

-0.00160*(0.0008)

0.00029***(0.0000)

0.00033***(0.0000)

0.01061***(0.0003)

0.0884

222,136

0.00005(0.0001)

-0.00003(0.0001)

-0.00253***(0.0009)

0.00119(0.0010)

0.00814(0.0068)

0.00200(0.0019)

-0.02353***(0.0008)

-0.03466***(0.0016)

0.03133***(0.0021)

-0.00332***(0.0007)

0.00025***(0.0000)

0.00028***(0.0000)

0.00992***(0.0003)

0.01276***(0.0003)

Italian language

All students

0.01308***(0.0003)

Math

Robust standard errors*** p<0.01, ** p<0.05, * p<0.1 All specifications include province dummies and intercept.

0.0724

0.0004***(0.0001)

Average fathers’ ISEI index (class)
111,806

0.0002**(0.0001)

Average mothers’ ISEI index (class)

R2 adjusted

-0.0051***(0.0016)

Average fathers’ education (class)

Number of students

0.0015(0.0017)

-0.0243**(0.0117)

-0.0015(0.0032)

Average mothers’ education (class)

kindergaten

Proportion of students attended

nursery schools

Proportion of students attended

-0.0213***(0.0014)

0.0108***(0.0005)

Father’s education status

II generation foreign citizenship

0.0135***(0.0005)

Mother’s education status

Math

Table 4: OLS regressions: test results on selected observables 1 (data at individual level)
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0.0724

-0.00148***(0.0005)

-0.00059(0.0004)

-0.0009**(0.0004)

-0.0011***(0.0004)

0.00039**(0.0002)

Italian language

0.0903

111,806

-0.00585***(0.0012)

0.0003***(0.0001)

-0.00054***(0.0002)

0.03242***(0.0048)

Boys

0.0692

110,260

-0.00188(0.0014)

0.00004(0.0001)

0.00002(0.0002)

-0.00129***(0.0005)

-0.00084**(0.0004)

-0.00111***(0.0004)

-0.00114***(0.0004)

-0.00008(0.0002)

Italian language

0.0862

110,260

-0.00104(0.0011)

0.00012**(0.0001)

-0.00026*(0.0001)

0.04187***(0.0046)

Girls

0.04374***(0.0057)

-0.00197***(0.0006)

-0.00085(0.0005)

-0.00188***(0.0004)

-0.00142***(0.0005)

-0.00006(0.0002)

Math

0.0700

222,136

-0.00403***(0.0010)

0.00012***(0.0000)

-0.00011(0.0001)

0.02200***(0.0040)

-0.00133***(0.0004)

-0.00049(0.0004)

-0.00150***(0.0003)

-0.00121***(0.0003)

0.0884

222,136

-0.00344***(0.0008)

0.00021***(0.0000)

-0.00040***(0.0001)

0.04392***(0.0033)

-0.00142***(0.0003)

-0.00071**(0.0003)

-0.00104***(0.0003)

-0.00116***(0.0003)

0.00015(0.0001)

Italian language

All students

0.00023(0.0001)

Math

Robust standard errors*** p<0.01, ** p<0.05, * p<0.1 All specifications include province dummies and intercept.

111,806

R2 adjusted

-0.0061***(0.0014)

Number of classes in V grade

Number of students

0.0001***(0.0001)

-0.0002(0.0002)

0.0316***(0.0056)

-0.0006(0.0006)

-0.0001(0.0005)

Enrollment in V grade

Class size (predicted class size)

Proportion of females in V grade

enrollment and/or repeaters (class)

Number of students with postponed

enrollment (class)

Number of students with anticipated

citizenship students (class)

Number of II generation foreign

-0.001**(0.0004)

-0.0009**(0.0005)

Number of I generation foreign

citizenship students (class)

0.0005**(0.0002)

Number of disabled students (class)

Math

Table 5: OLS regressions: test results on selected observables 2 (data at individual level)
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0.01392***(0.0022)

0.00642***(0.0022)

0.00062***(0.0002)

0.00057***(0.0002)

0.00012(0.0004)

Average mothers’ education (class)

Average fathers’ education (class)

Average mothers’ ISEI index (class)

Average fathers’ ISEI index (class)

Number of disabled students (class)

-0.00377(0.0029)

Number of classes in V grade

0.0836

14,211

-0.00319(0.0022)

0.00017*(0.0001)

-0.00183**(0.0007)

-0.00015(0.0003)

0.03916***(0.0082)

-0.00142*(0.0008)

-0.00125(0.0009)

-0.00291***(0.0006)

-0.00271***(0.0006)

0.00010(0.0003)

0.00030**(0.0001)

0.00042***(0.0001)

0.00771***(0.0016)

0.01254***(0.0017)

0.02667**(0.0122)

0.0748

14,211

-0.00646**(0.0028)

0.00018(0.0001)

0.00185**(0.0009)

-0.00011(0.0003)

Italian language

0.0892

14,211

-0.00558**(0.0022)

0.00026***(0.0001)

-0.00121(0.0008)

-0.00035(0.0003)

0.03849***(0.0083)

-0.00120(0.0008)

-0.00079(0.0009)

-0.00307***(0.0006)

-0.00315***(0.0006)

0.00057*(0.0003)

0.00049***(0.0002)

0.00020(0.0001)

0.00843***(0.0017)

0.01493***(0.0018)

0.05737***(0.0121)

-0.00680*(0.0036)

Boys

0.03784***(0.0102)

-0.00072(0.0010)

-0.00108(0.0011)

-0.00340***(0.0007)

-0.00293***(0.0008)

0.00045(0.0004)

0.00078***(0.0002)

0.00023(0.0002)

0.00629***(0.0021)

0.01830***(0.0023)

0.07499***(0.0170)

-0.00087(0.0045)

Math

0.0875

14,211

-0.00481**(0.0020)

0.00024***(0.0001)

-0.00171**(0.0007)

-0.00029(0.0003)

0.04561***(0.0075)

-0.00147*(0.0008)

-0.00101(0.0009)

-0.00307***(0.0005)

-0.00306***(0.0006)

0.00026(0.0003)

0.00037*(0.0002)

0.00029*(0.0002)

0.00618***(0.0021)

0.01487***(0.0022)

0.02843*(0.0155)

-0.00473(0.0042)

Math

0.0690

14,211

-0.00564**(0.0027)

0.00014(0.0001)

0.00106(0.0009)

-0.00002(0.0003)

0.02423**(0.0097)

-0.00167*(0.0010)

-0.00123(0.0012)

-0.00342***(0.0007)

-0.00289***(0.0007)

0.00029(0.0004)

0.00078***(0.0003)

0.00050**(0.0002)

0.00299(0.0028)

0.01658***(0.0031)

0.05825***(0.0199)

0.00421(0.0054)

All students
Italian language

Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1. All specifications include province dummies and intercept.

14,211

0.00007(0.0001)

Enrollment in V grade

0.0688

0.00102(0.0010)

Schooling time (class)

R2 adjusted

0.00014(0.0004)

Class size (predicted class size)

Number of classes

0.04247***(0.0108)

-0.00244**(0.0011)

-0.00165(0.0013)

-0.00354***(0.0007)

Italian language
-0.00439(0.0036)

Girls

Proportion of females in V grade

and/or repeaters (class)

Number of students with postponed enrollment

(class)

Number of students with anticipated enrollment

(class)

Number of II generation foreign citizenship students

(class)

-0.00278***(0.0008)

0.04598***(0.0160)

Proportion of students attended kindergaten

Number of I generation foreign citizenship students

-0.00216(0.0049)

Proportion of students attended nursery schools

Math

Table 6: OLS regressions: test results on selected observables (data aggregated at class level)

