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Abstract: Promoting education is a priority for most of the 
world’s governments, but, in some cases, beneficial access to 
school curricula and student achievement is influenced by the 
socioeconomic background. We investigate the influence of 
many aspects of the Italian socioeconomic background on 
school achievement, specifically on mathematical capabilities, 
at two school levels (primary and secondary) by using 
regional data over the period 2013-2019. Italy is a country with 
a solid scholastic tradition that, especially in the past, had a 
strong imprint mainly of humanistic and social culture. 
Investments are currently being made in human capital (HC), 
particularly in the scientific, mathematical and computer 
fields; however, the results vary according to region. The 
results show that in the central-northern regions, a virtuous 
circle of HC enrichment can be triggered, while in the 
southern regions, economic support is necessary. In addition, 
we observe that a sort of family safety net (a form of social 
capital) could play a positive role in sustaining the students’ 
learning efforts in the southern area. It seems that the different 
support for school education that underlies the Italian “North-
South problem” is one of the causes of the gap in the local 
levels of HC development. 
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Introduc�on 
The development of human capital (HC) is both a policy objective and a strategic 
resource that goes beyond the economic contribution that it generates, since it creates 
many direct and indirect effects (Guisan and Neira 2006, Ogundari and Awokuse 2018, 
Rahim et al. 2021). Among the effects of education, researchers include developing 
capabilities for improving individuals’ living conditions and decreasing the risk of 
poverty (Lanzi 2007, Duarte et al. 2018), reducing inequalities (Lee and Lee 2018) by 
influencing the wage structure and the economic returns to education (Goldin and Katz 
2007), having better health and lifespans (Raghupathi and Raghupathi 2020), and the 
ability to take care of others (Boyle et al. 2006, Sonego et al. 2013). The positive 
outcomes are related to the adequate growth of HC based on quality education, which 
is the 4th goal of the 2030 Agenda for Sustainable Development Goals by the United 
Nations (2015). 

The basis of adequate HC is commonly traced back to school education (Becker 1994), 
although positive experiences and academic success derive both from student 
characteristics (Day et al. 2018) and from the influence of the environment in which 
they live (Berkowitz et al. 2017, Osman et al. 2021). 

In this study, we consider the different elements that influence the student 
performance at regional (aggregate) level and we examine them in the Italian context. 
We investigate the main factors that influence achievements at various school levels, 
and we consider the two macro areas of the Centre-North and the South separately. 
We explore whether there may be local characteristics that explain the early potential 
stages of dualism in educational pathways, reinforcing, in turn, a de facto territorial 
dualism, which we may assume is the beginning of the HC gap. We must consider that 
early-stage efforts related to education are a key policy aspect since they condition HC 
development (Yamauchi and Liu 2013). 

Our research starts from the observation of the empirical evidence from the reports of 
the Italian National Institute for the Evaluation of the Education and Training System 
(INVALSI 2013-2019) which show a growing, observable, gap in the polarisation of test 
scores with the increase in school levels (i.e., scores progressively higher in the 
northern regions and lower in the southern regions). In our analysis, we did not include 
the years of the COVID-19 pandemic, which impacted the educational pathways, and 
it made school performance abnormal due to limitations and new forms of teaching 
(Tejedor et al. 2020). 

In fact, Italy may represent an anomalous and controversial case study, in part due to the 
substantial divergence in educational outcomes between the “richest” and “poorest” 
areas of the country, similarly to what happens for the economic development paths of 
the two areas (Capello 2016). Italy’s “North-South divide” is characterised by numerous 
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socioeconomic gaps (Odoardi and Muratore 2018), which are connected to an evident 
gap in educational terms, despite the centralised school system (Ballarino et al. 2014). In 
particular, the North-South dualism in HC has been noted since the unification of the 
country in 1861 (Felice 2012) and it can be observed more recently from the school results 
(OECD 2019) up to the research activity (Abramo et al. 2016) and labour productivity 
(Gitto and Mancuso 2015). It is possible that the issues underlying the uneven economic 
development among central-northern and southern regions are also connected to issues 
that undermine the formation of HC that begins with school education. 

To answer our main research question, we need to examine three issues. First, we 
analyse the factors influencing school performance (observed through test scores in 
mathematics) in the Italian regions. Second, we compare a school level with 
homogeneous results among regions in test scores with another in which the gap 
widens to observe the differences in causes. Third, we search for the disparities 
between the Centre-North and the South. 

In this framework, Italy represents an interesting field of inquiry for analysing the 
critical issues that affect education: (i) Italy is the eighth economy in the world 
(according to the 2019 GDP levels, from World Bank data), but its productive structures 
of technological and HC intensity do not represent the typical high-tech economy, 
being characterised by a large population of micro and small firms, scarce investment 
in innovation, widespread low-skilled and labour-intensive sectors (Dell’Agostino and 
Nenci 2018, Brunetti et al. 2022). On the other hand, the investment in education and 
training, as well as the average levels of education achieved, are below that of the EU 
and OECD countries (European Commission 2019); (ii) Italy offers the opportunity to 
consider two macro-areas with divergent development paths and different levels of 
HC, i.e., the Centre-North and the South (Ballatore and Mariani 2019); (iii) The 
social/cultural consideration of education also differs between macro-areas. For 
example, despite national (INVALSI data) and international surveys (PISA data, OECD 
2019) showing dualism in the educational performance, on average, grading in the 
South is more “generous” compared to performances that are worse than in the North 
(Argentin and Triventi 2015); (iv) Overall socioeconomic conditions (including school 
facilities) are also strongly at a disadvantage in the South and they could influence the 
educational path of children and subsequent inequalities (Ballarino et al. 2014). For 
example, southern students are more prone to interrupt studies after compulsory 
school, with rates up to 20% in some regions, on ISTAT data, representing the 
percentage of the population aged 18-24 with at most the middle-school certificate, 
who has not completed a professional training course recognized by the region for 
more than 2 years and who does not attend school courses or participate in training. 
Following secondary school, many continue their university career in the central-
northern regions, as they attribute a greater value to university degrees in these regions 
(an interregional brain-drain, Ciriaci 2010). 
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A particular focus of our analysis is on the representation of the economic and cultural 
characteristics at regional level, i.e., the socioeconomic status (SES) that affects the 
education achievements of young Italians (Brunello and Checchi 2005). We include 
macro data representing the average characteristics of households. The effect of SES 
starts with the economic possibility of investing in education (Liu et al. 2020), almost 
describing a real “transfer of human capital” between generations (Becker and Tomes 
1979, Tomes 1981); the creation of a home environment favourable to school education 
(Tramonte and Willms 2010); and the possible support for the continuation of 
advanced studies (Gorard 2010, Alfieri et al. 2015). 

In the context of the many studies on the relationship between SES and school 
performance, considering the effects on subsequent school levels (Li and Qiu 2018) and 
on mathematics (Wu and Tian 2008), we propose a double comparison. The first 
comparison is between classes and the second one is between geographic areas, 
searching for the causes of the divergence in school test scores. 

In this respect, INVALSI (2013-2019) offers an aggregation framework to measure 
various aspects of learning among the Italian students. In this article, we report data 
related to mathematics learning carried out from 2013 to 2019 at regional level. 
Specifically, we consider the outcomes of INVALSI sample classes of 5th grade (final 
class of the primary school) and 10th grade (the class that concludes compulsory 
education). We focus on students’ mathematical skills because they are associated with 
the reasoning ability and they appear universal for the continuation of formal 
schooling (Pagani et al. 2017, Xu and Dadgar 2018). Achievement in mathematics also 
gives high satisfaction to parents (Chen and Feng 2013) and, thus, the subject may 
possibly be more influenced by parental interest in the children’s education. 

Factors affec�ng student achievements 
Considerable debate exists among researchers about the direction and causes of 
changes in student achievement (Ramirez et al. 2006). In general, key factors that 
impact the students’ learning are found in external and political environments, where 
countries make a variety of choices about education reflecting both national objectives 
(e.g., increasing the proportion of graduates) and the availability of resources and 
infrastructure (e.g., teacher salaries, working time, teacher training, OECD 2022). 
Therefore, the sociopolitical culture (including economic, political, social, and religious 
aspects) of each country tends to shape the education system according to its needs 
and it can encourage specific learning practices (Rubenstein 2006). Among them, the 
nature of school culture makes a significant contribution to students’ academic 
achievement (Maslowski 2001, Melesse and Molla 2018). The absence of a healthy 
school culture, including teaching aids and peer cooperation, and the lack of effective 
methods of studying, in fact, could affect students’ achievement (MacNeil et al. 2009). 
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Students’ school performance is also associated with the quality of the school 
management, the teachers’ commitment, and the motivation of students (Hoy and 
Miskel 2013, Ferrer et al. 2022). For example, it has been proven that when teachers 
support children from families with low levels of social capital, their scholastic 
performance increases both in reading and in maths (Rose et al. 2013). 

Moreover, numerous aspects concerning the background of individuals influence 
academic performance. Many studies have emphasised the relationship between 
family background and education (Wu et al. 2015, Li and Qiu 2018); in this framework, 
parental SES is recognized for its major role across countries (White 1982, Sirin 2005, 
Chmielewski 2019). SES, mainly through the education level and income of parents, 
influences the beliefs and behaviours of parents and it affects the children’s 
performance (Davis-Kean 2005). It has been observed that the role of parental 
education starts early, already influencing the choice of the study pathway and 
children’s cognitions, thus, demonstrating the interconnection of the lives of parents 
and children (Astone and McLanahan 1991, Hortaçsu 1995, Vergolini and Vlach 2017). 
For example, Dickson et al. (2016) found a direct and continued positive effect of 
parents’ educational attainment on children’s outcomes throughout the school career 
in the UK. Saw (2016) observes in Malaysia a strong relationship between the students’ 
maths and science achievements and the parents who have postsecondary degrees. 
Following Landeras’s (2009) model of education, Kuehn and Landeras (2014) observe 
that the students’ marginal productivity of effort depends on their family background. 
More specifically, among students aged 12 to 15, a higher parental education is 
associated with more time spent on homework (Kuehn and Landeras 2014). 

In early school grades, the high SES should have a positive influence on students’ 
performance. Financial resources at the household level acquire a major role in 
subsequent school years, e.g., by equipping students to remain involved in the 
educational process that interests them or provides some educational opportunities 
that otherwise would not be accessible (Thomson et al. 1994, Teachman 2008). Indeed, 
family wealth influences the chances of completing studies and the opportunities to 
receive a better education and to get a better job, even in rather egalitarian societies 
(Chesters 2019). Following Kao and Tienda (1998) and MacLeod (2018), adolescents 
from less advantaged socioeconomic families rarely have high educational ambitions 
when parental income is scarce or in the case of education’s diminishing returns due 
to their discrimination in labour markets. In the same way, parental beliefs about the 
children’s academic performance change according to their economic status: parents 
in more advantaged households are very realistic about the educational outcomes of 
their children compared to the optimistic attitude of less affluent parents (DeBacker 
and Routon 2017). 
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Many other aspects of family behaviour, structure and social relations play a role. For 
example, social mobility matters, and this aspect influences teenagers in adapting their 
academic choices (Mocca et al. 2019). Some studies also underline that students from 
high-SES families tend to build social networks with classmates of similar status and 
they take advantage of them to learn more than other students (Crosnoe 2004). 
Students in marginalised populations, instead, often have negative interactions with 
their classmates, increasing the likelihood of poor scholastic skills (Ream 2003). 
Positive classmates’ family factors and home education resources are correlated with a 
better student reading performance in 33 countries (Chiu and Chow 2015). Parental 
attitudes are bound to their attitudes of their children, while an increase in parents’ 
social activities leads to children with low educational progress (Zunich 1966, Hoard 
and Shepard 2005, Oncu and Unluer 2012), which is particularly true in the case of 
mothers (Fagan and Barnett 2003). 

The home environment is another factor linked to academic achievement. For instance, 
reading at home with parents provides a stimulating literacy environment that is 
positively linked to the children’s academic achievement (Keith et al. 1993). Moreover, 
parental affective support and communication have a strong influence on student 
outcomes (Deslandes et al. 1998, Davalos et al. 2005). Among a variety of home 
background factors, the family structure can have repercussions on the students’ 
performance (Coleman 1988), as in the case of residential mobility, for which the 
transfers (negatively) affect the school results with an effect that can last over time 
(Voight et al. 2012). For example, Astone and McLanahan (1994) found that children 
from single-parent families are more exposed to school mobility risking lower 
educational attainment; and students from single-parent and stepparent families run a 
higher risk of low school performance. For disrupted families, any move is linked to 
an adverse school life, while children who have changed school several times are not 
significantly damaged if they live with both biological parents (Tucker et al. 1998). 

The spacing of children and the size of the family are positively and negatively related 
to the scholastic outcomes, respectively (Steelman et al. 2002). The students’ 
achievement is even influenced by the order of birth in the family (i.e., older siblings 
are likely to obtain more schooling, Kim 2020) and the sibship size (although the 
dilution of resources in families with a few children, compared to one child, should not 
create problems, Lao and Lin 2022). In higher socioeconomic strata, students who are 
early siblings perform better than last-born siblings (Glass et al. 1974, Bu 2016). The 
same occurs in poor and rural contexts, where the economic and educational 
conditions of families are low, as Effiong and Igiri (2015) confirm that the significant 
effect of birth order on academic achievement in basic science. Possible explanations 
lie in the dilution of parental time and other family resources (Blake 1981) and in the 
interactions between the siblings and their parents (Zajonc and Sulloway 2007), even if 
the time that parents devote to looking after their children seems positively connected 
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to the level of education (Gimenez-Nadal and Molina 2013). However, the effects of 
birth order on intelligence seem to be limited in larger families (Sulloway 2007). 

Methodology 
To examine whether and to what extent socioeconomic local features influence the 
mathematical scores obtained by different categories of students, we estimate the 
following equation: 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 = 𝛽𝛽1𝑙𝑙𝐻𝐻𝑖𝑖𝑖𝑖−1 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖−1 + 𝛽𝛽3𝑙𝑙𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑙𝑙𝑃𝑃𝑖𝑖𝑖𝑖−1 + 𝛽𝛽4𝑙𝑙𝐻𝐻𝑖𝑖𝑖𝑖−1
+ 𝛽𝛽5𝐻𝐻𝑃𝑃𝐶𝐶𝑙𝑙𝑃𝑃𝑖𝑖𝑖𝑖−1 + 𝛽𝛽6𝐻𝐻𝑙𝑙𝐶𝐶𝐶𝐶𝑙𝑙𝑖𝑖𝑖𝑖−1 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑌𝑌𝑌𝑌𝑙𝑙𝑖𝑖𝑖𝑖−1 + 𝛽𝛽8𝑙𝑙𝑃𝑃𝑌𝑌𝑙𝑙𝑖𝑖𝑖𝑖−1
+ 𝜇𝜇𝑖𝑖 + 𝜏𝜏𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 

(1) 

in which the dependent variable is the INVALSI score in mathematics (at two school 
levels, MATHS5 and MATHS10); HC and GDP represent the SES in the average 
endowment of HC and income (which on average are the characteristics of families in 
each region, Goldhaber and Brewer 1997). The other regressors represent known 
factors that influence the school results, as presented below. Data refer to the 21 Italian 
regions and autonomous provinces (i) for the period (t) 2013-2019. The regression (1) 
includes a full set of time dummies, 𝜏𝜏𝑖𝑖, which represent time-specific factors that can 
affect the dependent variable MATHS, and the regional time-invariant characteristics, 
𝜇𝜇𝑖𝑖, while 𝜀𝜀𝑖𝑖,𝑖𝑖 is the idiosyncratic error term. 

In our case, the endogeneity due to reverse causality is related to the fact that 
mathematical scores influence the HC value, since mathematical skills could be 
considered one of the components of HC estimation (Goldsmith et al. 1997). For this 
reason, to consider this endogeneity issue, we adopt an instrumental variable 
approach—a two-stage least squares (2SLS) procedure—aimed at obtaining the 
exogenous variation in individuals aged 25-64 with tertiary education by means of two 
external instruments. We consider that cultural capital, observed through cultural 
consumption, has been shown to be a useful resource for fostering tertiary training, as 
proven by Crociata et al. (2020). In line with this study, we consider two types of 
cultural consumption at regional level, i.e., the percentage of children aged 6+ who at 
least once in the last year visited an archaeological site and went to the cinema (on the 
respective population, ISTAT data). 

However, it is necessary to demonstrate the instruments’ relevance and orthogonality 
to the error terms in Equation (1). First, to verify the relevance of the instruments, we 
implemented the underidentification test. This is a Lagrange multiplier (LM) test that 
allows to evaluate if the correlation between the excluded instruments and endogenous 
variables is high enough and, thus, that the excluded instruments are “relevant”. 
However, in the presence of heteroskedasticity, as in our case where the standard errors 
are clustered by region, we had to look at the LM and Wald versions of the Kleibergen 
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and Paap (2006) rk statistics instead of Anderson LM and Cragg–Donald Wald statistics. 
By looking at the results of the several tests performed, it is possible to confirm that the 
models are correctly identified, as the null hypothesis seems to be rejected. Second, since 
the model is overidentified and the standard errors are robust to heteroskedasticity, we 
tested the validity of our instruments by relying on Hansen’s (1982) J test, which is 
confirmed by the fact that the null hypothesis cannot be rejected at 10%. 

Data: A look at the Italian school system, student assessment and the INVALSI 
tests 

The Italian education system is open and mandatory to all resident children aged 
between six and sixteen. Nevertheless, from the age of three, resident children can start 
attending nursery school. Basic education is divided into three levels: primary school, 
middle school, and high school. 

Drawing on international verification tests (OECD-PISA, IEA-TIMMS, IEA-PIRLS), 
INVALSI verifies two explicit aspects of learning: (i) strictly numerical, comparing 
educational syllabus of Italian schools with national guidelines, as well as with 
European and international curricula; and (ii) methodological, referring to a 
standardised and systematic learning approach usually adopted by advanced economic 
countries. In wider terms, INVALSI depicts rich assets between psychometrics and 
didactics for analysing basic disciplinary skills in mathematics and Italian language 
(English language skills are also recently tested). 

Our approach is based on a seven-year (2013-2019) dataset that includes two classes. 
To detect fraudulent and cheating behaviours and to obtain a greater guaranteed 
reliability of the collected data (Quintano et al. 2009), we selected only sample classes, 
where it is mandatory that an external observer to be included (we therefore excluded 
the second primary class because the students are not completely autonomous in 
completing the tests). The INVALSI (2013-2019) reports allow us to include annual data 
and to make comparisons between students of different ages. 

Following a large literature on school/student grades and mathematical aptitudes 
(Floyd et al. 2003, Fuchs et al. 2006, Saß et al. 2017), we selected mathematical literacy 
as the Science, Technology, Engineering, and Mathematics (STEM) of students’ 
performance. Mathematical literacy is an individual’s ability to formulate, employ, and 
interpret mathematics in broader contexts. INVALSI tasks are based upon reasoning 
mathematically and using mathematical concepts, procedures, facts, and tools to 
describe, explain, and predict phenomena (OECD 2013). 

Control variables: Some causes of students’ school performance  

In our analysis, we included a set of independent variables that control for some of the 
main factors that affect school performance (Table 1). 
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Table 1. Variables definitions and sources 

 Variables Definition Source 
1 MATHS5 Average score in mathematics from Italian students in 

primary school, class 5th 
INVALSI 

2 MATHS10 Average score in mathematics from Italian students in 
high school, class 10th 

INVALSI 

3 HC Population aged 25-64 with tertiary education over total 
population (%) 

EUROSTAT 

4 GDP Gross Domestic Product per capita at the 2015 values ISTAT 
5 POVERTY People at risk of poverty rate (%) EUROSTAT 
6 SC Percentage of people aged 14+ who believe that most peo-

ple are trustworthy out of total people aged 14+ (%) 
ISTAT 

7 CRIME Number of robberies per 1,000 inhabitants ISTAT 

8 CHILD Couples with single child over total couples (%) ISTAT 
9 YOUNG Share of individuals aged 0-15 over total population (%) ISTAT 

10 DENS Population per square kilometre EUROSTAT 

First, the effect of SES was observed through the level of the HC of the population 
(proxied by the share of the adult population with advanced education) and the 
average income (proxied by the gross domestic product per capita, see GDP). These 
variables can approximate the average SES of families, which role is the main 
determinant of children’s school performance, and this is confirmed for the Italian case 
(Odoardi 2020). We considered two known features: (1) the educational level of parents 
affects their children’s learning; and (2) family income plays a major role in HC 
formation (Li and Qiu 2018, Cai and Wu 2019, Husain et al. 2019). 

Second, we considered the risk of poverty rate (POVERTY) because deprivation in 
children is a major cause of poor school performance (Hegedus 2018), and this is a 
significant concern also observed in highly developed countries (Hirn et al. 2018). 

Third, we included a measure of social capital (SC, proxied by the level of trust) since 
such intangible capital, through the relationships and the structure present in a society 
is a recognized factor that influences the students’ performances (Plagens 2011). Social 
capital can be considered useful in school success through networking and bridging 
opportunities (Allan and Catts 2014). 

Fourth, we included a measure of crime (CRIME, proxied by the ratio of robberies on 
the population) since the negative relationship between the spread of crime and school 
performance is known (Boxer et al. 2020), and evidence exists on the specific 
relationship with the INVALSI results in southern Italy (Cavalieri et al. 2021). A violent 
community environment appears to have a negative impact on school achievement 
(Gershenson and Tekin 2018), and Burdick-Will (2013) shows that school violent crime 
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in Chicago Public High schools had a negative effect on maths standardised test scores. 
Also, Torrats-Espinosa (2020) observes that in the same U.S. school districts, children 
who start at a school system with a low violent crime rate score higher than children 
from the same district but who entered the school system when there was a higher 
violent crime rate. 

Fifth, we considered three demographic aspects. The first is related to the composition 
of families, including the percentage of those with an only child (CHILD) who should 
have greater expectations and commitment to their children’s school performance 
(Tsui and Rich 2002, Yamamoto and Holloway 2010). The second, related to the age 
structure of the society, is the percentage of people under the age of 15 (YOUNG). This 
represents a control on demography that influences, for example, the demand for 
education and the age of lecturers and researchers in higher education (Willekens 
2008). The third is population density (DENS), since human capital-related aspects 
could benefit from the agglomeration economies that are presumably present in the 
most populated areas (Thisse 2018). 

We present the summary statistics for Italy and the two macro-areas in Table 2. The 
average values highlight the differences in terms of academic results alongside the 
more evident ones in the field of average education (HC) and economic well-being 
(GDP, POVERTY). 

Table 2. Summary statistics 

Variable Area Obs. Mean Std. Dev. Min Max 

MATHS5 
Italy 147 201.224 6.289 181 220 
Centre-North 91 203.670 3.455 194 213 
South 56 197.250 7.714 181 220 

MATHS10 
Italy 147 201.250 11.938 174 229 
Centre-North 91 208.659 7.587 190 229 
South 56 189.214 6.768 174 203 

HC 
Italy 147 17.869 2.820 13.1 26.1 
Centre-North 91 19.235 2.405 14.8 26.1 
South 56 15.650 1.882 13.1 20.5 

GDP 
Italy 147 27451.27 7817.32 15844.48 45875.21 
Centre-North 91 32532.17 5169.05 23366.85 45875.21 
South 56 19194.82 2525.26 15844.48 24338.45 

POVERTY 
Italy 147 19.097 10.216 5.4 42.3 
Centre-North 91 12.111 3.466 5.4 21.8 
South 56 30.45 6.738 18.7 42.3 

SC 
Italy 147 22.187 5.635 11.8 41.7 
Centre-North 91 24.923 5.161 17.8 41.7 
South 56 17.741 2.866 11.8 23.5 
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Variable Area Obs. Mean Std. Dev. Min Max 

CRIME 
Italy 147 0.957 0.711 0.1 4.4 
Centre-North 91 0.969 0.491 0.1 2 
South 56 0.937 0.973 0.2 4.4 

CHILD 
Italy 147 47.413 5.670 35.7 57.8 
Centre-North 91 50.280 4.709 36.9 57.8 
South 56 42.753 3.654 35.7 53.1 

YOUNG 
Italy 147 0.133 0.012 0.111 0.163 
Centre-North 91 0.134 0.011 0.111 0.163 
South 56 0.132 0.012 0.112 0.159 

DENS 
Italy 147 181.213 113.785 38.6 439.2 
Centre-North 91 193.602 111.075 38.6 439.2 
South 56 161.080 116.246 55.7 438 

Source: Authors’ elaborations on EUROSTAT and ISTAT data 

Figure 1 illustrates the “polarisation” of school result performance (MATHS5 and 
MATHS10); at the lowest level, (a) shows “outlier” cases in the South, while the 
advanced level (b) shows high values in the northern area only. 

Figure 1. Average values (2013–2019) of levels in maths results at grades 5 (a) and 10 (b) 
(darker colours correspond to higher values). Source: Authors’ elaborations on INVALSI data 

Results 
We present the results on the two levels of test scores in mathematics according to the 
INVALSI data for the students of all regions (Italy), Centre-North and South. Fixed-
effects two-stage least squares (FE 2SLS) models are considered. 
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The support of widespread advanced HC has no statistical significance (Table 3) for the 
lowest educational level analysed (corresponding to 11-year-old children of the final 
class of primary education), probably because even a relatively low parental education, 
on average, may be sufficient at this level (Smits and Hoşgör 2006). Furthermore, the 
effect of HC could be mediated by a sort of individual compensation effect between 
the continuous improvement of school quality and the role of parental education, as 
historically observed in Italy (Brunello and Checchi 2005). 

Table 3. Maths grade 5 results for Italy and the two macro-areas (2013-2019) 

Dependent variable 
Italy Centre-North South 

MATHS5 (1) MATHS5 (2) MATHS5 (3) 

HCt-1 
-0.0009 0.0024 0.0105 
(0.0045) (0.0074) (0.0147) 

GDPt-1 
0.2706** 0.1903 0.5203*** 
(0.1153) (0.1379) (0.185) 

POVERTYt-1 
-0.0016* -0.0014** -0.001 
(0.0009) (0.0007) (0.0015) 

SCt-1 
-0.0004 -0.0003 0.0002 
(0.0006) (0.0006) (0.0017) 

CRIMEt-1 
0.0031 0.0116 -0.0172 

(0.0079) (0.0116) (0.0252) 

CHILDt-1 
0.0004 0.0005 -0.0026 

(0.0007) (0.0006) (0.0033) 

YOUNGt-1 
1.1797 3.0672 4.0898 

(1.7167) (3.1413) (4.6041) 

DENSt-1 
-0.0001 -0.0001 0.0006 
(0.0005) (0.0005) (0.0012) 

    

N*T 147 91 56 
N 21 13 8 
Time effects YES YES YES 
Provincial effects YES YES YES 
Under-identification test (p-value) 16.422 (0.000) 4.671 (0.097) 6.604 (0.037) 
Hansen’s J Test 0.787 0.992 0.917 

Note: *statistically significant at the 10% level; **statistically significant at the 5% level; and ***statistically 
significant at the 1% level. Standard errors clustered by provinces are given in parentheses. All models are fixed-
effect two-stage least squares estimates where HC is treated as an endogenous variable and instrumented with two 
external instruments (two proxies of cultural capital: % of people aged 6+ who at least once in the last year visited 
an archaeological site and went to cinema). The control variables are assumed to be exogenous. 

In contrast, the economic aspect has a significant influence at this schooling level 
(Peraita and Pastor 2000), since income has an observed role in affecting the specific 
case of mathematics test scores (Conwell 2021), as observed particularly for the 
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southern area. In general, this latter effect could derive from the better conditions of 
life, health and opportunities that increase for children as family income increases, as 
it is extensively observed in the literature (Weinberg 2001, Akee et al. 2010, Reinhold 
and Jürges 2012). 

In Maths grade 5, we notice a first North-South difference. In the South, a better average 
economic condition positively influences school performance (i.e., the geographic area 
where family support is most needed in the face of scarcity of external services and 
aid), while only the extreme condition (connected to poverty) has an effect, obviously 
with the opposite sign, in the wealthiest area (Centre-North). 

The other control variables have no effect on the academic performance in elementary 
school. 

Table 4 shows the result for the highest educational level (approximately 15-year-olds 
in the second year of high school, the last year of compulsory education). These results 
show evidence of the dualism between the two Italian macro-areas in terms of the SES 
effects. In the South, the level of average income continues to be an important aspect 
influencing education performance, as it is the case for the lower level. In the Centre-
North, the mechanism hypothesised for HC is observed, and the increase in the level 
of education of the adult population plays a role in assisting children in improving 
school results. 

Table 4. Maths grade 10 results for Italy and the two macro-areas (2013-2019) 

Dependent variable 
Italy Centre-North South 

MATHS10 (1) MATHS10 (2) MATHS10 (3) 

HCt-1 
0.0140*** 0.0354* 0.0138 
(0.0054) (0.0212) (0.0122) 

GDPt-1 
-0.0085 -0.3564 0.3239** 
(0.1428) (0.3734) (0.1492) 

POVERTYt-1 
-0.0030*** -0.0039** -0.0009 
(0.0009) (0.0016) (0.0014) 

SCt-1 
0.0006 0.0013 0.0022** 

(0.0006) (0.0016) (0.001) 

CRIMEt-1 
-0.0185* 0.0117 -0.0344** 
(0.0101) (0.0288) (0.0173) 

CHILDt-1 
0.0012 0.0016 0.0032 
(0.001) (0.0017) (0.0023) 

YOUNGt-1 
5.1953*** 13.5491 6.5298** 
(1.8886) (8.5829) (3.2906) 

DENSt-1 
-0.0007 -0.0018 0.0022*** 
(0.0005) (0.0012) (0.0008) 
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Dependent variable 
Italy Centre-North South 

MATHS10 (1) MATHS10 (2) MATHS10 (3) 
N*T 147 91 56 
N 21 13 8 
Time effects YES YES YES 
Provincial effects YES YES YES 
Under-identification test (p-value) 16.422 (0.000) 4.671 (0.097) 6.604 (0.037) 
Hansen’s J Test 0.724 0.757 0.632 

Note: *statistically significant at the 10% level; **statistically significant at the 5% level; and ***statistically 
significant at the 1% level. Standard errors clustered by provinces are given in parentheses. All models are fixed-
effect two-stage least squares estimates where HC is treated as an endogenous variable and instrumented with two 
external instruments (two proxies of cultural capital: % of people aged 6+ who at least once in the last year visited 
an archaeological site and went to cinema). The control variables are assumed to be exogenous. 

On the one hand, the effect observed for the South could be linked to close family ties 
(Fukuyama 1995) that suggest a high level of support from parents for their children 
(e.g., by paying private lessons). On the other hand, the highest level of graduates in 
the Centre-North would trigger virtuous circles toward the education of children, and 
in general, more virtuous aspects in the education framework, from enrolment rates to 
the risk of dropout, up to labour opportunities (Contini et al. 2018). In fact, when 
considering advanced education, the effect of parental HC should be predominant on 
financial constraints (Edwards and Pasquale 2003, Li 2007), also considering the 
absence of tuition fees in Italy. 

The role of the family, or the extended family group typical of the South, could also 
explain the negative effect of POVERTY only in the Centre-North. For example, the 
relationship between poverty and PISA scores in mathematics is demonstrated in Italy 
(Daniele 2021). Family ties would counteract the difficulties in studies due to 
deprivation (e.g., reducing health-related behaviour with an influence on test scores, 
Gunter and Daly 2013) through the support that would come from the extended family 
network and that would be weaker in the Centre-North. This result, in which the role 
of supportive kinship networks is supposed, could also explain the unexpected 
positive effect of social capital only in the area where it is relatively scarcer, i.e., the 
South. In our analysis by area, it could acquire relevance precisely by having the effect 
of decreasing the social inequalities that would affect the children of the economically 
and culturally disadvantaged social classes (Cemalcilar and Gökşen 2014) that are 
more widespread in the southern regions. 

The effect of CRIME is observed only in the South, confirming the role of some types 
of criminal activities as a known deterrent to HC formation, for example, by 
discouraging investment in education (Coniglio et al. 2010). In the same area, the 
demographic control of the composition of the population (YOUNG) could be 
influenced by the negative effect of the demographic shock on labour market 
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opportunities (Biagi and Lucifora 2008) for young people approaching the job market, 
which probably tends to reinforce the effort in education. Finally, the positive effect of 
population density on school grades in the South can be considered a positive aspect of 
the economies of agglomerations that could support the (insufficient) role of local HC. 

Discussion 
In this article, we observe that the mechanism that should link SES and school 
performance is recognized, although it works through different channels in the 
wealthy Centre-North and in the less developed South. In this first area, the level of 
advanced education of the adult population has a positive influence on the students’ 
secondary school performance. This mechanism, however, does not work in the less 
“endowed” regions in terms of HC, the South.  

In the southern regions of Italy, financial resources are instead important in 
contributing to higher student achievement. This confirms that economic conditions 
matter for educational outcomes, particularly in mathematics, in relatively low-income 
contexts (Okpala et al. 2001). 

In this framework, an expression of regional dualism seems evident: the North retains 
the characteristic of creating virtuous circles of HC reinforcement, while in the South, 
the economic condition plays the major role in supporting children’s education. These 
differences show the restriction on the desirable convergence of HC levels between the 
two areas since the average income in the South is approximately 60% of that in the 
Centre-North (on ISTAT data). Nevertheless, limits on educational convergence lie in 
the risk of persistence of the education weaknesses present in disadvantaged social 
groups that are prevalent in the South, thus adding intraregional inequalities (Contini 
et al. 2018) to the inequalities between regions. In fact, the lack of convergence would 
add to a difficult intergenerational social mobility, being the schooling systems 
essential for promoting equality of opportunities (Ammermueller 2013). 

The present article is an original exploratory study that investigates school performance 
through the educational attainment of students, considering the regional dualism that 
influences and is influenced by these outcomes. An evident limit in our analysis lies in 
the possibility of integrating microdata into our dataset that would better explain the 
role of the SES, particularly regarding the economic status. Furthermore, our results 
connected to social capital pose a possible development of future research, which 
should consider the effects of both bridging and bonding social capital. 

Conclusions 
What supports students in their scholastic performance? The answer is that supports 
vary locally and have different effects. We have observed how the North-South gap in 
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education that exists in secondary school levels is due to differences in the level and 
type of support needed to be successful in studies, such as the economic condition or 
the average level of education in the region. But these differences can create a serious 
problem, to the detriment of the poorest area, given the local heterogeneity present in 
many countries such as Italy. This is an evident limit to the development of national 
HC – in a typical case of North-South divide – with consequences for the country’s 
economic development. 

A possible strategy to counteract the divergence may lie in a different type of support 
suggested by our findings. We hypothesise that the support of a specific type of social 
capital whose social group is halfway between the family and the whole community 
could potentially limit the malaise due to the condition of economic deprivation. Social 
capital and interpersonal relationships can be useful precisely for targeted help and to 
alleviate the conditions of poverty (Méreiné Berki et al. 2017). In our study, we can 
assume some kind of support from the family, or extended family, which is more 
present in the southern regions (and it is stronger in beyond the parent-child 
relationship, Micheli 2012) which are less endowed with “formal” social capital. This 
could be linked to the strong Italian tradition of attention to childcare with the almost 
exclusive support of the family (Del Valle et al. 2013), worsened in the 2007-2008 crisis 
and the austerity measures that followed to the detriment of household resources 
(León and Pavolini 2014), combined with the traditional strong family ties in the South, 
even as a type of kinship network (Costabile and Coco 2017). 

In synthesis, this would suggest that in the relatively poorer areas, this presumed 
“extended family network” is able to avoid the inconveniences of poverty for children 
(as an extreme condition) and it would directly benefit from improved economic 
conditions. The first results imply that the North-South dualism itself affects the 
support for students (in fact, it is self-fuelling), and that other resources can support 
the most vulnerable among the vulnerable. 

Our findings suggest some changes and areas of intervention. The first change should 
concern public intervention and support. We show that the gap in terms of HC between 
North and South begins during compulsory education and that the support that 
families on average could afford is not homogeneous. The goal of reducing the gap by 
strengthening the southern area could therefore start by supporting the finances of the 
poorest families and by improving the delicate interventions in the field of social 
welfare (Rontos et al. 2021), as, for example, it is expected from the post-COVID-19 EU 
Recovery Fund. The latter seems to be an opportunity and a fundamental turning point 
in the period of the post-COVID emergency (Luo 2022). 

Second, a different consideration of the social capital available in the South should be 
developed, with reference to the support for students and their education. There are 
many criticisms and revisions of Banfield and Putnam’s research (Tarrow 1996, Macry 
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1997, Huysseune 2020). Our results suggest that the form of present social networks, 
although they may be imperfect for economic development, as suggested by the 
literature, can at least support a part of the fragile population (young people) in the 
less resilient context of Italy. The role of the parental and kinship networks in the South 
has developed due to historical circumstances (Macry 1997) and it could be exploited 
to support intergenerational ties (e.g., the known “family welfare” that supports young 
people leaving the family nest) as a continuous economic support while on the 
educational path (even before the expensive tertiary education). 

Third, it is possible that some adjustments are needed in the school system. We must 
emphasise the meaning of our dependent variables. Investment in STEM education is 
a primary goal for many governments (Johnson 2012) because of the benefits that it 
represents in shaping the development of future HC. Battistin and Meroni (2016) 
observed that lengthened instruction time in contexts with low socioeconomic 
backgrounds has a positive effect on mathematics skills. This suggests that there is 
room for improvement where it is most needed. In fact, numerous studies have 
examined school dropout after compulsory school or noncontinuation to university 
studies, especially in the South (for which the income and parents’ educational level 
are relevant aspects, Aina 2013). The focus of policy actions should be moved to the 
lower levels of education to prevent early dropout and to possibly apply support 
toward those students most at risk, i.e., those who cannot benefit from the support 
(mainly economic) of the family network. This approach should be implemented to 
avoid further deterioration in the southern school system that shows, in some cases, 
lower educational attainment than the rest of the country and it may even tend to 
worsen the situation of the already disadvantaged students (Agasisti et al. 2017). 
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