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ABSTRACT 

 

“More effort of the South is needed. You need to work hard. This is needed.” So spoke the 

Italian Minister of Education in the province of Naples. He did so when asked whether 

Southern Italy would receive more funds to fill its long-standing and wide gap against the 

Centre-North at the national and international large-scale assessments on learning. The 

difference between the two macro-regions is remarkable, and it amounts to more than one 

year of schooling according to several studies. Every day-after the publication of the results of 

the international PISA or the national INVALSI, they repeat the pattern shown in previous 

edition and revive the long debate about Southern efficiency. Indeed, several research papers 

found that actually the South receives more than the Centre-North for education, though, 

results are not converging.   

This text shows that the difference between the scores of the two Italian macro-regions is 

statistically significant and acknowledges the lack of convergence. Further, it inserts 

Mezzogiorno and Centre-North values in four different frameworks that study the relationship 

between expenditure on education and GDP per capita with PISA scores. Results suggest that 

Mezzogiorno is already in a situation where more funds are not associated with better results.  

This gap is only one of a long list that see Mezzogiorno lagging behind the Centre-North, in 

Italy, the land of variances.  

Filling the education gap would be the first step to revamp the Southern human capital, where 

talent, from decades has been migrating towards the Centre-North. 

 

 

KEY WORDS: Italy, Centre-North, Mezzogiorno, INVALSI, PISA, Education assessment, 

Education budget. 
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RESUMO  

 

“É necessário mais esforço do sul. Você precisa trabalhar duro. Isso é necessário. ” Assim 

falou o Ministro da Educação da Itália, na província de Nápoles. Ele fez isso quando 

perguntado se o sul da Itália receberia mais fundos para preencher sua ampla lacuna de longa 

data contra o Centro-Norte nas avaliações nacionais e internacionais em larga escala sobre 

aprendizado . A diferença é notável e equivale a mais de um ano de escolaridade, de acordo 

com vários estudos. Todos os dias após a publicação dos resultados do PISA, test 

internacional ou do INVALSI, test nacional, eles repetem o padrão mostrado na edição 

anterior e revivem o longo debate sobre a eficiência do sul. De fato, várias pesquisas 

descobriram que, na verdade, o sul recebe mais do que o centro-norte pela educação, porém, 

os resultados não estão convergindo. 

Este artigo conclui que a diferença entre as pontuações das duas macrorregiões italianas è 

estatisticamente significativas e reconhece a falta de convergência. Além disso, insere os 

valores do Mezzogiorno e centro-norte em quatro estruturas diferentes que estudam a relação 

entre gasto em educação e PIB per capita com as pontuações do PISA. Os resultados sugerem 

que Mezzogiorno já está em uma situação em que mais fundos não estão associados a 

melhores resultados. Essa lacuna é apenas uma de uma longa lista que vê o Mezzogiorno 

ficando atrás do centro-norte, na Itália, a terra das variações. 

Preencher a lacuna educacional seria o primeiro passo para renovar o capital humano do sul, 

onde o talento, desde décadas, começou tem migrado para o centro-norte. 

 

 

PALAVRAS CHAVE: Itália, Centro-Norte, Mezzogiorno, INVALSI, PISA, Avaliação da 

educação, Orçamento da educação. 

 

  



 

 

7 

 

 

TABLE OF CONTENTS 

1. INTRODUCTION .......................................................................................................................... 8 

1.1. The status quo and the research question .......................................................................... 8 

1.2. The relevance of the study ................................................................................................... 9 

2.1. School funding and PISA scores........................................................................................ 10 

2.2. PISA role in public opinion and policy-making ............................................................... 11 

2.3. The Italian North-South divide ......................................................................................... 15 

3. METHODOLOGY....................................................................................................................... 18 

3.2. Treatment of INVALSI data ............................................................................................. 18 

3.3. Treatment of PISA data ..................................................................................................... 22 

3.5. Education expenditure in Italy .......................................................................................... 26 

4. ANALYSIS AND RESULTS....................................................................................................... 29 

4.1. The two-sample t-test ......................................................................................................... 29 

4.2. The first question: “Is the difference between the means of Centre-North and 

Mezzogiorno statistically significant?” .......................................................................................... 30 

4.3. The second question: “Did Centre-North and Mezzogiorno improve their mean test 

score through the editions of PISA and INVALSI tests with statistical significance?” ............ 33 

4.4. Results .................................................................................................................................. 36 

5. CENTRE-NORTH AND MEZZOGIORNO ON THE GLOBAL SCENE .............................. 39 

5.1. The relationship between PISA results, public expenditure on education and GDP per 

capita 39 

5.1.1. “When Education Expenditure Matters: An Empirical Analysis of Recent 

International Data” (Vegas & Coffin, 2015)............................................................................... 40 

5.1.2. “PISA 2015 Results: Policies and Practices for Successful Schools” (OECD, 2015) 41 

5.1.3. “PISA in focus” (OECD, 2012) ...................................................................................... 42 

5.2. Results .................................................................................................................................. 44 

6. CONCLUSIONS .......................................................................................................................... 46 

APPENDICES ...................................................................................................................................... 49 

Appendix A – The reaction of Italian newspapers ........................................................................ 49 

Appendix B – PISA and INVALSI tests in Italy ........................................................................... 51 

Appendix C – INVALSI and PISA scores trends.......................................................................... 54 

Appendix D – T-tests for the difference of means ......................................................................... 55 

REFERENCES ..................................................................................................................................... 57 

 

  



 

 

8 

 

 

1. INTRODUCTION 

1.1. The status quo and the research question 

 

February 9th, 2019, Afragola, a town in the province of Naples, at the heart of Italian 

Mezzogiorno. It is there that the former Italian Minister of Education, Mr. Marco Bussetti – 

member of the Northern League that formed in 2018 a government with the Five Stars 

Movement – pronounced the words that were reported on most of the major Italian papers in 

the following days (Appendix A). Indeed, after an institutional visit to some schools in the 

Neapolitan area he was asked by a journalist of a local paper what would the Italian South 

receive so as to reduce its gap against the North. The answer was1: “More effort of the South 

is needed. You need to work hard. This is needed.”. The journalist replied: “More funds?” and 

the former Minister concluded: “No. Effort, work, sacrifice. Effort, work, sacrifice.”. 

The aforementioned statement motivated the writing of this thesis that aimed at testing 

whether the twenty-two words of the Northern League party parliamentarian relied on facts or 

were pure dialectic. So, what is the gap that the Italian South faces against the North the 

journalist was referring to, and is it more “Effort, work and sacrifice” that the South needs to 

implement? 

In order to do so, this text distinguishes two Italian macro-regions in which all the Italian 

regions are pooled, and in which the country is historically identified: Centre-North2 and 

Mezzogiorno3.  

 

The mentioned gap is constantly and publicly debated and it is revived every day-after the 

release of the results of two major large-scale assessment tests on learning of Italian students: 

the PISA4 test, run by the OECD, and the INVALSI5 test run by INVALSI. 

In both tests it emerges a Centre-North performing as the best OECD countries and a 

Mezzogiorno lagging far behind.  

Several authors studied a possible conversion of PISA-points-difference into years of 

schooling. The OECD equated 40 PISA points to one year of additional schooling (OECD, 

 
1 Min 0:29 https://www.youtube.com/watch?v=BSXFMw9N8P4 
2 Centre-North is made of: Piemonte, Lombardia, Liguria, Valle d’Aosta, Veneto, Friuli-Venezia Giulia, 

Trentino-Alto-Adige, Emilia Romagna, Marche, Lazio, Toscana, Umbria 

3 Historically, the regions considered as being part of Mezzogiorno are: Abruzzo, Molise, Campania, Puglia, 

Basilicata, Calabria, Sicilia, Sardegna 

4 Programme for International Student Assessment 

5 National Institute for the Assessment of the Educational System  

https://www.youtube.com/watch?v=BSXFMw9N8P4
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2010). In all the PISA editions, from 2000 to 2015, Mezzogiorno gap has always been of 39 

points or higher in all the PISA investigations conducted. The same gap arises in the national 

INVALSI tests where in the last decade of investigations, Mezzogiorno seems not to have 

narrowed its gap, and that will be investigated in this thesis. 

 

Providing an overview of the Italian variance in education in the international assessments, 

the expenditure for education for macro-regions and the studies of inherent literature, the aim 

of the text is to answer the following research question: “Is money buying better results at 

PISA and INVALSI tests?” in the light of the Italian scenario and hence: “Did Mezzogiorno 

narrow its score-gap against Centre-North across PISA and INVALSI editions given the 

higher education funding it enjoys?”. 

 

1.2. The relevance of the study 

 

The relevance of the analysis is given by the large gap between the average results of the two-

macro-regions. Indeed, the aforementioned difference is impressive since it is found in the 

same country with the same cultural background, institutions and a national, centralized 

education system. Moreover, this paper will show, expenditure on education in Mezzogiorno 

is higher than the Centre-North, and even so, results are not converging.  

The text aims at filling a gap in the literature as, to the best of my knowledge, no other study 

observed a long-term absence of convergence of Mezzogiorno towards the Centre-North. 

Many authors studied the divide in a specific PISA or INVALSI editions so as to find the 

determinants of test scores and causes of the variance. 

 

The objective of the work is shedding light on a long-standing phenomenon of the Italian 

peninsula: the education achievement gap. The latter is only one of the many negative records 

that Mezzogiorno holds. Indeed, Italy seems the country of variances, not of averages. 

Looking across the heatmaps of Italian statistics about wellbeing or quality of health services 

or sub-categories of statistics about education, labor and economy, they show a common 

pattern and a clear Centre-North and Mezzogiorno performance divide.  

The text may be of interest for the involved Ministries: the Ministry for South and the 

Ministry of Education. Particularly, the latter does not have any cabinet or secretary with 

responsibilities such as the Mezzogiorno convergence at the learning assessments.  
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2. LITERATURE REVIEW 

2.1. School funding and PISA scores 

 

Whether resource-based education policies are effective have long been discussed in 

academic papers. Hanushek (1986) writes that simply providing more funding is unlikely to 

improve students’ achievements. Several observational and experimental studies show small 

or zero effects of additional funding (see Hedges, Laine, and Greenwald (1994), Krueger 

(1999), Hanushek (1986 and 2006)).  

 

Hanushek’s (1986) first paper on the matter strongly opposed the belief of improving school 

outputs with more funding: “Increased expenditures by themselves offer no overall promise 

for improving education. Thus, a simple recommendation: Stop requiring and paying for 

things that do not matter. There is little apparent merit for schools to pursue their ubiquitous 

quest for lowered class sizes. Nor should teachers be required, as they are in many states, to 

pursue graduate courses merely to meet tenure requirements or to get an additional salary 

increment. More teacher experience by itself does not seem to have much value.”.  

Twenty years later, it is again Hanushek (2006) showing little consistent relationship between 

resources to schools and student achievement as measured by standardized test scores. Indeed, 

he concludes that scores are strongly related to individual incomes and national economic 

performance: “The presumption of efficient provision is suspicious when government 

produces the services. And, if the resource use is inefficient, the relationship between added 

resources and outcomes is unclear. This simple observation motivates a direct investigation of 

the relationship between outcomes and inputs to schools. Much of the policy discussion 

throughout the world concentrates on schooling inputs, a seemingly natural focus. And, with 

the longstanding importance that has been attached to schooling, considerable change has 

occurred in the levels of common inputs. Class sizes have fallen, qualifications of teachers 

have risen, and expenditures have increased. Unfortunately, little evidence exists to suggest 

that any significant changes in student outcomes have accompanied this growth in resources 

devoted to schools.”.  

Of the same are Lafortune et al., (2018) that state: “Policy discussions focus on the ways to 

improve the productivity of existing inputs rather than on changes in school resource levels. 

Nevertheless, states have continued to implement aggressive resource-based policies aimed in 

part at reducing achievement gaps.”. 
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On the other side, Hedges, Laine, and Greenwald (1994), conducted a meta-analysis of a 

series of Hanushek studies and concluded that the data used are more consistent with a pattern 

that includes at least some positive relation between money spent on education and output, 

than with a pattern of no effects or negative effects. 

 

Krueger (1999) was skeptical about the relation between school funding and the PISA results: 

“The large literature on the effect of school resources on student achievement generally finds 

ambiguous, conflicting, and weak results. Even quantitative summaries of the literature tend 

to reach conflicting conclusions.”.  

 

2.2. PISA role in public opinion and policy-making 

 

In this section, it is discussed PISA as soft power in education, the role it has in the public 

perception and how five different educational models perform at the tests, before exploring 

the governments reactions to PISA in Germany, Scotland, Portugal, France, the US, 

Switzerland, Finland, the UK and Italy.   

 

Studies on the impact of PISA in Finland, Germany and the UK were made by Grek (2009), 

concluding that PISA became an “Indirect but nonetheless influential tool of the new political 

technology of governing the European space by numbers”. In Italy however, until the fourth 

edition of PISA, the lack of consideration for the results prevailed. It is shown by Breakspear 

(2012) measures the impact of PISA on education policies. Italy ranks at the 32nd position 

among 37 countries. 

Also Carvalho and Costa (2009) argue that the OECD’s PISA is conceived and presented as a 

policy tool to help decision makers and that it plays a catalyst role in public opinion. Bieber 

and Mertens’ paper (2011) analyzes how OECD impacts on national education policies by 

making them converge towards its international model. In fact, OECD provides best practices 

information that are positively correlated with students performance, though not claiming 

causal relationships (OECD, 2009). It aims to help participating countries to improve their 

scores. Best practices are based on eight educational systems’ pillars: equity, splitted as social 

and gender equity, school structure – i.e turn selective schools into integrated ones – , 

educational standards of quality, teachers quality and quality assurance, school autonomy and 
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educational research and statistics. The field that studies the adherence to the OECD 

standards, is convergence research, and it deals with the “tendency for policies to grow more 

alike, in terms of increasing similarity in structures, processes and performances” (Drezner, 

2001) and the identification of features and goals that are shared by societies across de globe 

(Meyer, 2005).  

 

Levin (1998) sustains that countries tend to model part of their school policies emulating 

other countries, even without ensuring a correct fit with their own systems. According to 

Bulle (2011), the reason is the simplicity of PISA rankings that exert pressure over governing 

bodies of countries as the latter that tend to replicate what best performers did, adopting an 

“educational orthodoxy which lacks real rationality”. Novoa and Yariv-Mashal (2003) are on 

the same line and state that the standardization of the educational discourse and of solutions 

leads countries to imagine the existence of a set of “best practices” that must be adopted to 

have a revamp in education.  

 

Bulle (2011) distinguishes five main educational models: Northern, Anglo-Saxon, Latin, 

Germanic and East-Asian6. The critical factors on which the pooling process occurred were 

the characteristics of the models: the curricular organization, ranging from undifferentiated to 

differentiated, and the expected results in terms of focus on students’ general or academic 

competencies. In this framework, the Latin model is considered as undifferentiated-academic, 

the East-Asian mixed and academic and the German differentiated academic. The Northern 

and Anglo-Saxon models are both focused on competencies, but while the first has an 

undifferentiated curricular organization, the second is mixed. In the light of PISA results three 

groups are identified: a weak-performing Latin model, a strong-performing East-Asian model 

and a group of remaining models that performs around OECD average. The author also 

mentions the Italian case where Northern Italy scores are 15% higher than the South and 

suggests that people should avoid comparing the efficiency of educational systems when there 

are consistent geographical differences. The text concludes that careless reading of PISA 

leads to the adherence to an international doxa that actually undermines national systems. 

 

 
6 Latin model: France, Greece, Italy, Spain; Northern model: Denmark, Finland, Iceland, Norway, Sweden; 

Anglo-Saxon model: Australia, Canada, Ireland, New Zealand, United Kingdom, United States; East-Asian 

model: Japan, South Korea Germanic model: Austria, Belgium, Germany, Netherlands, Switzerland. 
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Hippe, Jakubowski and Araújo (2018) study of PISA unequal regional scores in Italy and 

Spain indicate that even if national scores are not outstanding it may be that some regions can 

obtain excellent results. Thus, the national averages do not give a detailed enough picture of 

the actual performance attained within a country. In consequence, national education policies 

which are only based on national comparative data are exposed to the risk of not achieving 

their intended goals by not taking into account the specificities of the regions within 

countries. 

 

Pons (2011) aims to answer whether the ranking of educational systems based on the 

proficiencies of each country 15-year-old students should give rise to reforms to “improve 

quality, efficiency and equity of educational systems” or if it is only a dominant view. To 

answer the question, the study analyses the reception of PISA investigation in the public 

debate of France, Portugal and Scotland. It concludes that from 2001 to 2008, covering 3 

PISA editions (2000, 2003 and 2006), PISA reinforced the pre-existent assumptions, both the 

ones confirming and opposing what PISA showed, rather than favoring policy learning – 

meaning collective questioning of a change that should occur to solve a policy problem with 

specific policy programs (Hall, 1993) –. Indeed, Scotland scored high at the tests and PISA 

results were hardly mentioned in the public debate, Portugal scored low, but the test was 

iteratively mentioned by political leaders, while France finds itself in an intermediate position 

in both the criteria. 

 

Ertl (2006) examines how the German debate on education had been influenced by the result 

of OECD-PISA 2000. Indeed, Germany placed itself below the OECD average in all three 

areas assessed: Reading, Science and Mathematics. The author argues that the results had a 

serious impact on the German educational environment, given the belief in its efficiency and 

the system’s important role in Germany’s economic achievements (Sloane & Dilger, 2005). 

The paper regards PISA as a turning point in German debate on education and reinforce his 

hypothesis with Herrmann (2004) and Ostermann (2005) assertions that compared the “PISA 

shock” respectively to the French Revolution and the Sputnik shock the second. According to 

Tillmann (2004), German regional newspapers published on average one article per day about 

PISA after the publication of the 2001 results. As a reaction, a wide-raging reform agenda was 

introduced, a national educational standard being the most significative initiative7. It 

 
7 It consisted of the formulation of obligatory requirements for teaching and learning in schools 
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prescribed skills students should have at the end of each school year, a novelty in Germany. 

By 2006 the programme of reforms was accepted by the 16 Länder and made fully 

operational. In terms of curriculum development processes, a realignment of focus, more 

towards outcome control, external assessments and competence orientation was established. 

In fact, the previous methods did not measure output as depending on a belief that the 

assessment on learning should not be part of the curriculum. Eventually, on the academic side, 

more studies aimed at empirical research of pedagogic practice. These studies went side by 

side with German studies focused on a philosophical discourse about the nature of learning 

and human beings (Lange, 2004). 

 

Bieber and Mertens (2011) focus on the policies of the US and Switzerland. Differently from 

the latter, the former was chosen as PISA did not took a preminent role in public perception, 

the national media and political debate to results was the lowest of all OECD countries 

(Martens & Niemann, 2010) despite scores below the OECD average and the latter because it 

performed better than average and still made efforts to improve quality in education. Findings 

show that policy convergence depends on whether a local pressure problem in the country 

already exists so as OECD can trigger convergence mechanisms in that country. In fact, 

OECD suggestions significantly impacted the education system in Switzerland while they 

were ignored in the US. Switzerland adopted reforms in social equity, cooperative school 

structure, educational standards, research and statistics. While the US implemented some 

similar reforms, but decades before PISA, in response to the wave of reforms following the 

Sputnik shock, but no subsequent reform can be attributed to PISA. The US shock preceded 

by decades the ones that occurred in Germany, Switzerland and Mexico after PISA (Knodel, 

Martens, Olano, & Pop, 2010), and improvements were widely discussed by the National 

Commission on Excellence in Education (1983). In the US, weak PISA results only 

confirmed the mediocre opinion about the educational system. From the US perspective, 

PISA did not contribute any significant new information as the low quality of many schools 

was common knowledge. But it helped Switzerland in drafting a reform plan as federalism 

and strong cantonal competencies were obstacles to a general agreement, that was found when 

PISA was used as a benchmark.  

 

Data from PISA have provided material about the relationship between student achievement 

and economic development (Hanushek & Woessmann, 2008), national standards and 

curriculum-based exams (Bishop, 1997) and the presence or absence of private schools and 
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the effects in timing of ability tracking (Hanushek & Woessmann, 2005). Indeed, Hanushek 

and Woessmann (2008) conclude that there is “strong evidence that cognitive skills of the 

population – rather than mere school attainment – are powerfully related to individual 

earnings, to the distribution of income and to economic growth. The same authors (2005) 

concluded that early tracking – meaning placement into different tracks within schools – 

increases educational inequality and reduces average performance. 

 

2.3. The Italian North-South divide  

 

Montanaro (2007) shows that the scores of all the international surveys on academic skills 

provide evidence of the Italian North-South divide. He also observes that the divide increases 

side by side with school grade attended. Checchi (2004), controlling for the type of secondary 

school attended, with PISA 2000 data, shows in the first PISA edition evidence of regional 

disparities. He further analyzes the drivers of secondary school type choice and finds that 

parental education level and socio-economic status are the main drivers. That is confirmed in 

Checchi and Flabbi (2006), that compares this Italian trait to the German case, where students 

choose according to their ability. Checchi (2004) examines the relationship between family 

background and school peers on PISA scores and concludes that both are much stronger 

predictors of the scores than students’ individual variables. Likewise, Bratti, Checchi and 

Filippin (2007) investigate the mathematical skills differences between Italian students. They 

find out a positive correlation, across Italian provinces, between mathematical proficiency and 

school building maintenance and the conditions of the local labour market, in terms of both 

employment prospects and extension of the underground economy. Further, they sustain that 

financial resources invested in schools are positively correlated with student performance only 

when they are spent on equipment and buildings, but not in teachers or auxiliary personnel. 

Cipollone et al. (2010) examine value-added measures – computed as improvements of results 

from 1st high school to 3rd high school grade of same class – of Italian schools. They conclude 

that teachers’ turnover negatively affect student’s progresses, that stricter schools are 

associated with higher improvements and that Southern schools have a disadvantage with 

respect to Nothern counterparts when considering value-added measures. Hence, on one side 

the study suggests that the gap is rooted in the functioning of the school system. And, on the 

other, many differences are detected even within regions or educational track, hence further 

analysis would be required. The report recalls that Italian schools are endowed with the same 
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amount of resources and governance. Further, it suggests that a relevant role is played by 

social pressure originating from families that may be more interested in degree-achievement 

than competencies-achievement as, specially in the South, the former is quintessential in the 

public labour market. Indeed, while in the North the private sector, interested in real 

competencies is the largest employer, in the South that role is covered by the public 

administration, that considers the grade of high school diploma as critical factor in hiring. 

Montanaro (2008) observes that virtuous regions at the INVALSI tests, as Lombardy, have 

secondary school grades and diplomas lower than their Southern counterparts. Also the 

correlation between final grades and INVALSI scores is very low (22%). This evidence 

shows a low efficiency of the assessment system in detecting meritocracy across the country. 

 

Montanaro (2008), observing the Italian macro-regions results in INVALSI, PISA, PIRLS and 

TIMMS, comes to three conclusions. Firstly, the proficiency level of Southern Italy is 

significantly lower that the international averages and the Northern Italy in all the tested 

subjects: Italian, Maths, Reading, Science and Problem Solving. Secondly, the degree of 

dispersion of scores is higher in the South and thirdly, the divergence increases along the 

academic career. The latter point is confirmed by the study of Cipollone et al. (2010) finding 

that schools, especially in the South, do not narrow the educational gap against the Centre-

North, but they increase it. 

 

Martini (2018) identifies two factors that affect the average results of INVALSI tests: the 

socio-demographic characteristics of students (family, gender, nationality) and the 

competencies in Italian and Maths when entering a given educational institution. Those 

factors are defined as exogenous to the schools. Hence, the author suggests that in order to 

compare schools, not only rough results need to be compared, it also should be controlled for 

the characteristics of the population of the enrolled students. Raudenbush (2004) also asserts 

that forty years of empirical research indicate that the mean score at the proficiency tests is 

more dependent on the origins of the families of the students, their antecedent educational 

experiences outside schools and previously attended schools than the ones they are actually 

in.  

 

According to Bratti, Cecchi and Filippin (2007) analysis of PISA 2003 data “a simple OLS 

regression of the level of PISA test scores in mathematical literacy on macro-area dummies 

(North-East, North-West, Centre, South and Islands) yields statistically significant differences 
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across Italy. Indeed, the difference between South and Islands and the reference category 

(North-East) amounts to about - 83 points, almost one standard deviation, while students in 

Centre Italy have on average a score which is 39 points lower than those in the North-East.”. 

They also observe that the large territorial differences are particularly striking given the 

highly centralised nature of the Italian educational system.  

 

Several authors studied a possible conversion of PISA-points-difference into years of 

schooling.  

The OECD equated 40 PISA points to one year of additional schooling in a study based on an 

investigation on how PISA scores vary among pupils in different school year groups (OECD, 

2010).  

Prenzel et al. (2007) tested the PISA 2003 German students one year after the test and 

observed that they improved of 25 points in Maths and 21 in Science.  

Bourny et al. (2013) compared the scores of French fifteen- and fourteen-years-old students 

and found a 44 points difference in favor of the older ones.  

Woessmann (2016) stated that the equivalent of one year of schooling is between 33% and 

25% of a standard deviation.  

Jerrim and Shure (2016) assert that “OECD revised their guidance and now equate 30 PISA 

test points to a year of additional schooling, noting that this must be understood as an 

approximate rule of thumb and that variation across subjects and across countries may occur.”  

Eventually, according to Hippe et al. (2018): “the gap among the Italian macro-regions is 90 

score points, the equivalent of more than two years of schooling”. 
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3. METHODOLOGY  

3.1. Introduction  

 

To answer the research question, data about the mean scores at PISA and INVALSI test 

results have been retrieved.  

The INVALSI editions considered are the ones from 2012 to 2018 (the test takes place 

annually) while the PISA ones are those occurring in 2000, 2003, 2006, 2009, 2012 and 2015 

(the test takes place every three years).  

To reinforce the similarity between populations tested, with INVALSI data, among the 4 

different school years that INVALSI tests, it was chosen to focus on the results of the students 

attending Italian schools of the tenth grade. It was necessary as among the INVALSI students 

tested, the ones attending the second year of upper secondary school (10th grade) experience 

the higher overlap with the PISA population made of 15-year-old students, chosen regardless 

of the school year attended (Montanaro, 2013).  

The tested subject chosen is Italian for the INVALSI test and Reading for the PISA one.  

Eventually, in the next two paragraphs it will be illustrated how the macro-regional average is 

computed in both the tests. 

An outlook of the two tests and their comparison is found in Appendix B.  

 

3.2. Treatment of INVALSI data 

 

The INVALSI data used in this research have been retrieved from the section of INVALSI 

website called Servizio statistico8. This area aims at collecting, analyzing and publishing data 

about national and international assessments on learning. Additionally, also questionnaires to 

schools’ principals, teachers and the elaboration of the output of the questionnaires students 

undertake are available under Servizio statistico section, but will not be matter of interest in 

this thesis.  

INVALSI Servizio statistico, with a decree of the Prime Minister of 20/4/2016, became part 

of the Sistan (National Statistics System)9, the network of public and private entities that 

provide official statistics in Italy. 

 
8 The section can be consulted at the following link: https://invalsi-serviziostatistico.cineca.it/ 

9 Prime Minister decree n. 250 of April 20th, 2016 

https://invalsi-serviziostatistico.cineca.it/
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Servizio statistico provides different layers of data-aggregation. The ones that this text is 

interested in consisting of the analysis of the annual INVALSI editions and of technical 

reports of the tests, scrutinized at a regional level. Apart from INVALSI tests, the Servizio 

statistico provides similar reports regarding other international assessments such as: PISA, 

PIRLS, ICCS and TIMSS. In particular, school, student and parent questionnaires for PISA 

and school, teacher, family, student, learning data for TIMSS and PIRLS. 

 

Under Dati10, subsection of Servizio Statistico, the analytics about the INVALSI tests 

computed on the national sample are available in Excel spreadsheet format.  

The INVALSI test is taken every year by all the Italian students of second, fifth, eighth, tenth 

grade. From 2019 it is taken also by the ones of thirteenth grade. The data available with 

regards to the test scores consist of the mean result and the standard error of the mean at each 

education level and for each tested subject (Italian, Maths and English) pooled on a regional 

basis. An exception to the regional pooling is made for the region of Trentino Alto Adige, for 

which not a regional average but the average score of its provinces, the autonomous provinces 

of Trento and Bolzano is computed.  

The mean result and the standard error of the mean of all the two Trentino provinces and the 

other 19 regions, for every year spanning from 2012 to 2019 are available, while the only 

available outcome of the 2010 and 2011 editions tests is the percentage of correct answers. 

 

The data chosen in this text is the regional mean score at the Italian INVALSI test of students 

at the second year of upper secondary school. As a result, the sample is made of 21 

observations along 7 INVALSI editions. 

Consequently, I have firstly followed the INVALSI 5-regions-grouping11: North-East, North-

West, Centre, South, South and Islands so as to have an intermediate perception of the 

phenomenon. INVALSI provides the mean score for these areas. Secondly, I have pooled, 

computing their arithmetic mean, the aforementioned regions in 2 macro-regions in order to 

have the desired outlook on the two areas of Italy that are the main focus of this report, 

namely: Centre-North and Mezzogiorno.  

 
10 The section can be consulted at the following link: https://invalsi-serviziostatistico.cineca.it/ 

11 INVALSI and PISA reports, under the heading “Macroarea geografica” articulate Italian regions in 5 areas: 

‐ Nord Ovest (Piemonte, Lombardia, Liguria, Valle d’Aosta) ‐ Nord Est (Veneto, Friuli‐Venezia Giulia, 

Trentino‐Alto Adige, Emilia‐Romagna) ‐ Centro (Marche, Lazio, Toscana, Umbria) ‐ Sud (Abruzzo, Molise, 

Campania, Puglia) ‐ Sud Isole (Basilicata, Calabria, Sicilia, Sardegna) 

https://invalsi-serviziostatistico.cineca.it/
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In Table 2 the regional mean score at the INVALSI test can be observed. 

 

The choice of the Italian test among the three tests conducted by INVALSI started with the 

exclusion of the score of the English test as it was only introduced in 2018. Italian has been 

selected as the primary subject of comparison because it is recognized as one of the basic 

cognitive skills that are essential for full participation in society (OECD, 2010). The Italian 

test measures the mastery of the language (reading and understanding skills) and the grammar 

knowledge and expertise (INVALSI, 2013).  

 

After the test-phase of the INVALSI evaluation that took place in the academic years 2005-

2006 and 2007-2008, in 2010 it was started the uninterrupted series of annual tests that 

continues today. On June 17, 2010, for the third time, the INVALSI national test, drafted 

in act 25/10/2007 n.17612, consisted of Maths and Italian tests.  

In the 2010 edition the tenth-grade students, the ones tested at the second year of the upper 

secondary school, were not yet tested. Indeed, the oldest students that took INVALSI in that 

edition were the ones taking the national test at the last year of the lower secondary school. 

Indeed, the national test is one of the five subjects on which students are tested in Scuola 

media (INVALSI, 2013). 

Moreover, results come as a percentage of correct answers not weighted for the level of 

difficulty, as occur for all INVALSI tests starting from 2012. Hence, the INVALSI results of 

2009/2010 and 2010/2011 academic years, will not be included because of scaling 

incompatibilities. 

From 2012 the results of INVALSI tests are reported on a scale similar to the ones used in 

other international large-scale assessments on learning (OCSE-PISA, IEA-TIMMS and 

PIRLS). The scale is based on Rasch model. This scaling model allows to express on the same 

metric the result obtained by each student and the level of difficulty of each question. In 

INVALSI Rasch model, the chosen benchmark values for the regional mean score are the 

Italian average, set at 200 and the standard deviation set at 40 (Miceli, 2014). 

 

 

 
12 Published on the official Gazzetta n. 250 of October 26th, 2007 
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Table 1 -  INVALSI Population  

Year Number of classes 

sampled  

Number of 10th 

grade classes  

10th grade student 

population 

2012 2,308 24,751 533,260 

2013 2,575 26,200 560,487 

2014 2,447 26,387 554,487 

2015 2,320 26,575 548,487 

2016 2,360 26,400 549,747 

2017 2,337 26,414 544,005 

2018 2,332 26,361 543,296 

Source: Author with INVALSI data 

 

Table 2 - INVALSI test mean scores per region  

INVALSI – ITALIAN TEST 

RESULSTS             

  2018 2017 2016 2015 2014 2013 2012 

Italy 200.00 200.00 200.00 200.00 200.00 200.00 200.00 

North-West 210.40 207.70 211.13 210.18 212.92 211.81 211.25 

North-East 210.20 207.80 209.63 209.54 211.38 209.72 210.99 

Centre 200.06 201.62 196.16 196.26 200.23 199.05 196.83 

South 191.52 196.14 192.43 191.91 190.01 192.11 194.49 

South and Islands 185.48 184.19 188.97 190.49 183.83 185.07 185.40 

      
 

        

Valle D'Aosta 207.72 205.49 203.76 213.60 215.96 213.45 213.88 

Piemonte 206.42 201.51 207.75 204.67 206.80 210.14 206.57 

Liguria 204.77 205.17 203.82 202.99 203.24 205.11 204.36 

Lombardia 213.09 210.85 213.91 213.77 217.11 213.59 214.40 

Prov. Aut. Bolzano 199.61 202.19 201.51 204.08 212.48 207.18 199.26 

Prov. Aut. Trento 214.68 214.98 215.93 218.78 222.78 218.13 214.10 

Veneto 213.46 211.66 211.74 212.22 212.37 211.37 212.80 

Friuli-Venezia Giulia 208.68 208.72 209.94 211.50 216.79 209.40 205.36 

Emilia-Romagna 206.97 202.65 206.58 205.05 207.55 206.96 210.53 
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Toscana 200.30 200.79 197.04 195.13 200.48 198.14 199.42 

Umbria 204.95 203.26 202.62 205.12 206.07 204.04 200.17 

Marche 204.02 201.76 204.14 203.31 205.79 205.48 203.93 

Lazio 198.03 201.85 192.43 193.51 197.45 196.85 192.60 

CENTRE-NORTH 206.36 205.45 205.48 206.44 209.61 207.68 205.95 

                

Abruzzo 198.82 199.02 194.86 194.09 193.82 194.31 199.04 

Molise 193.96 196.68 191.18 190.94 193.26 192.40 188.68 

Campania 189.06 198.10 191.02 191.52 187.46 189.48 192.19 

Puglia 193.04 192.38 193.96 191.93 192.59 195.34 197.21 

Basilicata 195.85 197.15 182.68 187.23 190.60 193.48 191.81 

Calabria 181.40 180.50 188.80 192.93 182.33 186.66 183.96 

Sicilia 186.63 186.18 190.84 191.88 182.49 183.11 185.22 

Sardegna 182.83 177.03 185.87 184.12 188.61 185.72 185.30 

MEZZOGIORNO 190.20 190.88 189.90 190.58 188.90 190.06 190.43 

Source: Author with INVALSI data 

 

3.3.  Treatment of PISA data 

 

PISA data used in this research have been retrieved from the OECD-PISA website in the 

Data13 section. The latter features the PISA Database that contains the complete set of 

responses given by individual students, school principals and parents in all PISA editions 

from 2000 to 2015. Under Research Documentation are available the documents related to in-

depth analysis of the test results, analytical frameworks, survey implementation tools and 

technical reports of each PISA edition. It is in this section, under the heading: Assessment and 

Analytical Framework that are collected the reports that detail the scores of the countries 

participating at the PISA tests in Maths, Reading and Science. As PISA Reading test was the 

main domain of first PISA edition in 2000, Maths was domain subject in 2003. Started in 

2000, the PISA test is repeated every three years14.  

 

 
13 The section can be consulted at the following link: https://www.oecd.org/pisa/data/ 

14 The results of the 2018 edition will be published on early December 2019 

https://www.oecd.org/pisa/data/
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The students tested are aged between 15 years and 3 months and 16 years and 2 months at the 

beginning of the assessment period. The school year they are in is not taken into consideration 

by the organizers. Further, the students tested are only the ones that attend schools and not the 

home-scholars. The minimum required sample size, per country, is five thousand students 

(OECD, 2015). 

Every student takes a two-hour test. Part of it is multiple-choice and another part consists of 

providing a wider answer. Cumulating the time needed for each subject, there are six and a 

half hours of tests, however each student is not tested on all three parts. Apart from the test 

that assesses cognitive skills, students spend one more hour answering a questionnaire on 

their background including learning habits, family and motivation. Then, school principals fill 

in questionnaires about school demographics, funding, and others (OECD, 2015). 

Scores at the tests are scaled to allow meaningful comparisons across countries. Scores are 

scaled so as OECD average in each domain is 500 and the standard deviation is 100. This is 

true only for the initial PISA cycle when the scale was first introduced, though, subsequent 

cycles are linked to the previous cycles through IRT15 scale linking methods. These 

proficiency estimates lie on a Rasch model, a model of item response theory (von Davier & 

Sinharay, 2013). 

Results come on a country basis and, depending from the edition observed, also at a regional 

or macro-regional level. When doing comparisons between countries, a difference of 9 points 

is sufficient to be considered significant (OECD, 2010). 

 

The data chosen as basis of this study is the regional mean score at the Reading PISA test. 

Data of the five intermediate regions in which PISA divides Italy, the same as INVALSI 

(North-East, North-West, Centre, South, South and Islands) are provided by PISA for every 

edition. It is not the case for all the individual Italian regions. Data of Centre-North and 

Mezzogiorno are computed as a simple average of the corresponding five component 

regions16. As a result, the sample is made of 21 observations along 6 PISA editions. 

 

 
15 “This generation of proficiency estimates is done using a latent regression extension of the Rasch model, a 

model of item response theory (IRT), also known as conditioning model or population model. The proficiency 

estimates are provided in the form of so-called plausible values, which allow unbiased estimates of differences 

between groups. The latent regression, together with the use of a Gaussian prior probability distribution of 

student competencies, allows estimation of the proficiency distributions of groups of participating students” (von 

Davier & Sinharay, 2013) 

16 This may mislead the reader such as in the edition of year 2000 were a simple average of the scores of the 

three available regions is higher than their respective macro-regions. However, that macro-regional average is 

computed as a simple average of North-East, North-West and Centre for which PISA provides exhaustive data. 
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Reading scores of the year 2000 edition have been retrieved from the Italian National report 

(Nardi, 2000). This first edition of PISA provided the mean result of Italy as a whole and of 

its five macro-regions: North-East, North-West, Centre, South, South and Islands.  

The results of these geographic areas are available for every following PISA edition.  

Firstly run in 2000, in the 2003 edition for the first time, it can be observed the scores of some 

Italian regions and autonomous provinces: Lombardia, Veneto, Piemonte, Toscana, Trento 

and Bolzano.  

In the 2006 round, the sample is representative of the five macro regions and five regions 

(Basilicata, Campania, Emilia Romagna, Friuli Venezia Giulia, Liguria, Lombardia, 

Piemonte, Puglia, Sardegna, Sicilia, Veneto) and the two autonomous provinces (Trento and 

Bolzano). 

As it happened in PISA 2009, PISA 2012 experienced a regional oversampling that consisted 

of a selection for each region of at least 50 more schools than the ones foreseen in the 

minimum required sample17. Further, for both the editions, outcomes for all the Italian regions 

were available. 

In PISA 2015 the sample was grouped by geographic macro-area and type of school attended 

(Licei, Istituti Tecnici, Istituti Professionali, Centri di Formazione Professionale, Scuole 

Secondarie di primo grado). Further, only the autonomous provinces of Trento and Bolzano, 

and the regions of Lombardia and Campania experienced an oversampling of the students 

tested. On the basis of the reciprocity of validation between INVALSI and PISA, INVALSI, 

starting in 2015, chose not to continue the oversampling of Italian regions (INVALSI, 2013) .  

 

Table 3 - Italian PISA population  

Year Number of classes 

sampled 

Number sampled 

students 

15-year-old 

student 

population 

represented 

2000 187 5,100 510,972 

2003 407 11,000 514,343 

 
17 The regional oversampling of PISA 2012 has been funded with the project PON Governance e Assistenza 

Tecnica FESR 2007‐2013 “Informazione statistica regionale sulle competenze degli studenti italiani”, Obiettivo 

operativo I.6, in collaboration with the Italian Ministry of Economic Development and the Department for the 

Development and Economic Cohesion (DPS) and the Departmant of Evaluation of Public Investments (UVAL) 

(INVALSI, 2013) 
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2006 806 21,773 528,944 

2009 1,099 30,905 536,132 

2012 1,194 31,073 515,989 

2015 450 11,000 501,484 

Source: Author with PISA data 

In Table 4 the regional mean score at the PISA Reading test can be observed. 

 

Table 4 - PISA test mean scores per region  

PISA – READING TEST 

RESULSTS             

  2015 2012 2009 2006 2003 2000 

Italy 485.00 490.00 486.00 469.00 476.00 487.00 

North-West 503.00 514.00 511.00 494.00 511.00 518.00 

North-East 515.00 511.00 504.00 506.00 519.00 527.00 

Centre 488.00 486.00 488.00 482.00 486.00 488.00 

South 461.00 475.00 468.00 443.00 445.00 467.00 

South and Islands 451.00 453.00 456.00 425.00 434.00 445.00 

              

Valle D'Aosta   502.00 514.00       

Piemonte   506.00 496.00 506.00 501.00   

Liguria   490.00 491.00 483.00     

Lombardia 505.00 521.00 522.00 491.00 515.00   

Prov. Aut. Bolzano  503.00 497.00 490.00 502.00 544.00   

Prov. Aut. Trento 512.00 521.00 508.00 508.00 542.00   

Veneto   521.00 505.00 511.00 514.00   

Friuli-Venezia Giulia   518.00 513.00 519.00     

Emilia-Romagna   498.00 502.00 496.00     

Toscana   488.00 493.00   492.00   

Umbria   492.00 490.00       

Marche   497.00 499.00       

Lazio   480.00 481.00       

CENTRE-NORTH 502.00 503.67 501.00 494.00 505.33 511.00 
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Abruzzo   480.00 480.00       

Molise   476.00 471.00       

Campania 455.00 464.00 451.00 438.00     

Puglia   493.00 489.00 440.00     

Basilicata   474.00 473.00 446.00     

Calabria   434.00 448.00       

Sicilia   455.00 453.00 424.00     

Sardegna   464.00 469.00 435.00     

MEZZOGIORNO 456.00 464.00 462.00 434.00 439.50 456.00 

Source: Author with PISA data 

 

3.4. Series extension attempts 

 

In this research some attempts to homogenize the INVALSI and PISA scales have been made. 

The rationale was combining the annual recurrence of INVALSI from 2012 and extend it with 

the previous PISA editions so as to cover 18 years interval that would have made possible to 

have comparison across a longer time span. However, given the different characteristics of the 

scaling method of the two tests and the PISA anchoring to an international average, the 

operation was unfeasible. 

Another limitation was the impossibility to have access to a database inclusive of all the 

individual scores. Indeed, INVALSI provides scores on regional basis, while PISA most of 

the times, provides results for North-East, North-West, Centre, South and South and Islands. 

Only in some editions having published the results of individual regions. That drastically 

reduced the number of observations on which to conduct the analysis.  

 

3.5. Education expenditure in Italy 

 

Granello (2010) conducts an analysis of the MIUR18 (2008) dataset that pooled data of the 

schools that reported their financial figures, 90% of the total, exception made for Trentino-

Alto-Adige and Valle d’Aosta, two regions with special statutes. The author observes that 

 
18 Italian Ministry of Education, University and Research 
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schools collected overall €5 billion from the State, regions, the European Union, local and 

private entities. It emerges that the distribution of funds from the State is not homogeneous 

and that local entities allocted funds proportionally to the income of the territory, hence more 

in the Centre-North and less in Mezzogiorno. Further, the European Union concentrated its 

efforts on four Southern regions: Campania, Puglia, Calabria and Sicilia. On average, the 

incidence of the Italian State contribution had been the 66.35% of the total, making it the 

largest contributor. The budget is allocated on the basis of parameters and criteria established 

in the Minesterial Decree 21/2007. With respect to regional funds, on average, the regional 

contributions amounts to 3.8% of the total, with Campania, Calabria, Friuli, Sicilia and 

Sardegna receiving 81% of the whole regional funds assigned. Local entity funds (from 

municipalities and provinces) sum, on average, 7.2% of total funds, while the ones from 

private entities (families) are, on average, one-fifth in the Centre-North and one-tenth in 

Mezzogiorno. Eventually, European structural funds are directed to four Mezzogiorno regions 

(Calabria, Campania, Puglia, and Sicilia) as foreseen in the PON19 project. In these regions, 

European funds account for 13.75% of total funds, while the European contribution to the 

other Italian regions is on average less than the 0.5% of the total.  

 

According to ISTAT (2010), the public expenditure on education20 as a percentage of 

Mezzogiorno GDP is equal to 6.7%, against 3.1% of Centre-North and 4.0% of Italian 

average. In absolute terms, Mezzogiorno receives €1,482 per capita for the population aged 

between 3 and 64 and €1,170 per inhabitant if the whole population is considered. Centre-

North and Italy’s figures are respectively €1,236 and €1,323 for the first variable and €937, 

€1,018 for the second one.  

Elaborating on Granello (2010), the average allocation per student in the Centre-North 

amounts to €600.50 against €675.80 of Mezzogiorno. Variations in the distribution of 

earnings occur, such as schools in Calabria receiving €834 per student, while the ones in 

Lombardia €519 (Figure 1). 

Indeed, it can be observed that in categories as funding per student, funding per population 

aged between 3 and 64 and funding per inhabitant Mezzogiorno receives more funds than the 

Centre-North. 

 
19 The PON (National Operational Program) covers the seven-year 2014-2020 period and it is intended to fund 

both interventions of a tangible nature, through the European Regional Development Fund (ERDF), and 

intangible actions, through the European Social Fund (ESF). It was previously adopted from 2007 to 2014 
20 Data show the expenditure on education for final consumption – i.e. expenditure for goods and services 

needed – that amount to 80% of the total expenditure on education 
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Figure 1 - School funding per student per funding entity in €  

 

Source: Author with Granello (2010) data 
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4. ANALYSIS AND RESULTS 

4.1. The two-sample t-test 

 

To answer the research question “Is money buying better results at PISA and INVALSI 

tests?” the text attempted to address the following issue: “Did Mezzogiorno narrow its score-

gap against Centre-North across PISA and INVALSI editions, given the higher education 

funding it enjoys?”. It does so assessing firstly, whether the differences between the means of 

Centre-North and Mezzogiorno are statistically different and secondly, checking whether 

Centre-North and Mezzogiorno improved their mean test score through the editions of the 

PISA and INVALSI tests with statistical significance. To answer the question, the two-sample 

t-test was the analytical tool used. 

 

The two-sample t-test has been applied to compare whether the average difference between 

two groups is really significant and to provide insights on how different the mean of one 

sample is from the mean of the other group. The test allows to determine the average 

difference between the two groups and whether this difference is statistically significant. The 

latter is a measure of how likely differences as large as the ones in the samples are, if the two 

populations from which the samples are drawn have the same means (Flom, 2018).  

For the two samples t-test is assumed that the both the groups are normally distributed, that 

the observations of the two groups are independent one another and homoscedasticity, hence 

that the population standard deviation is the same in both groups. 

In the tests conducted in this section, the null hypothesis supports that data are drawn from 

populations with the same mean while the alternative hypothesis sustains the difference of the 

means.  

The tests are run in Excel on the data presented in the previous section.  

 

To answer the first question, INVALSI mean test scores for Centre-North and Mezzogiorno of 

editions 2012 and 2018 are used while the ones of editions 2000 and 2015 are used in PISA. 

To answer the second question, the same data are used. However, while in the former set the 

two macro-regions are counterposed, in the second one the macro-regions most recent results 

are compared to their same scores in the first editions of the tests. 
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4.2. The first question: “Is the difference between the means of Centre-

North and Mezzogiorno statistically significant?” 

 

To answer the question with regards to the INVALSI test, the null hypothesis (𝐻 )0
1  is that 

there is no difference between the mean score of Centre-North and Mezzogiorno at the 2012 

INVALSI edition. The alternative hypothesis (𝐻 )1
1  is that there is difference between the 

mean scores. 

𝐻 :0
1  μCN 2012 = μMG 2012 

𝐻 :1
1  μCN 2012 ≠ μMG 2012 

 

Table 5 - Two-Sample t-Test: CN 2012 and MG 2012  

 

Source: Author with INVALSI data 

Table 5 shows the result of the test. With a p-value lower than 0.05, the null hypothesis (𝐻 )0
1  

is rejected, the difference between the means is statistically significant. At the first INVALSI 

edition considered, the Centre-North outperformed Mezzogiorno by 15.53 points. 

 

The same rationale is applied to compare the means of the two samples in the last INVALSI 

edition, the one of 2018. Hence, the null hypothesis (𝐻 )0
2  is that there is no difference 

between the mean score of Centre-North and Mezzogiorno at the 2018 INVALSI edition. The 

alternative hypothesis (𝐻 )1
2  is that there is difference between the mean scores. 

 

𝐻 :0
2  μCN 2018 = μMG 2018 

𝐻 :1
2  μCN 2018 ≠ μMG 2018 

t-Test: Two-Sample Assuming Equal Variances

CN 2012 MG 2012

Mean 205,951576 190,42576

Variance 47,9106767 31,9186528

Observations 13 8

Pooled Variance 42,0188784

Hypothesized Mean Difference 0

df 19

t Stat 5,33014765

P(T<=t) one-tail 1,9117E-05

t Critical one-tail 1,72913281

P(T<=t) two-tail 3,8234E-05

t Critical two-tail 2,09302405
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Table 6 - Two-Sample t-Test: CN 2018 and MG 2018 

 

Source: Author with INVALSI data 

According to the results of the test that can be observed in Table 6, with a p-value lower than 

0.05, the null hypothesis (𝐻 )0
2  is rejected, the difference between the means is statistically 

significant. Also at the last INVALSI edition considered, the Centre-North outperformed 

Mezzogiorno, and it did so by 16.17 points. 

 

To answer the question with regards to the PISA test, the null hypothesis (𝐻 )0
3  is that there is 

no difference between the mean score of Centre-North and Mezzogiorno at the 2000 PISA 

edition. The alternative hypothesis (𝐻 )1
3  is that there is difference between the mean scores. 

𝐻 :0
3  μCN 2000 = μMG 2000 

𝐻 :1
3  μCN 2018 ≠ μMG 2000 

Table 7 - Two-Sample t-Test: CN 2000 and MG 2000 

 

Source: Author with PISA data 

t-Test: Two-Sample Assuming Equal Variances

CN 2018 MG 2018

Mean 206,362516 190,197699

Variance 27,8453085 39,1797573

Observations 13 8

Pooled Variance 32,021158

Hypothesized Mean Difference 0

df 19

t Stat 6,35710391

P(T<=t) one-tail 2,1209E-06

t Critical one-tail 1,72913281

P(T<=t) two-tail 4,2419E-06

t Critical two-tail 2,09302405

t-Test: Two-Sample Assuming Equal Variances

CN 2000 MG 2000

Mean 511 456

Variance 417 242

Observations 3 2

Pooled Variance 358,666667

Hypothesized Mean Difference 0

df 3

t Stat 3,18132329

P(T<=t) one-tail 0,02502157

t Critical one-tail 2,35336343

P(T<=t) two-tail 0,05004313

t Critical two-tail 3,18244631
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Table 7 shows the result of the test run on PISA 2000 data. With a p-value lower than 0.05, 

the null hypothesis (𝐻 )0
3  is rejected, the difference between the means is statistically 

significant. The difference, in favor of the Centre-North is considerable, 55 points, at the first 

edition of the international assessment. 

 

The same rationale is applied to compare the means of the two samples in the last PISA 

edition, the one of 2015. Hence, the null hypothesis (𝐻 )0
4  is that there is no difference 

between the mean score of Centre-North and Mezzogiorno at the 2015 INVALSI edition. The 

alternative hypothesis (𝐻 )1
4  is that there is difference between the mean scores. 

𝐻 :0
4  μCN 2015 = μMG 2015 

𝐻 :1
4  μCN 2015 ≠ μMG 2015 

 

Table 8 - Two-Sample t-Test: CN 2015 and MG 2015  

 

Source: Author with PISA data 

As it can be observed in Table 8, that reports test results, with a p-value lower than 0.05, the 

null hypothesis (𝐻 )0
4  is rejected, the difference between the means is statistically significant 

also at the 2015 PISA edition. Mezzogiorno lags 46 points behind the Centre-North. 

 

 

 

 

CN 2015 MG 2015

Mean 502 456

Variance 183 50

Observations 3 2

Pooled Variance 138,666667

Hypothesized Mean Difference 0

df 3

t Stat 4,27919834

P(T<=t) one-tail 0,01172038

t Critical one-tail 2,35336343

P(T<=t) two-tail 0,02344076

t Critical two-tail 3,18244631
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4.3. The second question: “Did Centre-North and Mezzogiorno improve 

their mean test score through the editions of PISA and INVALSI tests 

with statistical significance?” 

 

To answer the question with regards to the INVALSI test, the null hypothesis (𝐻 )0
5  is that 

there is no difference between the mean score of Centre-North at the last edition, 2018 and the 

first one considered by the research, 2012. The alternative hypothesis (𝐻 )1
5  is that there is 

difference between the mean scores. 

𝐻 :0
5  μCN 2018 = μCN 2012 

𝐻 :1
5  μCN 2018 ≠ μCN 2012 

 

Table 9 - Two-Sample t-Test: CN 2018 and CN 2012  

 

Source: Author with INVALSI data 

Table 9 shows the result of the test. With a p-value higher than 0.05, the null hypothesis (𝐻 )0
5  

is accepted. The difference between the means is not statistically significant. Between the first 

and the last INVALSI test, the mean of the Centre-North did not vary with statistical 

significance. 

 

The same rationale is applied to compare the means of Mezzogiorno for the same INVALSI 

editions. Hence, the null hypothesis (𝐻 )0
6  is that there is no difference between the mean 

scores of 2018 and 2012 editions. The alternative hypothesis (𝐻 )1
6  is that there is difference 

between the mean scores. 

𝐻 :0
6  μMG 2018= μMG 2012 

𝐻 :1
6  μMG 2018 ≠ μMG 2012 

t-Test: Two-Sample Assuming Equal Variances

CN 2018 CN 2012

Mean 206,362516 205,951576

Variance 27,8453085 47,9106767

Observations 13 13

Pooled Variance 37,8779926

Hypothesized Mean Difference 0

df 24

t Stat 0,17023229

P(T<=t) one-tail 0,43312718

t Critical one-tail 1,71088208

P(T<=t) two-tail 0,86625436

t Critical two-tail 2,06389856
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Table 10 - Two-Sample t-Test: MG 2018 and MG 2012 

 

Source: Author with INVALSI data 

According to the results of Table 10, with a p-value higher than 0.05, the null hypothesis (𝐻 )0
6  

is accepted. The difference between the means is not statistically significant. As it was the 

case of Centre-North, between the first and the last INVALSI test, the mean of the 

Mezzogiorno did not vary with statistical significance. 

 

To answer the question with regards to the PISA test, the null hypothesis (𝐻 )0
7  is that there is 

no difference between the mean score of Centre-North at the last edition, 2015 and the first 

one lead by OECD, 2000. The alternative hypothesis (𝐻 )1
7  is that there is difference between 

the mean scores. 

𝐻 :0
7  μCN 2015 = μCN 2000 

𝐻 :1
7  μCN 2015 ≠ μCN 2000 

Table 11 - Two-Sample t-Test: CN 2015 and CN 2000 

 

Source: Author with PISA data 

t-Test: Two-Sample Assuming Equal Variances

MG 2018 MG 2012

Mean 190,197699 190,42576

Variance 39,1797573 31,9186528

Observations 8 8

Pooled Variance 35,549205

Hypothesized Mean Difference 0

df 14

t Stat -0,07650074

P(T<=t) one-tail 0,47005162

t Critical one-tail 1,76131014

P(T<=t) two-tail 0,94010323

t Critical two-tail 2,14478669

t-Test: Two-Sample Assuming Equal Variances

CN 2015 CN 2000

Mean 502 511

Variance 183 417

Observations 3 3

Pooled Variance 300

Hypothesized Mean Difference 0

df 4

t Stat -0,6363961

P(T<=t) one-tail 0,27955625

t Critical one-tail 2,13184679

P(T<=t) two-tail 0,55911251

t Critical two-tail 2,77644511



 

 

35 

 

 

Even in PISA, the scenario is similar to the two previous tests, as Table 11 shows. Given a p-

value higher than 0.05, the null hypothesis is accepted. The difference between the PISA 

means scores of the 2000 and 2015 is not statistically significant. Centre-North did not 

improve its score. However, it has to be noted here that the study is constrained by the little 

number of observation (3) on which it was possible to conduct the test. 

 

The same rationale is applied to compare the means of Mezzogiorno for the same PISA 

editions. Hence, the null hypothesis (𝐻 )0
8  is that there is no difference between the mean 

scores of 2015 and 2000 editions. The alternative hypothesis (𝐻 )1
8  is that there is difference 

between the mean scores 

𝐻 :0
8  μMG 2015= μMG 2000 

𝐻 :1
8  μMG 2015 ≠ μMG 2000 

 
Table 12 - Two-Sample t-Test: MG 2015 and MG 2000  

 

Source: Author with PISA data 

Eventually, Table 12 reveals the results for the same previous test in Mezzogiorno. As it 

happened in INVALSI for the same macro-region, given a p-value higher than 0.05, the null 

hypothesis is accepted. The difference between the PISA means scores of the 2000 and 2015 

is not statistically significant. Mezzogiorno did not improve its score. However, it has to be 

noted also here that the study is constrained by the little number of observation (2) on which it 

was possible to conduct the test. 

 

 

t-Test: Two-Sample Assuming Equal Variances

MG 2015 MG 2000

Mean 456 456

Variance 50 242

Observations 2 2

Pooled Variance 146

Hypothesized Mean Difference 0

df 2

t Stat 0

P(T<=t) one-tail 0,5

t Critical one-tail 2,91998558

P(T<=t) two-tail 1

t Critical two-tail 4,30265273
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4.4. Results 

 

In Tables 5 to 8 it can be observed that at the INVALSI and the PISA tests, on the same 

editions, the difference between the means of the two macro-regions are statistically 

significant with p-value less than 0.05. The null hypothesis that there is no difference between 

means can be rejected. A summary of these tests can be found in Table 14. 

 

Tests of Figures from 9 to 12 instead show that between the first and last PISA and INVALSI 

editions none of the macro-regions significantly improved its score with p-value higher than 

0.05. The null hypothesis that there is no difference between means can be accepted. A 

summary of these tests can be found in Table 15. 

 

To answer the question: “Did Mezzogiorno narrow its score-gap against Centre-North across 

PISA and INVALSI editions, given the higher education funding it enjoys?” all the conducted 

tests are considered.  

 

As it can be observed in Table 13, inside the INVALSI framework, the differences are 15.53 

points in 2012 and 16.17 points in 2018 in favor of Centre-North. While in PISA they are 55 

points in 2000 and 46 in 2015. Both differences are statistically significant. The same method 

of testing for significance of the difference of the means has been applied to the remaining 

editions of both INVALSI and PISA. All of them resulted significant (Appendix D).  

A summary of the significant differences can be found in Table 13, while Appendix C 

provides a visualization of the trends of both the tests for each macro-region.  

In INVALSI there is little variability of the difference between the two macro-regions. It 

averages 16.58 points, the 8.29% of the national average.  

Results suggest that no convergence of Mezzogiorno has happened or is happening. 

 

Also in PISA differences are severe. They average 51 PISA-points. The OECD equated 40 

PISA points to one year of additional schooling in a study based on an investigation on how 

PISA scores vary among pupils in different school year groups (OECD, 2010).  

Examining Table 13 we can observe two distinct intervals. One going from 2000 to 2006 

where the difference increased by five points and another one, from 2009 to 2015 where it 

increased by seven points, both in favor the Centre-North. However, a drastic 21 points 
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decrease happened in 2009. In that edition, the mean score for Centre-North improved by 7 

points. The one of Mezzogiorno improved by 28 points, given the 25 points increase of South 

and 31 of South and Islands. The event was a one-off and it did not have any precedents, nor 

repetition. Further, according to INVALSI (2011), the event was a consequence of a 

worsening of results across the country in the previous edition (2006) and that the recovery 

had been easier for a Mezzogiorno already lagging far behind the OECD average. For this 

reason, it is advisable to look at the difference between the means in PISA tests in two distinct 

periods: 2000 to 2006 and 2009 to 2015. With this outlook, Mezzogiorno did not see any 

convergence towards the Centre-North, on the contrary, the difference increased in both the 

periods. 

 

Table 13 - Difference of mean scores across INVALSI and PISA editions 

INVALSI tests 2018 2017 2016 2015 2014 2013 2012 

(CN-MG) mean score 16.17 14.57 15.58 15.86 20.71 17.62 15.53 

                

PISA tests 2015 2012 2009 2006 2003 2000   

(CN-MG) mean score 46 40 39 60 66 55   

Source: Author with INVALSI and PISA data 

Table 14 - Summary of t-Tests run on INVALSI data 

  CN 2012 MG 2012   CN 2018 MG 2018 

Mean 205.95 190.42   206.36 190.19 

P(T<=t) one-tail 1.9117E-05     2.1209E-06   

            

  CN 2018 CN 2012   MG 2018 MG 2012 

Mean 206.36 205.95   190.19 190.42 

P(T<=t) one-tail 0.43312718     0.47005162   

Source: Author with INVALSI data 
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Table 15 – Summary of t-Tests run on PISA data 

  CN 2000 MG 2000   CN 2015 MG 2015 

Mean 511 456   502 456 

P(T<=t) one-tail 0.02502157     0.01172038   

            

  CN 2015 CN 2000   MG 2015 MG 2000 

Mean 502 511   456 456 

P(T<=t) one-tail 0.27955625     0.5   

Source: Author with PISA data 
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5. CENTRE-NORTH AND MEZZOGIORNO ON THE GLOBAL 

SCENE 

5.1. The relationship between PISA results, public expenditure on 

education and GDP per capita 

 

At least three papers examine the relationship between PISA results, public expenditure on 

education and GDP per capita.  

Vegas and Coffin (2015) relate PISA average Maths results from 2006 to 2012 to the annual 

public expenditure per student in secondary education, finding positive correlation between 

the two up to US$8,000 (2010 USD PPP).  

OECD (2015) report examines the association between cumulative public expenditure, per 

student, from the age of 6 to 15 to the 2015 Science results at PISA tests and concludes that a 

positive correlation between the variables ends at a US$50,000 threshold (2013 USD PPP).  

The previous study, presented in 2015 and based on 2013 public expenditure data on 

education, updates OECD (2012) that relates PISA 2009 reading scores firstly to GDP per 

capita and secondly to cumulative public expenditure on education in 2007. The study 

concludes that the positive relation ends over the US$20,000 GDP (2007 USD PPP) per 

capita threshold, and the US$35,000 (2007 USD PPP) cumulative expenditure. 

 

The objective of this section is to visualize how Centre-North and Mezzogiorno perform in 

frameworks that study the relationship between PISA results, public expenditure on education 

and GDP per capita so as to provide the reader with a better understanding of the divergence 

by comparing the Italian macro-regions against other OECD countries. The rationale behind 

the outlying of the four models is analyzed so as to understand the data authors used, how 

they were modeled and implemented in their frameworks.  

The basic assumption here is that the expenditure on education in the three areas (Centre-

North, Mezzogiorno and Italy) is the same. This assumption is necessary, despite it was 

shown that actually Mezzogiorno receives more funds (Granello, 2010), because specific data 

about the regional cumulative expenditure per student in a given year are not available. 

Hence, drawing a perpendicular line to the x-axes intercepting Centre-North, Italy and 

Mezzogiorno will overestimate Mezzogiorno performance as it is plot on the graph in 

correspondence to a level of expenditure that it is actual lower than its real value. For the 

same reason the Centre-North one is underestimated.  
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PISA data of the Italian macro-regions in this chapter had been weighted by the respective 

region student-population. That was not the case in the other chapters but it was needed now 

as, weighted for its student population, the one computed by ISTAT (2014) database, the 

Centre-North accounts for 61.93% of the Italian average, against the 38.07% of Mezzogiorno. 

The weighted average allows a better visualization of differences on the graphs. 

 

5.1.1. “When Education Expenditure Matters: An Empirical Analysis of Recent 

International Data” (Vegas & Coffin, 2015) 

 

Vegas and Coffin (2015) aim at answering the question “Do education systems with different 

levels of education spending present different student achievement levels? And if so, at what 

amount of education spending does the relationship between increased expenditure and 

student achievement differ?”. The data that authors eventually plot on a scattergram are the 

mean Maths score of 2006, 2009 and 2012 PISA editions and the annual expenditure on 

secondary education, per student, in 2010 (UNESCO, 2011). The study reveals that in 

systems that spend less than US$8,000 (2010 USD PPP) per student annually, the association 

between expenditure and better PISA results is positive. Moreover, estimates suggest that in 

countries below that threshold, the average student achievement increases by 14 points for 

every additional US$1,000 spent. One of the reasons mentioned by the authors for the lack of 

a statistically significant association is the diminishing returns on expenditure on education 

after a certain coverage of services is attained. 

 

The data authors used and plotted on the y-axis for their analysis is the mean Maths score of 

2006, 2009 and 2012 PISA editions.  

The explanatory variable is the annual expenditure on secondary education, per student, in 

2010 as reported by UNESCO (2011). 

From the same data source, the Italian value of expenditure is US$8,585. With regards to the 

PISA average, Italy scores 476.67 points, the Centre-North 496.36 and Mezzogiorno 448.29.  

The two Italian macro-regions contextualization on the global scene can be observed in Figure 

2. 
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Figure 2 - Relationship between expenditure on education and PISA scores  

 

Source: Author with Vegas and Coffin (2015) data 

 

5.1.2. “PISA 2015 Results: Policies and Practices for Successful Schools” (OECD, 

2015) 

  

OECD (2015) asserts that once an adequate level of resources is reached, additional resources 

do not necessarily imply better results. Authors plot each country 2015 Science score against 

the cumulative expenditure on education for each student from the age 6 to 15. The report 

differs between high-income countries, the ones with per capita GDP above US$20,000, that 

on average spend US$87,261 and low-income countries, the ones placed below the 

aforementioned cutoff point, spending roughly US$28,071. On average, the difference 

between the two groups is of 81 score points in favor of the high-income countries. The study 

concludes that only in countries with a cumulative expenditure below the US$50,000 

threshold, higher expenditure is significantly associated with higher PISA science scores. 

Within this group, systems whose expenditure is US$10,000 higher than another score on 

average 26 points better in the Science assessment. For example, Chile spends nearly 

US$8,000 more than Turkey and scores 22 points higher than the latter. It appears instead, 
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that for the high-income countries, factors besides expenditure are better predictors of 

learning outcomes.  

 

From the same expenditure data-source, Italy cumulative expenditure amounts at US$86,701. 

With regards to the PISA average, Italy scores 481 points, the Centre-North 500.94 and 

Mezzogiorno 447.29. How the two italian macro-regions perform is shown in Figure 3. 

 

Figure 3 - Relationship between expenditure on education and PISA scores  

 

Source: Author with OECD (2015) data 

 

5.1.3. “PISA in focus” (OECD, 2012) 

 

Eventually, according to the third study, the OECD report (2012), above the US$20,000 

threshold in per capita GDP21, national wealth is no more a predictor of a country’s mean 

performance in PISA. Similarly, the amount these high-income economies spend 

 
21 The correlation coefficient between expenditure on education and per capita GDP is equal to 0.91 according to 

the same source 
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cumulatively on education (from when the students are aged 6 to 15), over the US$35,000 

threshold is unrelated to PISA scores.  

 

In the framework that relates scores to GDP per capita, Italian data have been retrieved from 

ISTAT (2014) dataset, computed as market prices per capita, and come already grouped as 

Centre-North and Mezzogiorno. Hence, Italy GDP per capita is US$31,01622, Centre-North 

US$36,295 and Mezzogiorno US$21,052. Concerning expenses, according to OECD (2010), 

Italian ones are US$77,310 for year 2007. With regards to the PISA average, Italy scores 486 

points, the Centre-North 501.90 and Mezzogiorno 462.86.  

As noted on section 5.1, this study was published 3 years earlier than the other OECD (2015), 

and the data-source is 6 years older. The two italian macro-regions contextualization in the 

two frameworks of the study can be observed in Figures 4 and 5. 

Figure 4 - Relationship between expenditure on education and PISA scores  

 

Source: Author with OECD (2012) data 

 

 
22 As results came in Euro, they have been converted to the May 31st, 2010 at the exchange rate of US$1.19 per 
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Figure 5 - Relationship between GDP per capita and PISA scores  

 

 Source: Author with OECD (2012) data 

 

5.2. Results 

 

In the precedent Figures 2 to 5 we can observe Centre-North and Mezzogiorno results in the 

context of wider studies. 

The contextualization understanding was expression of the same evidence: Mezzogiorno, is 

located over the lines that ensure a positive correlation between expenditure and test scores. 

Further, given its level of funding it is the second-worst performer of the OECD measured 

countries, preceded only by Qatar (see Figure 2). 

Indeed, Mezzogiorno is over all the lines that would justify more investments so as to improve 

its PISA scores. Moreover, given its level of investments, it performs way worse than other 

countries spending the same, with a considerable margin in terms of PISA points against the 

closer counterpart. Mezzogiorno performs as Greece, Kazakhstan, Bulgaria and Turkey, that 

spend half or less than half in education. 
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On the other side, the Centre-North emerges from the contextualization as one of the best 

performers given its level of expenditure. Indeed, it performs as Austria, Denmark, better than 

the UK, Switzerland and the US, many of them spending way more on education.  

What can be concluded by this experiment is that presumably, it will not be more money that 

will help Mezzogiorno converging, given its positioning over the thresholds of positive 

correlations. Also, compared to countries spending similar amounts, Mezzogiorno constantly 

performs worse than them. It may be assumed than rather than how much, is how money is 

spent, hence, in the effectiveness of spending, is where Mezzogiorno needs to act so as to 

improve its scores.   
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6. CONCLUSIONS 

 

This text argued that despite higher public expenditure on education in Mezzogiorno with 

respect to the Centre-North, it did not narrow the long-standing gap it holds against the latter. 

 

The motivation for the investigated topic arose with the much-echoed words of the former 

Italian Minister of Education, Marco Bussetti that, in a small town in the province of Naples, 

when asked whether Mezzogiorno should have received more funds so as to reduce its gap 

against the Centre-North, answered that actually the Southern needed: “Effort, work, sacrifice. 

Effort, work, sacrifice.”. From that statement, the study explored the existing literature on the 

topic, aiming to answering the question “Does more money buy better results at PISA and 

INVALSI tests?”.  

While the PISA test allows to compare the two Italian macro-regions (Centre-North and 

Mezzogiorno) against their OECD counterparts, INVALSI allows to do a more detailed in-

country analysis.  

The difference between the two Italian macro-regions is significant in all the PISA editions, 

from 2000 to 2015. Mezzogiorno gap has always been 39 points or higher in all the PISA 

editions and the OECD equated 40 PISA points to one year of additional schooling (OECD, 

2010). The same gap arises in the national INVALSI tests where in the last decade, 

Mezzogiorno did not narrow the gap.  

 

Additionally, the study shows the data-collecting method and goes deeper in Italian 

expenditure in education figures. It emerges that in categories as funding per student, funding 

per population aged between 3 and 64 and funding per inhabitant Mezzogiorno is recipient of 

more funds as compared to the Centre-North. 

 

Then, a two-sample t test for difference in means is conducted so as to test statistical 

significance of the difference of mean test scores between the macro-regions and whether they 

have improved their performance over time. It results that at the INVALSI tests, the 

differences are of 15.53 points in 2012 and 16.17 points in 2018 in favor of Centre-North. 

While in PISA they are of 55 points in 2000 and 46 in 2015, though with some important 

remarks that suggest considering as a outlier the improve of 21 points of Mezzogiorno in the 

2009 edition. Until 2009 and following 2009, Mezzogiorno was placed in a divergence trend. 
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However, both the differences are statistically significant. Results suggest that no 

convergence of Mezzogiorno has happened or is happening. 

 

The contextualization experiment showed that Mezzogiorno, is located over the lines that 

point to a positive correlation between expenditure and test scores. Further, given its level of 

funding is the worst performer of the OECD measured countries, controlling for the same 

level of expenditure. 

 

Eventually, the first major finding of the text is that the t-test showed that neither the Centre-

North nor Mezzogiorno improved their scores in the last test edition of both PISA and 

INVALSI against the first edition. The second, and most important finding, is that in the 

difference between the mean score of the two macro-regions was statistically significant in the 

first edition of both the tests and it persisted in the last one, also with statistical significance. 

Evidence shows that in the same country the difference in education achievements is 

consistent and that results did not converge, despite additional funding of Southern schools in 

the last 18 years of PISA tests and 7 INVALSI tests. In the light of the literature review, and 

the contextualization experiment, the answer that can be provided to the research question is 

that money did not help in improving tests results in Mezzogiorno. An implication of this, not 

studied in this report, is the possibility that how money is spent may be more important than 

how much is spent. The aforementioned conclusion may echo the words of the former 

Minister of Education.  

      

The findings from this study make several contributions to current literature. Firstly, at the 

time of writing and to the best of my knowledge, no other study has focused on a longitudinal 

approach to the mean scores of the two Italian macro-regions at both the INVALSI and PISA 

tests. The literature in that sense is focused on specific PISA and INVALSI editions, with the 

aim of detecting the variables that contribute more on the final scores. 

However, the present study comes with some limitations. The specific scaling method of 

INVALSI and PISA and the lack of an accessible database with the performance of each 

student drastically reduced the number of observations on which to conduct the analysis, that 

was limited to the use of regional mean scores. Lack of appropriate data renders a time series 

analysis impossible. 
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That hindered attempt of conducing a time-series analysis. Also data on the expenditure on 

education are not easily accessible, hence this study relied on investigation of previous 

authors. 

 

Given the importance PISA and INVALSI have on international and Italian agendas, the tests 

that are expected to take place in the years to come, every new edition will help in observing 

the trend. Learning assessments are fundamental when observing the human capital of a 

country as it is assumed to be a good proxy of the latter. Mezzogiorno desperately needs to 

improve its stock of human capital, and improve its potential, in the country of variances. 

 

As the thesis suggests that how money is spent is more important than how much, further 

studies in this direction may enrich the existing literature by focusing on the effectiveness in 

the use of resources. 
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APPENDICES 
 

Appendix A – The reaction of Italian newspapers  

 

Figure 6 – The words of the Minister on “Il Sole 24 Ore” 

 

Source: Il Sole 24 ore 

 

Figure 7 – The words of the Minister on “Il Corriere della Sera” 

 

Source: Corriere della Sera 
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Figure 8 – The words of the Minister on “La Repubblica” 

 

Source: La Repubblica 
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Appendix B – PISA and INVALSI tests in Italy 

 

PISA23 is a worldwide study by the OECD in member and non-member nations to assess 

educational systems by measuring 15-year-old school pupils’ scholastic performance on 

mathematics, science and reading (OECD, 2015). The test, started in 1997, occurs every three 

years. PISA tests and similar assessment of educational attainment are taken into account at 

both national and international level in the process of education policy-making. Indeed, PISA 

is being integrated into national policies and practices on assessment, evaluation, curriculum 

standards and performance targets (Breakspear, 2012). PISA framework and best-practice 

models had been adopted by many countries that developed their PISA-like tests to assess 

more frequently and with higher granularity their students, while PISA data are also used as 

international benchmark for comparing national results. As students are not assessed across all 

the three areas, the PISA test is a two-hour handwritten test made of both multiple-choice and 

fuller answers. Following the cognitive test, each student fills a questionnaire on their 

background that includes learning habits and the environment where he or she grew up. As 

students work on different booklets, raw scores are scaled to allow meaningful comparisons. 

The scale is structured so as in the first round of PISA test the OECD average in each of the 

three domain is 500 and the standard deviation is 100. Subsequent PISA cycles are linked to 

the previous through IRT scale linking methods (OECD, 2015). 

 

INVALSI tests are yearly, written, tests. The goal is to assess in different moments of the 

schooling cycle, the acquired knowledge in Italian, Mathematics and English. Students are 

assessed in 2nd and 5th grade of elementary education, 3rd level of lower secondary education 

and second and last level of upper secondary education. Apart of the test in the primary 

education level that are paper-based, the others are computer-based and sent to the 

headquarter of INVALSI, the National Institute of Assessment of the System of Education 

and Training, audited by MIUR (INVALSI, 2019). 

 

What emerges from both the test is a large territorial difference between the North and South 

of Italy and also high heterogeneity within each area. In the primary education level, the 

geographical differences are small and not statistically significant. However, from the last 

year of lower secondary school (kids aged 13), results of the Northern regions and the 

 
23 Programme for International Student Assessment 
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Southern ones start to diverge, peaking in the higher grades of the secondary education. In 

that level, the North scores are higher than Italian and OECD average. The Center scores are 

in-line with Italian average but lower than OECD one. The South and Islands scores are lower 

than both Italian and OECD average (INVALSI, 2018). 

 

Montanaro and Sestito (2014) work consists of a comparative analysis of PISA tests and 

INVALSI tests. Their objective is to verify whether it is possible to have an integrated 

understanding by reading the results of the two tests. The comparison is made on the datasets 

of PISA 2012 and INVALSI 2011/2012 that occurred the same year. 

The authors say that while PISA tests occur every three years, 15-year-old students are 

assessed indipendently of the class attended, in INVALSI, 10th grade students are annually 

assessed. In PISA 2012 the 76,6% of students attended the 10th grade.  

Concerning the content of the test, in PISA, the framework of reference considered when 

drafting the tests is based on competencies untied from national curricula, that in Italy are 

connected to the National indications and Guidelines. While PISA tests focus on three 

disciplines: Reading, Maths and Science, the INVALSI tests are only about the first two and 

include also English.  

Considering Italian INVALSI test and PISA Reading test, the difference is that former, apart 

from a reading and understanding part, also tests grammatical competencies (orthography, 

morphology, lexicon, semantic). In the comprehension part, it also tests the ability of 

understanding the textual cohesion and coherency.  

With respect to the design of the test, PISA objective is to deepen the understanding of a 

country educational system while INVALSI aims to provide feedbacks to each individual 

school that submitted the test as well. It follows that PISA is sample-based while INVALSI 

has a census-nature.  

Regarding the booklet of questions, while in INVALSI it is the same among all the students, 

in PISA each booklet is generated by picking an equal number of questions in different 

difficulty levels for each booklet. The result will be having different booklets with the same 

level of difficulty.  

Eventually, differences are present in the way tests are corrected. While in PISA there are 

paid correctors, in INVALSI, external correctors arise only for a subset of sample-classes.  

Cheating phenomenon or inflated scores are more common in INVALSI. 

By comparing the common population of the two tests, Montanaro and Sestito (2014) find out 

that in PISA the variance coefficient of the average (18%) is lower than RN INVALSI (28% 
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in Italian and 37% in Maths). 

The text concludes that both the sources provide a similar outlook of performance among 

students connected with the different familiar background and the territorial pattern. Also the 

multivariate analysis that authors conduct give back a coherent outlook. They affirm that one 

can be a valid proxy for the other. 

 

Other acknowledged International Large-Scale Assessments are TIMSS24, firstly run in 1995, 

although it was a successor of international studies going back to the 1960s, and it takes place 

every four years by 10- and 14-year-old students. PIRLS25 was started in 2001. This is 

repeated every five years and it focuses on 10-year-old abilities in reading. Both the tests are 

conducted by IEA26.  

 

 

  

 
24 Trends in International Mathematics and Science Study 

25 Progress in International Reading Literacy Study 

26 International Association for the Evaluation of Educational Achievement 
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Appendix C – INVALSI and PISA scores trends 

 

Figure 9 – Trend of INVALSI results 

 

Source: Author with INVALSI data 

Figure 10 – Trend of PISA results  

 

Source: Author with PISA data 

  

2018 2017 2016 2015 2014 2013 2012

CENTRE-NORTH 206.36 205.45 205.48 206.44 209.61 207.68 205.95

MEZZOGIORNO 190.19 190.88 189.90 190.58 188.90 190.06 190.43

ITALY 200.00 200.00 200.00 200.00 200.00 200.00 200.00

185.00

190.00

195.00

200.00

205.00

210.00

215.00

INVALSI tests

CENTRE-NORTH MEZZOGIORNO

2015 2012 2009 2006 2003 2000

CENTRE-NORTH 502 504 501 494 505 511

MEZZOGIORNO 456 464 462 434 440 456

ITALY 485 490 486 469 476 487

400

420

440

460

480

500

520

PISA tests

CENTRE-NORTH MEZZOGIORNO ITALY
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Appendix D – T-tests for the difference of means 

 

Table 16 – T-tests on INVALSI scores 

 

 

 

  

 

Source: Author with INVALSI data 

 

 

CN 2013 MG 2013 CN 2014 MG 2014

Mean 207,6808998 190,063268 Mean 209,605326 188,8956243

Variance 36,14905939 20,29971289 Variance 54,0313016 20,88076516

Observations 13 8 Observations 13 8

Pooled Variance 30,30982647 Pooled Variance 41,8179461

Hypothesized Mean Difference 0 Hypothesized Mean Difference0

df 19 df 19

t Stat 7,121358144 t Stat 7,12688117

P(T<=t) one-tail 4,50914E-07 P(T<=t) one-tail 4,4602E-07

t Critical one-tail 1,729132812 t Critical one-tail 1,72913281

P(T<=t) two-tail 9,01827E-07 P(T<=t) two-tail 8,9205E-07

t Critical two-tail 2,093024054 t Critical two-tail 2,09302405

CN 2015 MG 2015 CN 2016 MG 2016

Mean 206,440808 190,5801965 Mean 205,475419 189,8995145

Variance 53,7792939 10,76245972 Variance 43,2450122 16,35432392

Observations 13 8 Observations 13 8

Pooled Variance 37,9309866 Pooled Variance 33,3379165

Hypothesized Mean Difference0 Hypothesized Mean Difference0

df 19 df 19

t Stat 5,73099292 t Stat 6,00331411

P(T<=t) one-tail 7,9826E-06 P(T<=t) one-tail 4,4581E-06

t Critical one-tail 1,72913281 t Critical one-tail 1,72913281

P(T<=t) two-tail 1,5965E-05 P(T<=t) two-tail 8,9163E-06

t Critical two-tail 2,09302405 t Critical two-tail 2,09302405

CN 2017 MG 2017

Mean 205,4518435 190,879803

Variance 21,37354744 73,5948904

Observations 13 8

Pooled Variance 40,61298959

Hypothesized Mean Difference 0

df 19

t Stat 5,088560308

P(T<=t) one-tail 3,26294E-05

t Critical one-tail 1,729132812

P(T<=t) two-tail 6,52588E-05

t Critical two-tail 2,093024054
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Table 17 – T-tests on PISA scores 

 

 

 

Source: Author with PISA data 

  

CN 2003 MG 2003 CN 2006 MG 2006

Mean 505,3333333 439,5 Mean 494 434

Variance 296,3333333 60,5 Variance 144 162

Observations 3 2 Observations 3 2

Pooled Variance 217,7222222 Pooled Variance 150

Hypothesized Mean Difference 0 Hypothesized Mean Difference0

df 3 df 3

t Stat 4,887481079 t Stat 5,36656315

P(T<=t) one-tail 0,008190696 P(T<=t) one-tail 0,00633234

t Critical one-tail 2,353363435 t Critical one-tail 2,35336343

P(T<=t) two-tail 0,016381393 P(T<=t) two-tail 0,01266467

t Critical two-tail 3,182446305 t Critical two-tail 3,18244631

CN 2009 MG 2009 CN 2012 MG 2012

Mean 501 462 Mean 503,666667 464

Variance 139 72 Variance 236,333333 242

Observations 3 2 Observations 3 2

Pooled Variance 116,666667 Pooled Variance 238,222222

Hypothesized Mean Difference0 Hypothesized Mean Difference0

df 3 df 3

t Stat 3,95532191 t Stat 2,81530333

P(T<=t) one-tail 0,01442145 P(T<=t) one-tail 0,03349902

t Critical one-tail 2,35336343 t Critical one-tail 2,35336343

P(T<=t) two-tail 0,0288429 P(T<=t) two-tail 0,06699804

t Critical two-tail 3,18244631 t Critical two-tail 3,18244631
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