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Abstract

This study employs detailed micro-data to uncover the factors influencing secondary
school choice and performance and, ultimately, dropout risks within a multidimen-
sional framework. The findings reveal that young people’s choice of a comprehensive
secondary school, characterised by a higher dropout rate, is highly influenced by
future expectations and family background. Further, teachers’ role, learning methods
and technology positively drive performance. Perceived cognitive skills only affect
students’ performance given their choice. Besides, an ANOVA analysis assesses that
the interaction between cognitive and non-cognitive skills impacts performance. Peer
study is pivotal for success in individuals with perceived cognitive difficulties.
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1 Introduction

The school dropout rate is a key issue for a country’s economic and social devel-
opment, which can undermine the potential growth of human capital as a primary
production factor (OECD 2017). As Sauer and Zagler (2012; 2014) pointed out, edu-
cation obtained through the formal schooling cycle plays a fundamental role not only
for income generation but also for equality in opportunities and economic develop-
ment at the macro level. As Freeman and Simonsen (2015, pp. 205-206) emphasised:
“...young adults, who did not complete high school, are more likely to be unemployed,
to be welfare recipients, and when employed, to make less money on average than
their peers who did complete high school. High school dropout is also more likely
to suffer from depression or other mental health issues, join gangs or be involved in
other criminal activities, and serve time in jail”.

The strategy ‘Europe 2030’ identifies some critical actions that the European Union
(EU) governments should pursue to boost growth and employment, especially for
young people. Education and lifelong learning are amongst these essential goals. The
objective is to reduce the number of early school dropouts below 10%. While 17 of 28
countries ranked below the threshold of 10%, Spain (17.9%), Malta (17.5%), Romania
(16.4%) and Italy (14.5%) remain well above the EU target. In the EU, the quota of
early dropouts from education and training ranged from 3.3% in Croatia to 17.9% in
Spain (Eurostat 2019).

An early school dropout amongst young people aged 18—24, who has not attained a
secondary school qualification, is likely to drive job market inactivity and, potentially,
diminished individual well-being and social unrest. In this respect, the EU agenda pro-
motes more inclusive and equitable access to education, a stronger focus on addressing
the learning crisis and teacher deficit and more support in education and training in
emergencies and protracted crises (European Commission 2020). As far as Italy is
concerned, in July 2020, the unemployment rate amongst Italian young people (aged
15-24) was 31.1% (ISTAT 2020) against 15% in the EU (Eurostat 2020). The quota
of Not in Education, Employment or Training (NEET) in Italy was 27.8% against an
average of 16.5% in the EU. These statistics reflect adverse socio-economic conditions
for young Italians related not only to macroeconomic shocks but also, especially, to
structural factors, such as unsatisfactory education and training systems; labour market
barriers and segmentation; limited public employment services that are able to engage
young people and, especially, the most exposed segments of the labour force (Euro-
pean Commission 2016). The COVID-19 pandemic is likely to augment challenges
further for this most vulnerable cluster of the population (Schleicher 2020).

The EU national statistics provide aggregated data at a regional level on a range of
domains and indicators for various socio-demographic clusters as follows: educational
expenditure, formal education, lifelong learning, spending to students’ cognitive skills,
and, therefore, to the effects on the labour market, levels of competence and cultural
participation. However, aggregate data fail to reveal the core factors that are likely
to influence school dropout rates and students’ achievement. The causes underlying
this phenomenon are varied and involve both internal and external factors. Previous
studies tend to focus on macro issues (Di Giacomo and Pennisi 2015) or separate topics
such as students’ motivations and expectations (Alivernini and Lucidi 2011), different
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cognitive skills (Hanushek and Woessmann 2008), teachers’ role (Jackson et al. 2014;
Van Uden et al. 2014) and students’ socio-economic background (Thomson 2018).

Previous research focused on “non-cognitive skills” and students’ performance.
Non-cognitive skills refer to emotional (e.g. empathy, managing emotions and stress)
and socio-relational area (e.g. interpersonal skills, self-awareness, good communi-
cation; see WHO 1999; Bussu et al. 2018). Non-cognitive skills are more relevant
predictors of observed individual differences in life outcomes than innate intellectual
ability (Almlund et al. 2011; Lindqvist and Vestman 2011). Recent studies show the
relationship between non-cognitive and cognitive skills and students’ performance
(Mendez, 2015). Vittadini et al. (2021) provide a comprehensive analysis of the
role of cognitive and non-cognitive skills on efficiency of twenty-five schools in the
Autonomous Province of Trento (Italy).

Yet, the literature has neglected young people’s opinions, feelings and perceptions
about their secondary school attitudes and choice (Pastore 2019; Ripamonti and Bar-
beris 2018). Dropout is the quota of people aged between 18 and 24 who have left their
education without attaining a lower secondary school education and are not engaged
in education and training (European Commission 2016).

This paper investigates and explores the root causes that influence young peo-
ple’s choice of secondary school and, indirectly, possible risk factors that may lead
to early school dropout. This study adopts a multidimensional approach, where sev-
eral dimensions or factors that influence school performance are considered, such as
socio-demographic indicators, economic motivations, personal commitment, teach-
ers’ role, learning methods, role of technology, non-cognitive skills and perceived
cognitive skills. Hence, this expanded methodological framework can provide a more
comprehensive perspective in this regard.

For this study, a survey was conducted in one of the peripheral European regions,
Sardinia (Italy). Based on a Heckman empirical approach (1979), given the choice
of a comprehensive secondary school in the first stage, characterised by a relatively
high dropout rate, the empirical analysis explores the factors that influence higher
schooling achievement in the second stage. Based on insightful and informative data,
this quantitative analysis provides directions for evaluating the already-adopted poli-
cies that seek to promote school attendance and, ultimately, increase human capital’s
quality, wealth and well-being.

2 Literature Review

There is a growing consensus in the literature that perceived cognitive and non-
cognitive skills such as conscientiousness, grit and emotional stability are essential
determinants of education and employment (Almlund et al. 201 1; Zamarro et al. 2018).
However, research on the relationship between high school choice and student per-
formance in secondary school amongst young people (aged 14-24) is still limited.
Previous literature analysed dropout rates and school achievement highlights spe-
cific dimensional factors (Cunha et al. 2006; Ripamonti and Barberis 2018). The
present paper integrates several dimensions, such as socio-demographic background,
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motivations, teachers’ role, learning methods, technology, perceived cognitive and
non-cognitive skills.

Amongst others, Robert (2010) analysed the relationships between social origin,
school choice and student performance in 23 OECD countries by employing the PISA
2006 survey. The study showed that high-status families prefer more selective schools,
as such schools have better student performance. Another relevant dimension com-
prised students’ and family’s expectations and life satisfaction (Sattin-Bajaj 2015).
In this respect, Oyserman (2013) and Kim et al. (2013) showed that parental expec-
tations and student’s self-perception are critical factors in student achievement and
school performance. School choice decisions are strongly related to class, ethnicity
and family background (Fjellman 2019; Raitano and Vona 2015).

Several studies assessed the impact of cognitive skills such as reading performance
(Retelsdor et al. 2011) and listening and writing (Cheong et al. 2018; Sawaki et al.
2013) on student motivation. Cheong et al. (2018) found that cognitive reading skills
contribute to performance more than cognitive listening. The study showed that three
cognitive skills, elaborating, evaluating and creating, significantly correlated with
integrated writing. Notably, the literature highlighted the importance of developing
emotional and interpersonal skills in all grades from school to university (Denham
et al. 2012; Wurdinger and Quereschi 2015).

An emerging body of research assessed the importance of non-cognitive skills, such
as personality, social and emotional traits (Kajonius and Carlander 2017). These skills
are associated with an individual’s personality, temperament and attitudes. Cognitive
skills are measured by using achievement test scores while non-cognitive skills are
measured by using absences, suspensions, grades and grade progression (Heckman
et al. 2006; Jackson 2018). Such skills are also measured by considering risky and
reckless behaviours (e.g. stealing or property damage) during adolescence (Kautz et al.
2014).

Teachers have a significant role in students’ attainments as they facilitate the devel-
opment of new skills (Frenzel et al. 2009) and support their well-being (Selimovié¢
et al. 2018). Positive perceptions about teachers’ role, social context, self-perception
and self-regulation positively correlated with school performance and a student’s self-
determination (Alivernini and Lucidi 2011).

Some studies showed the impact of teachers’ role on students’ learning test scores
and their later life outcomes (Chetty et al. 2014; Hanushek 2013; Hanushek and Woess-
mann, 2008). The relationship between students and teachers is a protective factor
during the school path (Jennings and Greenberg 2008). Students who experience posi-
tive relationships with teachers and classmates have a lower risk of early dropout (Lee
and Burkam 2003; Bussu and Pulina 2020). Cheng and Zamarro (2018) showed that
teachers’ effort, conscientiousness and non-cognitive skills drive outcomes (Bastian
et al. 2017).

Other works highlighted that non-cognitive skills indirectly and positively affect
student performance (Jennings and DiPrete 2010; DeAngelis 2019a). In this field of
research, a recent study examined the effects of private schooling on non-cognitive
skills. Private education substantially increased Programme for International Student
Assessment (PISA) test scores and non-cognitive skills were associated with higher
PISA scores (DeAngelis 2019b). These results are coherent to Zamarro et al. (2019),
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who highlighted that international test scores, such as PISA, reflect, more than student
learning, the character traits and non-cognitive skills of students taking the tests.

Other non-cognitive dimensions, such as culture and value, are relevant to evaluate
students’ choice and performance. Mendez and Zamarro (2018) contributed to under-
standing the origin and development of non-cognitive skills by analysing the existence
of a cultural component on its formation process and testing its effects on education
and employment outcomes in adulthood. The authors remarked that people with a
higher inherited social capital tend to achieve higher educational levels and present a
higher probability of completing college after finishing high school.

Besides, school facilities, including Information and Communications Technology
(ICT) and school outcomes (e.g. attendance, performance evaluation, participation in
social activities and sports), can influence schooling success (Akinoso 2018; Erdogu
and Erdogu 2015). Indeed, technology has a crucial role in mitigating the adverse
effects of COVID-19 pandemic (Schleicher 2020). Hence, assessing the impact of
this domain in pre-pandemic provides a more detailed perspective about ICT usage in
schools and at home by young individuals within a novel multidimensional framework.

3 Aims and Methods

The aim of this study is to explore young people’s perceptions about their experiences
during secondary school to identify key critical issues and possible school improve-
ments. This aim is pursued through a quantitative approach that offers an informative
framework through the following research questions (RQs):

RQ1. What are the domains and indicators valuable to elicit students’ choice and
ultimately the risk of early school dropout?

RQ2. Given the school of choice, what are the key factors that influence achievement
of students while schooling?

RQ3. Does amultidimensional framework assess students’ choice of school, school-
ing attainment and ultimately risk of early dropout as an outcome of a sequential
decision-making path?

3.1 Measures and Sampling

The aim of this study is to define multidimensional domains and indicators that can
provide a more comprehensive perspective for investigating students’ choice, school-
ing attainment and, indirectly, risk of early dropout as an outcome of a sequential
decision-making path (Fig. 1).

The decision about choosing a secondary school can be influenced by a number of
socio-demographic factors, such as gender, family background, family wealth, future
expectations about education, labour market expectations and individuals’ charac-
teristics. In the first stage, the agent decided their educational path as driven by their
socio-demographic background (Cunha et al. 2006; Ripamonti and Barberis 2018; Vit-
tadini et al. 2021), economic motivation (Van Uden et al. 2014; Kearney and Levine
2014), as well as their perceived cognitive skills (Retelsdor et al. 2011; Cheong et al.
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Fig. 1 Methodological framework. Authors’ own elaboration

2018; Sawaki et al. 2013). Several studies have found that non-cognitive skills, per-
ceived cognitive skills, personal commitment and student engagement are precursors
of learning, and they significantly impact students’ school performance (Denham et al.
2012; Van Uden et al. 2014; Wurdinger and Quereschi 2015).

In the second stage, the schooling performance is assumed to be influenced not
only by the standard socio-demographic background (Cunha et al. 2006; Ripamonti
and Barberis 2018) but also by other dimensions such as: perceived cognitive skills
(Retelsdor et al. 2011; Cheong et al. 2018; Sawaki et al. 2013), non-cognitive skills
(Kajonius and Carlander 2017; Vittadini et al. 2021), teachers’ role and learning meth-
ods (Frenzel et al. 2009; Selimovié et al. 2018), technology endowment (Akinoso 2018;
Erdogu and Erdogu 2015) and birth order that is a proxy of economic status (Aina
2013; Ghignoni 2017). Given the school choice, those who experienced favourable
economic conditions could attain higher performance. Hence, to estimate the effects of
the socio-economic variables on students’ achievement in the first stage, the factor of
school choice had been considered by keeping all the other factors constant (Kearney
and Levine 2014). Besides, perceived cognitive skills are assumed to drive both the
choice (first stage) and performance (second stage).

This methodological framework provides inferences about the relationship between
high school choice and students’ overall performance in a secondary school for a sam-
ple population aged 14-24, as a sequential decision path. Based on the methodological
framework developed by Heckman (1979) and Cameron and Heckman (1998), this
study considered the selective nature of secondary school students. The Heckman
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selection model is a flexible tool based on two equations within a sequential path:
the ‘choice equation’ and the ‘achievement equation’ (Cameron and Heckman 2001).
Specifically, the two latent variables are ¢*; and m”;, which are assumed to be linearly
dependent on observable independent variables x; and z;, respectively. The choice
equation is defined as follows:

cki=xa+g (1)
where c¢; is a dummy variable. It takes the value “1” if the student i attends (or has
attended) a comprehensive school, characterised by relatively higher dropout rates
than grammar school. It equals “0” if the student attends (or has attended) a grammar
school, characterised by a lower dropout rate. This duality was based on the data
provided by Ministry of Scientific Research and Education (MIUR) (2019). In Italy,
grammar schools experience a lower dropout rate (1.8%) than comprehensive schools
(6.0%). In Eq. (1), « is a vector of parameters, x; are the observed variables and
controls relating to the i’th student and ¢; is the error term.

The achievement equation is defined as follows:

mxi =1, B+v 2)
where m takes the value “1” if the student i, in the previous year or the final year of
their studies, had a mark higher or equal to the median (i.e. accounting for at least
a pass to the next level of education) and “0” otherwise. In Eq. (2), 8 is a vector of
parameters, z; are the observed variables and controls relating to the i’th student and
v; is the error term.

The error terms ¢; and v; are assumed to be independent across observations and
jointly normally distributed with covariance po.. The latent variables included in
Egs. (1) and (2), respectively, can only be observed as indicators when the following
assumptions hold:

Lifex; >0
L — 3
' { 0 otherwise )
m; = {m*,’ lfCl' =.1 (4)
n.a. otherwise

The expected value of the variable in the second equation (m;) is the conditional
expectation of m”; conditioned on being observed (c; = 1), as defined by the following
expression:

E(mi|zi, xi) = E(m|ci = 1, 2;, x;) = 2B + poeh(x;) )

where the inverse Mills ratio A, which provides consistent estimates, is defined as
follows:

_ o(xia)
¥(xia)

(6)
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If the error terms (i.e. ¢; and v;) are not correlated, then p = 0, and the expected
value of m;, given z; and x;, is 7/; B, that is:

E(mi|zi, x;) = Em|c; = 1,2, x:) = Z'B @)

4 The Case Study
4.1 Motivation and Survey

This paper refers to a lagging socio-economic setting, where early school dropout
and youth unemployment are highest in the EU. In Sardinia, in 2018, the dropout
rate amongst individuals aged 18-24 was remarkably high (23.5%; EU approximately
10%). This region ranked 205 out of 211 EU regions for which the data was available.
A gender gap was also highlighted: 28.9% men versus 16.5% women prematurely
abandoned their studies. The segment of youth aged 15-24 who are NEET was 21.4%
(EU approximately 10%). Sardiniaranked 218 out of 228 EU regions for which the data
was available. Remarkable differences related to gender have been found out; NEET
females were 17.7% against 24.6% of males (CRENoS 2019). In this respect, Sardinia
offers a relevant socio-economic setting into the root causes of poor performance
within a disadvantaged and peripheral area in the EU.

Survey data collected via face-to-face semi-structured interviews provide rich infor-
mation at a micro level. A questionnaire was designed after following an in-depth
literature review and studying especially Caprara (2014), Freeman and Simonsen
(2015) and De Witte and Lopez-Torres (2017). The authors provided a detailed account
of relevant items and the impact of policy and practice interventions on secondary
school dropout and school completion rates. The questionnaire was divided into eight
main sections as follows:

1. Socio-demographic background: (a) gender, age, citizenship, spoken languages,
civil and job market status; and (b) parents’ age and place of birth, parents’ educa-
tion and occupation, number of family members and number of trips in Italy and
abroad.

2. Economic motivation: (a) information on the high school attended, including
grades obtained (in previous year and diploma, if attained), number of debts (in
specific subjects, alower mark than six, as a pass threshold, can be recovered before
the start of the following secondary school year by passing remedial exams), num-
ber of times the student repeated a school year (because of complete failure),
whether brothers/sisters of the student have repeated a year, preferred subjects
and subjects considered more difficult; (b) expectations and motivations for high
school attendance, based on a five-point Likert scale (1 = not at all important; 5 =
very important), including fourteen propositions on the evaluation of expectations
and motivations that led the student to attend that specific high school.

3. School experience: Based on a five-point Likert scale (1 = definitely no; 5 =
definitely yes), this section included eleven propositions for assessing the degree
of satisfaction during the student’s high school path.

@ Springer



From Choice to Performance in Secondary Schools: Evidence ... 537

4. Teachers’ role, learning methods and non-cognitive skills: Based on a five-point
Likert scale (1 = definitely no; 5 = definitely yes), this section included nineteen
propositions regarding teaching and learning methods at school and home. It also
included students’ emotions during the lessons, their interactions amongst peers,
their participation in social activities (e.g. voluntary work, cultural association)
and sports and a ranking of the place to which they deemed to belong the most
(own place of residence, region, country, Europe, world). A question about the
means of transport and commuting time was also included in the questionnaire.

5. Technology: Based on a five-point Likert scale (1 = definitely no; 5 = definitely
yes), this section comprised a set of questions related to using the internet and
technology during the student’s learning process, either at school or at home.

6. Perceived cognitive skills: A set of discrete variables (1 = no; 2 = sometimes; 3 =
yes) were included regarding the student’s perceptions of their potential difficulties
related to various areas, such as, reading, writing, calculus, speaking and mnemonic
skills (e.g. right/left; remembering time/dates). As already stated, it is possible in
this manner to reveal hidden difficulties that were never clinically diagnosed, and
that may subtly affect a student’s performance and well-being.

7. Open questions: A set of open questions were included to gather qualitative infor-
mation on the overall perceptions of students about teachers, school organisations,
staff and infrastructure.

8. Interviewer details and general comments.

This semi-structured interview was built and based on a trial targeting the same age
range (14-24). The trial highlighted various critical issues that were amended. The
questionnaire was conducted by trained interviewers who targeted a representative
sample stratified by gender and age, including individuals belonging to the age group,
from 14 years old, at least enrolled in secondary school, to 24 years old. This sampling
technique elicited relevant information from two segments of young people. The first
segment included students attending secondary school (typically aged 14—18). The
second segment included young individuals (aged 19-24) who had already attended
a secondary school and were likely to have greater awareness and detachment about
their past secondary school experience. The latter age segment represented different
education stages and NEET (see Strack et al. 2007; Basit 2009). Altogether, seven
clusters of young individuals emerged: (1) the first year of secondary school, (2) the
second year of secondary school, (3) the third year of secondary school, (4) the fourth
year of secondary school, (5) the fifth year of secondary school, (6) university students
and (7) other occupations or NEET.

Based on ISTAT (2017) demographic data of the Sardinian population aged 14-24,
a minimum of 383 interviews had been conducted with a 95% confidence level and a
5% interval error. As this information was gathered in the pre-COVID-19 pandemic,
possible bias related to a status of overall emergency for the school management and
young people reduced and provided a more precise overview of the structural issues
that affect the educational system. Two groups of trained interviewers collected the
empirical data. The first group comprised psychologists and sociologists who obtained
the approval of school board and parents to run the survey within all the secondary
schools in the capital province. The second group included trained university students
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who voluntarily interviewed secondary school students, university peers, employed,
unemployed and potential NEET and municipality stratification as a part of their more
advanced training. Particular focus was devoted to the Centre and North of Sardinia,
as more disadvantaged areas exist in the island. A snowball technique also minimised
response bias and attained a higher level of individual heterogeneity for a representative
sample of young individuals with different attitudes, socio-economic backgrounds,
motivations and achievements (Morgan 2008). Each interview lasted, on average,
35 min. The researchers obtained 484 face-to-face and detailed questionnaires.

4.2 Characteristics of the Representative Sample

Under the experts’ supervision, approximately 40% of the sample was from the
schools. Overall, the team conducted about 56% of the interviews in the provincial cap-
ital city. The remainder were conducted in municipalities that were primarily located
in the Centre and North of Sardinia—a more socio-economically disadvantaged area
than the South. The research team collected the sample during the autumn of 2017.
The researchers inserted the information obtained on paper into an electronic database
to minimise imputation errors. Also, the empirical data were promptly available in
the relevant software (STATA15). Notably, this sample statistically represented a Sar-
dinian population, aged 14-24, with a level of significance of 95% and a confidence
interval of approximately 4%. Table 1 lists the main descriptive statistics to provide
an overview of the sample characteristics.

Respondents were balanced (male 50.1%) and the median age was 19 years old.
Mothers tended to be relatively younger than fathers (median 50 versus 53 years old)
and more educated (66.9% held a high school degree versus 56.6% of their partners).

Notably, these characteristics are in line with those of CRENoS (2017) for Sardinia.
More than half the sample attends (or has attended) a grammar school rather than a
comprehensive school (54.8%), and almost one-third of the sample had to repeat at
least one school year. As many as 23.4% of the sample do not participate in education
(mainly within the range of 20-24 years), and 6.4% declared themselves to be in
the job market (mostly unskilled workers). Almost 60% of the sample still attends a
secondary school, while 19.1% attends university.

More than 60% of the sample declared having their own space to study at home.
Furthermore, less than 20% of the sample would be very willing to suggest their high
school to others and are/were very highly satisfied with their school. Notably, less
than 10% felt that teachers motivated their students or raised students’ interest in the
subject. Figure 2 presents a set of non-cognitive skills in terms of emotions related
to the school experience. Less than two-thirds felt ‘energetic’ and ‘at ease’ at school.
Less than half felt ‘relaxed’ and ‘amused’. Almost half the students declared that they
felt ‘sleepy’.
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Table 1 Sample profile, perceptions and future intention

Profile % Median (mean)
Male 50.1
Female 49.9
Student’s age 19.1 (19.0)
Mother’s age 50 (50.2)
Father’s age 53(53.4)
Mother with a high school degree 66.9
Father with a high school degree 56.6
Enrolled in a grammar school (versus a comprehensive school) 54.8
Students who had to repeat at least one year 25.9
Not in education 234
Attending a secondary school 57.5
At university 19.1
Motivation/experience (Likert score 5)
Students who have their own space to study at home 60.7
Students who are willing to suggest the school to others 17.1
Students who are overall satisfied with their high school 18.1
Students who feel that teachers motivate their students 4.6
Teachers who can elicit students, interest in the subject 6.2
Eergetic  174% 216% 61.0% ]
Atease 17.4% 21.6% 61.0% |
Relaed 26.3% 303% 43.4% }
e 205% 34.9% 44.6% |
Sleepy 335% 19.3% 47.2% |
Annoyed 55.8% 226% 216% J
fngry 58.7% 234% %
Bored 43.9% , 255% : 306% {
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
12 73 45

Fig. 2 Non-cognitive skills, emotions at school. Authors’ own elaboration

@ Springer



540 A. Bussu et al.

5 Empirical Results

5.1 Model Specification and Goodness of Fit

The empirical estimation reflects the theoretical framework presented in Sect. 3. The
relevant variables included in the ‘choice/achievement’ model are described in detail
in the Appendix (Table 3). To avoid collinearity issues, especially in small samples,
the model holds the restriction x; # z;. Yet, socio-demographic controls (i.e. gender,
children birth_order and age/education of father and mother) are included in both
stages of the decision path (Cameron and Trivedi 2009). In the ‘choice’ model, fol-
lowing variables are used: having a place to study during secondary school studies (i.e.
own_place_to_study), as a proxy of overall economic and cultural status, and having
had to repeat a school year before secondary school attendance (i.e. repeat_years).
Regarding students’ expectations, the model includes students’ will/wish to carry on
with a university path soon after secondary school (i.e. university) and students’ will-
ingness to enter the job market soon after graduating (i.e. job_market).

As an innovation to this thread of the literature, a set of perceived cognitive skills or
indicators (Retelsdor et al. 2011; Sawaki et al. 2013) are also included in the first step
of the regression as further controls. These indicators are as follows: difficulties in
writing, such as dysgraphia and/or the inability to read their writing (namely writing);
difficulties in calculus (namely calculus); difficulties in reading loudly, speaking, or
using lengthy words (i.e. speaking) and also, having problems in getting around,
remembering dates or times (i.e. mnemonics). These perceived cognitive skills are
pivotal for active and effective participation in educational settings and social and
interprofessional contexts. Low performance in reading and writing ability is amongst
the leading causes of dropping out in secondary schools. Students can feel humiliated
and stressed because they cannot appropriately understand what is going on at school
because of their reading and writing difficulties (Fischbein IV and Folkander 2000).
Arguably, this aspect can have an impact on their personal commitment, motivation
and achievement.

In Table 2, the full Heckman results include a ‘no sample selection correction’
(Model 1) and a ‘sample selection correction’ (Model 2). The Wald test indicated
that the models were well-specified at the level of significance of 1%. However, to
discriminate between these two specifications, the null hypothesis ‘independence of
the two error terms’ failed to be rejected in the likelihood ratio (LR) test. The inverse
Mills ratio further supports this finding and suggests linearity in the sample (Fig. 3) as
well as the 7-ratio test on the coefficient of the inverse Mills ratio (Mills lambda), which
was not statistically significant (see Table 2). Hence, there is no statistical evidence of
a selection bias.

Yet, the two estimations present homogeneous results in terms of signs and mag-
nitude of the coefficients.

5.2 Heckman Approach: Main Findings
The main drivers influencing secondary school choice were related to the family back-

ground (i.e. age_education_father, father older than 40 years and without a secondary
school degree). Gender differences also played a significant role in the choice as
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Table 2 Heckman modelling: choice/achievment

Dependent/explanatory-controls Model 1 Model 2

First stage

Choice (1 = comprehensive; 0 = grammar)

Socio-demographic background

Gender (ref. male) — 0.176%* (0.0596) —0.171*
(0.0635)

Birth_order 0.0280 (0.0394) 0.0480 (0.0517)

Age_education_mother
Age_education_father
Motivations—economics—expectations
Repeat_Years

Own_place_to_study

University

Job_market

Perceived cognitive skills
Writing

Calculus

Speaking

Mnemonics
Constant
Second stage

Achievement (1 = higher/equal median; 0 = below
median)

Socio-demographic background
Gender (ref. male)

Birth_order

Age_education_mother
Age_education_father
Teacher role

Teachers_raise_ interest

Subjects_are_ interesting
Learning methods
Study_time

Concept_maps

0.107 (0.0716)
0.1667 (0.0661)

0.117 (0.165)
—0.123 (0.0730)

—0.173* (0.0616)

0.1417 (0.0606)

0.0470 (0.0826)
0.0346 (0.159)
0.0447 (0.145)

0.166 (0.155)
0.592%* (0.114)

— 0.0178 (0.144)
— 0.260* (0.0888)

— 0.154 (0.168)
— 0.0939 (0.160)

— 0.0814 (0.0787)

0.142% (0.0787)

0.113% (0.0599)
0.0667 (0.155)

0.124 (0.0796)
0.1667 (0.0706)

0.115 (0.163)

—0.133%
(0.0749)

— 0.180%*
(0.0624)

0.1477 (0.0608)

0.0129 (0.103)
0.0783 (0.178)

—0.00391
(0.174)

0.211 (0.175)
0.648* (0.145)

—0.0240 (0.143)

— 0.231*
(0.0866)

—0.133 (0.167)
— 0.0954 (0.158)

— 0.0697
(0.0823)

0.141% (0.0816)

0.0727 (0.0593)
0.121 (0.155)°
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Table 2 (continued)
Dependent/explanatory-controls Model 1 Model 2

Study_no_help
Technology
PC_at_school
Internet_connection_home
Non-cognitive skills
New_friends

Sport
Perceived cognitive skills
Writing

Calculus

Speaking

Mnemonics

Constant

Athrho constant
Lnsigma constant

Mills lambda

N

Wald test

Aic

Bic

0.203 (0.196)

0.0212 (0.216)
0.3657 (0.153)

—0.202 (0.199)
— 0.0640 (0.140)

0.5237 (0.231)

— 0.609% (0.319)
0.8937 (0.442)

— 0.582" (0.294)
0.203 (0.160)
0.584% (0.183)

0.480* (0.0366)
390

(d.£.12) = 55.15*
848.4

979.2

0.196 (0.206)

— 0.0795 (0.219)
0.3427 (0.157)

—0.207 (0.204)
— 0.0642 (0.145)

0.517" (0.230)

— 0.546% (0.320)
0.806% (0.442)

— 0.538% (0.296)
1312 (0.613)
0.271 (0.467)
390

— 1.380

390

(d.f.12) = 49.64*

Statistically significant coefficients are in bold
Standard errors are given in parentheses *p < 0.01, Tp <0.05, *p < 0.09; LR test of independent equations
(o = 0): x2(1) = 1.96 — Prob > x2 = 0.1620

Fig. 3 Inverse Mills ratio.
Authors’ own elaboration
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males attend comprehensive schools more frequently than females. These findings
reinforce the gender differences and dropout gaps encountered by MIUR (2019, see
also CRENOS 2018), as previously remarked. Besides, the expectation of entering
the job market immediately upon graduation is a further key factor that drives the
choice and is more common in the male segment. As expected, those who wanted to
study at a university were highly motivated to enroll in a grammar school. There is
no statistical evidence that individual characteristics and self-perception of cognitive
skills influenced the students’ choice.

The second ‘achievement’ equation revealed that motivation and attitude towards
the subjects (i.e. ‘study_time’ and ‘subjects_are_interesting’) drive students’ per-
formance. In addition, an internet connection at home seemed to drive schooling
achievement, implying that technology supports their studies as a complementary
tool. This outcome is consistent with the fact that a family with a higher income and
a higher education level can direct their children to explore new forms of knowl-
edge. It is also compatible with the findings highlighted in the literature that family,
socio-cultural and economic factors influence the performance and choices of young
students (Ballarino and Checchi 2006).

The literature highlighted that school facilities and access to information technology
positively impact student performance (Erdogu and Erdogu 2015; Akinoso 2018).
Yet, the present results suggest that having a personal computer at school did not
significantly affect schooling performance. Hence, teacher technological skills may
still be limited to efficient usage of ICT tools at school.

As a proxy of the economic conditions, the number of children in the family had
a statistically strong and negative role in student performance. Thus, large families
are likely to be a poorer cluster of the population and/or less able to allocate time and
compensative tools (e.g. private lessons) to support their children during their studies.
This outcome is also in line with Ghignoni (2017), who found that the economic crisis
in Italy has increased the quota of early school dropouts.

Overall, perceived cognitive skills in writing and speaking positively impacted
achievement, given the school choice. Students who experienced such difficulties
may be more motivated at school and were more likely to perform effectively. Yet,
perceived problems in calculus and mnemonics (i.e. difficulties in getting around
and/or remembering dates and times) negatively influence students’ performance and
self-perception (Fischbein IV and Folkander 2000).

5.3 Perceived Cognitive Skills, Non-cognitive Skills and Performance: an ANOVA
Investigation

A deeper investigation explores the relationship between perceived cognitive skills,
non-cognitive skills and achievement, and ultimately the risk of early dropout. To this
aim, an Analysis of Variance (ANOVA) is employed. This statistical tool assesses the
interactions of fixed factors, that is, perceived cognitive skills and non-cognitive skills.
Mean differences between groups are tested by analyzing the levels of variance within
the sample clusters that relate to previously defined perceived cognitive skills: reading,
writing, speaking, calculus and mnemonics, respectively. The most numerous sample
had writing issues (17%; see Table 3 in the Appendix). The school attainment, treated
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as the dependent variable, is defined as the average mark in the past year obtained by
the two groups (i.e. no perceived cognitive issues and perceived cognitive issues). Five
separate ANOVA employed each perceived cognitive skill as the dependent variable.
Pairwise comparisons on equal variances assessment, as the null hypothesis, rely
on Tukey and Bonferroni adjustment (Williams et al. 1999). The first non-cognitive
domain includes the emotional components feeling bored and feeling anger at school.
The second non-cognitive domain comprises practicing sports and regularly studying
with own peers. All these factors are dichotomous variables (the 5-point Likert scale
was defined as no = 0 if Likert scale is 1, 2, 3; yes = 1 if Likert scale is 4, 5).

Students who felt that they were struggling in different cognitive spheres tended to
perform worse than those who did not perceive such learning issues (although equal
variance is not always rejected as the null hypothesis). This outcome also occurs
within the variable interactions when students are studying without peer support.
On the contrary, students who study with peers show better performance (at least
a pass, a minimum of six) and even higher marks than those who did not state as
having any cognitive issues. This result is consistent with previous literature on peer
education (Ryan 2000) and collaborative learning (Chandra 2015) that emphasised
the effectiveness of peer support on educational achievement and learning. Study with
peers helps students practically and psychologically to face learning challenges.

Besides, previous studies showed that emotions impact students’ performance
(Pekrun et al. 2002; Pekrun and Linnenbrink-Garcia 2012) and substantially influ-
ence cognitive skills and processes (perception, attention, learning, memory; Loon
and Bell 2018). In this regard, the analysis shows that negative emotions (being bored
and angry) negatively impact students’ performance. Students, who perceived having
reading difficulties and felt bored, on average, obtained worse marks than students
who did not perceive having these issues. The same result occurs for speaking and
mnemonics issues. When these cognitive spheres are compromised, the average marks
tend to be lower than the pass threshold, and hence, the risk of early dropout from
school is higher.

Furthermore, students who perceived having speaking and mnemonic difficulties
and studied with their peers performed better than the other groups. As Wentzel (2009)
remarked: “Peers are of central importance to children throughout childhood and ado-
lescence. They provide companionship and entertainment, help in solving problems,
personal validation and emotional support and a foundation for identity develop-
ment” (p. 531).

6 Discussion and Conclusions

This paper explored the root causes that influence secondary school choice, perfor-
mance and possibly early dropout of school. While most previous studies focused on
a specific issue, this paper adopted a multidimensional approach by including a set
of domains and indicators, such as, socio-demographic variables, economic motiva-
tions, self-commitment, teachers’ role and learning methods, the role of technology
and non-cognitive and perceived cognitive skills. In this respect, a choice/achievement
framework proved to be helpful to synthesise the role of multidimensional domains
and indicators within a sequential decision path (RQ3).
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The researchers involved in the study collected detailed information through face-
to-face interviews of a representative sample of individuals aged 14-24. Such an age
segment, comprising different groups of young people (i.e. secondary school students,
university students, already employed and NEET) and different levels of awareness,
enabled eliciting information about school choice and individual performance during
the secondary school path. The Italian region of Sardinia presents an insightful setting,
given the remarkable early school dropout and NEET rate, well above the EU threshold
and most of the EU regions’ averages.

The first stage of the quantitative analysis responded to RQ! about the domains
and indicators that are likely to directly drive school choice and, indirectly, early
school dropout. Comprehensive secondary schools, characterised by high dropout
rates, tended to be chosen by male students whose fathers were older than 40 and did
not attain a secondary school degree. This outcome mirrors the official statistical data
that detected remarkable gender heterogeneity and better performance for Sardinian
young women. Besides, it is consistent with the literature. While men were more likely
to leave their educational path earlier, women tended to have better schooling perfor-
mance and higher academic aspirations. It is also consistent with previous research
for Italy that shows a lack of intergenerational occupational and earnings mobility
(Raitano and Vona 2015).

Motivations about the future path of studies greatly influence school choice. Stu-
dents were more prone to enroll in a comprehensive school if they wished to get a job
soon after graduation, while they tended to enroll in a grammar school if they wanted
to follow a university path. Hence, students attending a comprehensive school are also
likely to belong to the most vulnerable cluster of society. As expected, young people
(predominantly female) and their families continue to appreciate grammar schools as
more formative for an ex-post university path (MIUR 2018). Interestingly, perceived
cognitive skills do not seem to play a role in school choice. Hence, there is additional
empirical evidence that family background and expectations are the most significant
drivers in school selection (RQ1). These outcomes suggest the need to strengthen the
collaboration between schools and families through specific orientation programs.

The second stage of the regression responded to RQ2 about the domains and indi-
cators that are likely to influence higher school attainments. Self-commitment and an
interest in the subjects play an important role in schooling performance rather than the
teachers’ role, which should be a key determinant, especially in low-achieving classes.
In addition, while internet usage at home exerted a positive effect on school achieve-
ment, the presence of a personal computer at school does not have any statistically
significant impact on students’ performance. Hence, as expressed in delivering knowl-
edge through technological innovation, the teachers’ role appeared to be an additional
critical issue (Erdogu and Erdogu 2015).

These findings, elicited in pre-pandemic times, indicate that the most vulnerable
students would require adequate measures to reach their needs. On the one hand, the
system should enhance teachers’ ICT skills to react flexibly to sudden changes. On
the other hand, the lack of accessibility to e-learning at home raises more profound
inequalities in most disadvantaged contexts. This objective is even more urgent in
lockdown times due to the COVID-19 pandemic (World Economic Forum 2020).
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As a further outcome, students in large families were more likely to achieve a more
unsatisfactory performance. Indeed, economic difficulties, fewer overall resources to
allocate to education, or even less time devoted by parents reduce opportunities and
attainments. This finding offers valuable information to school managers and poli-
cymakers who should provide extra support to students with such needs. There is
empirical evidence that in Italian students, even from the middle classes, the dropout
probability increased during the recent economic crisis (Ghignoni, 2017). The finan-
cial difficulties faced by families can explain this phenomenon. Adverse economic
situations in families can increase inequality and intergenerational social mobility
(Aina 2013). Furthermore, the Italian reform (MIUR decree No. 270 of 2004), while
attracting more students with less academic-oriented skills, seems to have failed to
reduce early dropout rates (Ghignoni 2017). These circumstances are likely to be
amplified in times of pandemic and post-pandemic.

Besides, writing and speaking issues positively affected performance given school
choice. Yet, calculus and mnemonics issues posed constraints in student’s achievement.
Yet, the perceived cognitive skills are not measured quantitatively and are not defined as
objective data. Notably, individuals with specific cognitive issues tend to have natural
functional compensation factors. Especially in languages with regular spelling, such as
Italian, the compensation factors over time tend to reduce the extent of the performance
gap with typically developed individuals. The findings showed that this mechanism
is more active in reading and writing than calculus (Fischbein and Folkander 2000;
Retelsdor et al. 2011; Cheong et al. 2018).

As a further investigation, the present findings highlighted a relationship between
students’ perceived cognitive skills and non-cognitive skills in school performance.
These results are congruent with recent studies that suggest that non-cognitive skills
(emotions and social capital factors) affect cognitive skills and increase school effi-
ciency (Vittadini et al. 2021). This study assessed that this outcome is particularly
true with students who perceive that they have learning difficulties. The empirical
evidence showed that study with peers significantly mitigates dropout risk because of
low schooling attainments.

Although the present study is devoted to a specific peripheral region, the critical
educational issues and relevant outcomes can be traced in other socio-economic dis-
advantaged settings. Furthermore, a multidimensional framework based on detailed
face-to-face surveys can deepen the research and further generalise the findings, espe-
cially in times of socio-economic turmoil.
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See Table 3.
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