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Background

Foreign students in higher education have been much written about in the international
literature. There has been a focus on both: the internationalisation policies of tertiary
education institutions (OECD, 2019); and the integration of foreign students within an
academic context (Marmolejo et al., 2008). At the international level, a consolidated lit-
erature distinguishes: degree-mobile students, i.e. people moving to a country for stud-
ies; from children of immigrants who enrol in a university.

Degree-mobile students have to be framed in the context of international degree
mobility and are generally assumed to be people accessing university programmes with
a prior foreign diploma, which would formally entitle the student to enrol. In the litera-
ture, they are defined as international students. This kind of mobility has been driven by
a variety of push-and-pull factors. For instance, there is the growing demand for tertiary
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education in countries with low education, that leads students to look for educational
opportunities abroad, or for job prospects after graduation.

The children of immigrants are increasingly studied in countries with a long history of
migration. In these countries, the integration process has seen a growing share of second
and third generation immigrants in higher education.

Several definitions are used in the literature to identify the various generations of the
children of immigrants: following Rumbaut (1997) the distinction between the first and
second generation could be based on the place of birth and the age of arrival. Those born
in the newly adopted country or who arrived at pre-primary school age belong to the
second generation stricto sensu. Those who arrived at school age may be regarded as
being at a midpoint between their parents and the host society. These students are often
defined as “generation 1.5

In the literature on school achievement, the two groups—second generation and gen-
eration 1.5—are often considered together as being de facto second generation, indepen-
dently of where they were born. Thus, hereafter we refer to pupils of foreign origin in
school as “second generation students”

The share of international and second-generation students within the academy
depends on the migration history of the country and the level of immigrant integration
in the country. In countries with a long history of immigration, second-generation stu-
dents are numerous. Nonetheless, if national regulation on citizenship acquisition fol-
lows the principle of ius soli, they will not be statistically visible. At the other extreme, in
countries of recent immigration where national regulation on citizenship acquisition fol-
lows the principle of ius sanguinis, second-generation migrants are likely to retain their
parents’ citizenship and to enter university as foreign students.

The academic performances of foreign students are of increasing interest in many
European countries. Where tertiary education is publicly provided, governments regu-
larly make decisions about support levels given to universities based on student perfor-
mance and the efficiency of the system (Agasisti & Salerno, 2007; Aina et al., 2011). It
is also true that improving the participation and the graduation levels of migrants and
their children in tertiary education has been recognised as a challenge for the education
system of host countries (Marmolejo et al., 2008).

In Italy, a well-established literature on migration deals with the educational attain-
ment of children of immigrants at school (Azzolini et al., 2019), while their access to ter-
tiary education is an emerging issue. The few studies on Italian universities and migrants
refer to the socio-economic and psychological aspects of entering university, while there
is very little research on academic performance and graduation rates.

The aim of the study is to analyse the demographic characteristics and academic per-
formances of foreign students with an Italian educational background belonging to
a cohort of 1st-year Bachelor students enrolled at Sapienza University of Rome, in the
a.y. 2012/2013. This cohort is compared with Italian and foreign students with a for-
eign educational background. Academic performances have been assessed in two steps.
First, by applying a discrete-time competing risk hazard model, we examined differences
in getting the Bachelor’s degree, drop-out, and transfer rates between Italian, second-
generation and international students. Second, focusing only on Bachelor’s degree hold-
ers (from now on BAs), we analysed final grades and the time-to-degree completion by
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applying regression trees. While the time for completion measures the speed taken for
the degree, the final grade is an important aspect of the performance because it is a qual-
ity indicator of the academic career of BAs.

Literature background

There is a large international literature on foreign students in tertiary education, dealing
with either international or second-generation students. As for international students,
the analysis of the relevant and vast literature is beyond the scope of this study. Nonethe-
less, we referred to the most significant results shared within the academic community.
A common theme that is often recalled in the literature is the difficulty experienced by
international students in adapting to a new academic context (Andrade, 2006; Andrade
& Evans, 2009; Norton & Fatigante, 2018; Smith & Khawaja, 2011). Language problems
and alienation from the broader university community are among the most frequent
problems that lead to the underperformance of international students with respect to
nationals (Andrade, 2006; Andrade & Evans, 2009; Sherry et al., 2010).

Looking at second-generation students, though the focus of the international debate
on their educational attainment is mainly about secondary school, there is an important
body of international migration literature in countries with a long immigration history
(Collins & Magnan, 2018; Feliciano & Lanuza, 2017; Feliciano & Rumbaut, 2005; Griga &
Hadjar, 2014; Heath & Brinbaum, 2007; Heath et al., 2008; Marmolejo et al., 2008; Mur-
doch et al., 2014; Orupabo et al., 2020).

A finding that is well-established and that emerges from the international literature
is the persistence of poor results in school performances and in the education levels
achieved by the children of immigrants compared to their native peers (Bertozzi, 2018).
An interesting insight is given by Heath et al. (2008), in their review of the educational
attainment of second-generation minorities in Western Europe. The authors show that
minorities from less-developed countries appear to be particularly disadvantaged in
education. The disadvantages are often more evident earlier in the school career, but the
authors detect differences according to countries of origin and ethnicity. Moreover, sig-
nificant educational disadvantages remain in several countries, even after controlling for
social background.

Gender issues have also risen in relation to educational success. More specifically,
some scholars suggest that gender differences in education may be affected by the
migration experience (Freudenthaler et al., 2008; Ravecca, 2010). Scholars explain such
educational inequalities among second-generation students with reference to a number
of personal and contextual factors, such as personal characteristics, social and economic
status and the flexibility of secondary-school systems. For a review of influential factors
in predicting students’ academic success see Alyahyan and Diistegor (2020).

Empirical evidence in Italy

Italy has historically been a country of emigration, but, since the 1980s, it has gradually
turned into a destination country. One of the consequences of this transformation has
been, since 2000, the growing presence of children of immigrants in the Italian educa-

tion system.



Giudici et al. Genus (2021) 77:38 Page 4 of 23

In this context, second-generation students in tertiary education are an emerging issue
within the Italian literature on migration. They are, after all, only now reaching univer-
sity age in large numbers.

According to national statistics (MIUR, 2020), in the a.y. 2019/2020 almost 16,000 stu-
dents with foreign citizenship enrolled in the Italian university (5.4% of total enrolment).
In the last decades, the structure of this population has been evolving, as a result of vari-
ous push-and-pull factors, linked both to the internationalisation of Italian Higher Edu-
cation, and to the migration history of the country: international students were the most
numerous subgroup within universities, until a.y. 2011/2012, when they were overtaken
by foreign students entering university with a diploma obtained in Italy. Nowadays,
45% of foreign students accessed the Italian university system with a diploma obtained
abroad, while 55% came out of Italian High Schools (MIUR, 2020).

An extensive literature has examined the student population as a whole, without dis-
tinguishing for migrant background, and has focused on different aspects of the aca-
demic path (Contini et al., 2018; Enea & Attanasio, 2017; Garibaldi et al., 2012). Despite
the growing focus on foreign students, especially in the field of psychological and socio-
logical studies, there is a lack of quantitative studies on foreign students with an Italian

education background.

Foreign students with an Italian educational background: access to university and academic
achievement

Foreign pupils enrolled in Italian schools represent approximately 10% of all school stu-
dents, from 180 different nationalities, 64% of them were born in Italy (MIUR, 2020).

As Italian citizenship legislation (Law no. 91/1992) is based on ius sanguinis, chil-
dren born in Italy to two foreign parents are considered foreign nationals, and can claim
Italian citizenship only after uninterrupted legal residence in Italy up to the age of 18.
Foreign nationals who are born abroad may also become Italians after 10 years of legal
residence in the country. This citizenship legislation is among the most restrictive in
Europe, and even after conditions are met the bureaucratic process of attaining citizen-
ship may take up to 3 years. This means that at the time of enrolling in university, the
children of immigrants are likely to hold the citizenship of their parents. Only a small
proportion will be naturalised.

Speaking generally, students’ chances of enrolling at university are, in the Italian edu-
cational system, strongly associated with high-school track choices (Azzolini et al., 2019;
Vergolini & Vlach, 2017).

Among students who completed the high school track, the share of those enrolling in
university in the same year is 74% for Lyceums (which last 5 years and provide a general,
academic-oriented education), while the percentage drops to 33% and 11% for Techni-
cal or Vocational diploma, respectively (MIUR, 2017). With reference to students with
foreign citizenship, Paba and Bertozzi (2017) show that secondary-school-graduates
with migrant origin are less likely to enrol in university compared to their Italian peers.
In their study on higher education beliefs and intentions among immigrant-origin stu-
dents in Italy, Mantovani et al. (2018) suggest that immigrant-origin youths have weaker
higher education intentions than Italian students. They show that this figure is largely
due to prior decisions in favour of non-academic school tracks. Following the same line,
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Contini and Azzolini (2016) find that children of immigrants exhibit higher likelihood
to opt for vocational training over more generalist and academic programmes. Using
decomposition methods, the authors show that a large share of the immigrant—native
differentials in the probability to attend the different school programmes is explained
by the different prior performance distribution. Nonetheless, given social background
and prior performance, children of immigrants still enrol in school careers that prevent
them access to tertiary education. Interestingly, Paba and Bertozzi (2017) observed that
university transition rates from Technical or Vocational diplomas are actually similar for
national and foreign students. The authors stress that the main difference between the
two groups is the high proportion of foreign students with a Lyceum diploma who do
not continue their studies.

The access of children of immigrants to Italian universities has been also analysed
by Bertozzi (2018) using a qualitative approach. The author highlights the importance
of limited economic resources, limited social and cultural capital, type of high school
diploma and information bias. All these, she suggests, limit students’ opportunities.
Analogously, in a qualitative study carried out at the University of Bologna, Bozzetti
(2018) examines the challenges and the resources faced by young immigrants when
they continue their university studies. The author stresses the central role of parents,
both from an economic and an emotional point of view, and argues that the reasons that
young people give up their studies is most frequently linked to the need to contribute to
family life, rather than to any mistrust of the Italian educational system.

As regards academic success, the panorama of studies is underdeveloped. Nonethe-
less, some differences have increasingly attracted attention. Pioneering research con-
ducted by Lagomarsino and Ravecca (2014) on university students in the city of Genoa
flagged up the importance of social networks and secondary-school resources in facili-
tating both the access of students with foreign citizenship to tertiary education and their
successful integration there.

Looking at the most recent data published by AlmaLaurea (2020), the share of gradu-
ates with foreign citizenship in Italian Universities has appreciably increased in the last
decades, from 2.7% in 2007 to 3.7% in 2019. Moreover, among foreign students, the share
of those who come from Italian high schools rose from 28% in 2011 to 42% in 2019. Over
half of foreign graduates in 2019 come from Europe, in particular from Albania (11.4%)
and Romania (10.8%).

Since there is no official limit to the number of years that a student can be enrolled in
a programme of study, Bachelor’s Degree takes, on average, longer than the prescribed
duration of the programme (AlmaLaurea, 2018). Nonetheless, research in this field gen-
erally refers to the global population of tertiary students, and rarely distinguishes by
migrant background. Indeed, when citizenship is included in the analysis, it is generally
considered only as a control variable.

To the best of our knowledge, the only study that has been carried out in this field
using a quantitative approach is the one by Aiello et al. (2020). In this work the authors
analyse the national micro-data of students for three cohorts of 1st-years, 2011/2012,
2014/2015 and 2017/2018. They do so by looking at citizenship and country of educa-
tional background. The study clearly shows the disadvantage suffered by international
students in terms of low success rates, but also the disadvantage of second-generation vs
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Table 1 Profiles of students according to their citizenship and their country of prior education

Country of prior education Citizenship
Italian Foreign
[taly [talian students with Italian educational Foreign students with
background Italian educational
background (second
generations)
Abroad [talian students with foreign educational Foreign students with
background foreign educational
background (international
students)

national students. Although the authors observe that attending a high school in Italy is
a significant advantage for foreign students, they also point out that second-generation
students are characterised by higher propensity to drop out and lower Bachelors’ degree
rates.

In addition to delayed graduation rates, the final grade has also become part of the
debate. According to AlmaLaurea (2020), during the last decade the average final grade
has been broadly stable (103.1/110), and varies with the course of study pursued. Foreign
students with an Italian high school diploma have higher final grades than international
students (respectively, 99.1/110 vs 98.1/110) and lower final grades than Italian students
(104.2/110). Even if the final grade is interpreted as a measure of educational quality,
several authors suggest that differences in grades from different study programmes—
differences that can sometimes be important—are not necessarily due to educational
quality. On this basis, in order to adjust for potential bias, the relevant literature rec-
ommends taking into consideration the study programme when investigating academic
performances (Mignoli, 2012).

Definitions and research hypotheses
By combining citizenship and country of prior education we identified four student pro-
files, which are shown in Table 1.

Within the group of foreign students, the Italian-educated group includes the children
of immigrants who were born in Italy or arrived in the country at school age and have
not been naturalised (the de facto second generation).

Those whose prior education was carried out abroad represent the population
of international students stricto sensu. Therefore, from now on, we define Interna-
tional Students (ISs) as those foreign students with a foreign educational background,
and second-generation students (SGs) as foreign students with an Italian educational
background.

In order to frame our research in the light of the abovementioned literature, we can
formulate three main research hypotheses.

Hypothesis 1 (H1) We expect foreign students will perform worse than Italian students
in terms of BAs rates, time-to-degree and final grade. Nevertheless, we expect the gap
between second-generation and Italian students to be smaller than the one between
international and Italian students.
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Hypothesis 2 (H2) Women are expected to perform better than men in both national
and foreign student populations, and the gender gap in educational achievement is
expected to be particularly relevant among second-generation students.

Hypothesis 3 (H3) Finally, we expect foreign students from immigrant populations who
are better integrated in the Italian social and cultural context, to do better in terms of

performance.

Data and methods

Our study is based on the administrative data of Sapienza University of Rome, which is
the largest University in Europe, with over 100,000 students. Sapienza has the largest
number of foreign students in Italy (about 8000).

Data refers to 15,203 full-time students who enrolled for the first time in a 3-year
Bachelor’s degree in the a.y. 2012/2013".! Regardless of the actual administrative enrol-
ment date, we conventionally set the initial date of the degree for each student to 1st
October 2012. We did so because this date generally represents the beginning of the
semester, when students can start to attend classes: administrative registration is often
completed several months later.

According to the approach adopted by OECD (2019), we followed the cohort for twice
the duration of the study programme, i.e. 3+ 3 years, with three additional months in
order to include students who get the BA degree within the end of the solar year (31st
December). Thus, the time of the follow-up is 75 months.

Student demographic characteristics include age at enrolment, gender, geographical
area of citizenship (Italy; Romania; Eastern Europe; Africa; Asia; Latin America; West-
ern countries), and place of domicile at enrolment (Rome; out of Rome). Academic char-
acteristics include type of High-school diploma (Classical and Scientific Lyceum; Other
Lyceum; Technical or Vocational High school; Foreign High school), disciplinary area
(Architecture; Economics; Humanities; Social Sciences; Engineering, Informatics and
Statistics; Healthcare professions and Psychology; Scientific disciplines); scholarship,
date of the BA degree, and final grade. In addition to the latter characteristics, there
is also a dummy variable that also provides information on the country (Italy/abroad)
where the student obtained his or her prior education, i.e. the qualification (high school
diploma) which formally entitles the student to be enrolled at Sapienza (as Bachelor stu-
dent). Finally, for students who obtained their prior education in Italy, the type of high-
school diploma and high-school final grade are also available.

As there are relatively few Italian students who obtained their higher education abroad
(63 students, 0.4%), they have not been included in the analysis. Hence, the final student
population analysed consists of 15,203 individuals: 14,380 Italian students, 454 SGs, and
369 ISs. Table 2 shows the distribution of the students according to their profiles, their
socio-demographic characteristics and their academic performances.

! Note that in the Italian tertiary system, some study programmes, called “single cycle programmes” (Corsi a ciclo
unico), last 5 or 6 years. Students enrolled in these programmes were not included in the analysis.
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Table 2 Student demographic and academic characteristics by profile and gender (% by column)

Variables Italians SGs ISs Total

M F M F M F M F

Geographical area of citizenship

Italy 100.0 1000 00 0.0 0.0 0.0 95.8 93.6
Romania =2 - 308 347 4.1 16.6 08 1.7
Eastern Europe - - 320 344 8.2 303 1.0 2.1
Africa - - 89 6.7 312 57 08 04
Asia - - 89 10.2 484 283 1.1 12
Latin America - - 16.0 10.5 49 10.1 0.5 0.7
Western countries - - 36 35 33 8.9 0.2 04
Place of domicile at enrolment

Rome 433 40.6 509 481 516 55.1 437 413
out Rome 56.7 594 49.1 519 484 449 56.3 587
Type of high-school diploma®

Classical and Scientific Lyceum 64.3 61.6 27.2 389 - - 62.2 599
Other Lyceum 447 19.2 6.5 186 - - 44 186
Technical or vocational high school 312 18.2 663 425 - - 315 18.5
Foreign high school - - - - 100.0 100.0 1.8 3.0
Disciplinary area*

Architecture 25 2.1 30 14 6.6 2.0 26 2.1
Economics 10.5 6.6 154 158 164 73 10.7 6.9
Humanities 154 276 136 319 18.0 377 154 28.1
Social sciences 1.5 134 13.6 17.5 18.0 235 1.6 139
Engineering, informatics and statistics 264 73 343 6.0 27.1 6.1 26.6 73
Healthcare professions and psychology 218 315 14.8 19.7 8.2 18.2 214 30.7
Scientific disciplines 12.0 11.5 53 77 57 53 11.7 1.2
Scholarship

Scholarship holder 6.3 79 183 14.7 574 328 75 89
Student status

Still enrolled 310 25.0 509 432 549 54.3 319 264
BAs 432 523 254 386 23.0 29.6 424 51.1
of which time-to-degree < =41 months® 41.8 452 349 364 28.6 21.9 41.6 44.6
Drop-out 22.7 20.2 225 17.5 18.0 126 226 19.9
Transfer 32 26 1.2 0.7 4.1 36 3.1 25
Mean high-school diploma grade® (/100) 754 785 724 759% - - 754 784
Classical and Scientific Lyceum 76.0 79.1 716 769 759 79.1
Other Lyceum 741 77.5 755 743 - - 74.2 774
Technical or vocational high school 745 775 724 758 - - 744 774
Mean age at enrolment 205 20.1 21.2 209 24.6 253 206 203
Time-to-degree < =41 months? 20.2 19.6 204 20.7 238 258 20.2 19.7
Time-to-degree > 41 months® 19.9 19.7 20.2 206 249 252 19.9 19.9
Mean of the final grade (total)® 99.7 1022 949 992 925 96.1 99.6 102.0
Time-to-degree < =41 months 104.1 1054 99.8 1034 944 1013 1039 1054
Time-to-degree >41 months 96.6 99.6 923 96.7 91.2 94.6 96.5 994
Mean follow-up time total (in months) 484 46.5 548 548 575 59.5 487 471
Time-to-degree < =75 months 45.7 44.5 479 46.7 486 50.1 458 447
drop-out < =75 months 20.7 19.7 192 243 238 23.1 20.7 199
transfer < =75 months 221 19.1 12.1 13.8 219 303 22.0 196
Enrolled students (N) 6557 7823 169 285 122 247 6848 8355

Source Authors’ elaboration on administrative data of Sapienza University of Rome

SGs second-generation students; ISs international students
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Table 2 (continued)
2 Not applicable

b Computed only for Italians and second generations
“The classification of the degree courses follows the academic organisation of Sapienza University
4 0ut of all students who get a degree < =75 months

Academic performance has been captured both in terms of ability to complete the
degree programme within 6 academic years and the quality of academic performance.
The former has been measured by the variable “student status’, based on the administra-
tive student situation, which takes four categories: the student can get the BA degree (as
of the 3rd year); drop-out; transfer to another university; or can still be enrolled at the
end of the observation. In particular, the formal drop-out consists of an official with-
drawal from the studies that is submitted by the student and entails the cancellation of
the student’s whole academic career. After withdrawing from their studies, students may
enrol again in the same or another degree programme.

The quality of academic performance has been measured by both the final grade and
the time-to-degree. The final grade, which incorporates scores both on course exams
and for the final thesis, is expressed on a 110-point scale, with 66 being the minimum for
a degree to be awarded. Time-to-degree is the number of months from the student’s first
enrolment to the month he/she obtains the BA degree.

Foreign students (both SGs and ISs) represent 5.4% of the total student population.
It should be noted that 54% of Italian students, 63% of ISs and 67% of SGs are women.
Italian students are, on average, younger than the other two profiles, and SGs are, on
average, younger than ISs. The first two groups access tertiary education at around the
canonical age of 20-21 years, with a small gap in favour of Italian students. ISs are,
instead, the oldest group at enrolment (24.9 years, on average), with minor gender dif-
ferences. As regards the citizenship of foreign students, among SGs, more than half
come from Eastern Europe (mainly Romania), followed by students from non-Western
countries (from Asia, Latin America and Africa) and a small percentage from Western
countries. Conversely, international students are almost equally distributed among non-
Western and Eastern European countries, with 28% coming from Asia.

The intersection of profile, geographical area of citizenship and gender reveals that
among ISs, almost half of men come from Asian and one third from African countries.
Women, on the other hand, come mainly from Eastern European countries. With SGs
there are no gender differences in terms of origin countries.

Most Italian students live outside Rome, the city in which Sapienza is located, whereas
foreign students are more likely to live in the city, there being no differences between
men and women in this respect.

As far as the type of high school, among men, second-generation students come
mainly from Technical or Vocational schools, while women are more likely to come out
of the Lyceum system. Overall, women attend more than men Lyceums other than Clas-
sical and Scientific. Among second-generation women, the great majority (around 80%)
is equally distributed between Technical or Vocational High-School and Classical and
Scientific Lyceum.

There are also gender differences in the enrolment according to the disciplinary area
and the profile. Among second-generation students, the gender gap, in favour of males in
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Engineering, Informatics and Statistics, and in favour of females in Humanities, is larger
than that registered within Italians and IS. In contrast, the gap is smaller in Healthcare
professions and Psychology and Economics among SG than Italians.

Almost half of students get the BA degree within 75 months. Among them, most are
Italians, followed by SG and IS. The latter show a higher percentage of students who do
not get the degree with respect to the other two groups. In all three profiles analysed,
women achieve higher completion rates (especially among Italians, 52.3%) and lower
drop-out rates than men. As regards the transferring to another university, percent-
ages are smaller than the other outcomes. The highest percentage is registered among
IS (4.1% among men; 3.6% among women). The proportion drops to 0.7% among female
SGs.

Women have on average higher final grades than men, but the gender gap is greater
among SGs. Moreover, the distance between SG and Italian students is less than the
distance between Italians and ISs, especially among students who get the degree within
41 months.? Finally, both SGs and ISs have longer time-to-degree scores than Italians,
with similar gender gaps.

For this study, we applied two separate analyses. This allows us to explore student
careers from a quantitative and qualitative perspective. The first perspective looks at the
probability to get the BA degree or not, considering the competing risks of dropping-out
or transferring to another university. The second perspective looks at successful students
(those who get the BA degree) with the aim of analysing the main predictors of their
final grade and time-to-degree.

In the first stage, we estimated survival probabilities for men and for women starting
from the enrolment (1st October 2012), with monthly details, to explore differences in
getting the BA degree drop-outs or transfers to other universities between Italian and
foreign students. Individuals who did not get the degree, drop-out or transfer to another
university during the 75 months of follow-up were censored. We applied a discrete-time
competing risk hazard model in a multinomial logistic regression structure for evaluat-
ing the competing nature of getting the BA degree, drop-out, transfer versus being still
enrolled (Agodini & Deke, 2004; Allison, 2010).

Following Allison (1982), discrete-time competing risk hazard models allow us to take
into account # possible ways of exiting the base state. In our case, there are three possi-
bilities for exiting the university enrolment state (BA degree, drop-out, or transfer).

Including the base state, there are 7+ 1 alternative states and they are indexed by k=0,

.., n. We can define K as a random variable indicating the particular state at time 7. The
discrete-time hazard rate for exiting the base state by means k at time ¢ can be defined as
P=(T=tK=k|T >t—1),k > 0. This equation states that the hazard of exiting via
means K at time 7T is the probability of doing so given survival up to at least time T'. The
model is specified as follows:

exp [akt + ,3,’<x]

R (S S =y Py

Vk € setofexit states,

2 Which means 3 years+5 months to take into account the additional time elapsing from the end of the academic year
to the BA degree exam, for BAs who completed their studies on time.
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1
P(T>tT >t—1) = k = continue.
( | ) (14 D% exp [oxe + Brx])

We considered how this hazard rate is a function of time (ctz;) and a vector of time-
invariant explanatory variables (x with its coefficient vector f;). More specifically, the
model was used to determine how a set of explanatory variables (associated with student
profile, student demographic characteristics, and student academic ability®) affected BA
graduation (where dropping-out and transferring are treated as competing risks), drop-
out (where BA graduation and transferring are treated as competing risks), and transfer
(where BA graduation and dropping-out are treated as competing risks), versus the still
enrolment state.

Individual observations were reshaped into a person-month format. Subsequently, for
the sake of the analysis, months were grouped in periods. The first period corresponds
to the course’s legal duration (3 years); the subsequent periods correspond to the follow-
ing six semesters. This time-frame is appropriate to mark time in an educational setting.

The dependent variable is the student status with four modalities: students who are
still enrolled after £ months, with ¢ varying from 1 to exit time or 75 months, are con-
sidered the reference group (0). Then, the model estimates the probability to experience
one of the events during the follow-up period: BAs (1); drop-out (2); and transfer to
another university (3). The main explanatory variable is the student profile: SGs vs. Ital-
ians; and ISs vs. Italians. Models estimate the association between explanatory variables
and the likelihood of getting the BA degree, drop-out, transfer, versus being still enrolled
(the reference category). First, we estimated a model for the total cohort of students to
explore differences between Italians, SGs, and ISs (Table 3). Second, models were esti-
mated separately for men and women to explore whether differences between the three
profiles also persisted within the male and the female populations (Table 4); finally, mod-
els were estimated by student profiles to explore the role of the geographical area of citi-
zenship on student status (Table 5).

In the second stage of the analysis, the Classification and Regression Tree (CART,
Breiman et al., 1984), which is a non-parametric tree-structured recursive partitioning
method, is applied to a total of 7173 BAs, with the aim of predicting both the final grade
and time-to-degree on the basis of the predictors observed in a training sample of the
data. The main idea behind a Regression Tree is to recursively split data into groups on
the basis of one predictor at a time, so that, step by step, smaller and smaller strata are
obtained with an increasingly low degree of impurity. The optimal split is found over all
predictors at all possible split points.

After growing the tree, when no more splits are possible, a pruning phase for the algo-
rithm is performed to select the best subtree with a reduced number of terminal nodes
(leaf nodes) which prevents overfitting. The tree is grown using the Residual Sum of
Squares (RSS) criterion, and cost-complexity pruning with a tenfold cross validation is
performed.

3 Note that the categories “Classical and Scientific Lyceum” and “Other Lyceum” have been merged here into “Lyceum”
due to the small sample size of “Other Lyceum”.
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Table 3 Relative risk ratios from discrete-time multinomial logistic regression of student status for
Sapienza students enrolled in the a.y. 2012/2013

BA degree vs. still- Drop-out vs. still- Transfer
enrolled enrolled vs. still-
enrolled
RRR RRR RRR
Profile
[talians Ref. Ref. Ref.
ISs 0.51%** 0.58*** 1.58
SGs 0.59%** 0.81* 0.29**
Gender
M Ref. Ref. Ref.
W 1.25%** 0.98 0.92
Age 0.92%** 1.00 0.93%**
Place of domicile at enrolment
Out of Rome Ref. Ref. Ref.
In Rome 0.99 0.96 0.94
Disciplinary area®
Architecture 1.27** 0.57%** 0.45%*
Economics Ref. Ref. Ref.
Humanities 0.96 0.83** 0.39%**
Social sciences 0.83%** 1.03 0.52%**
Engineering, informatics and statistics 1.02 1.02 0.65**
Healthcare professions and psychology 1.78%%* 0.47%x* 0.39%**
Scientific disciplines 0.90* 1.68*** 0.58**
Scholarship
No Ref. Ref. Ref.
Yes 1.36*** 0.99 0.95
Time in months
1-33 0.02%** 2.35%* 1.25
34-39 Ref. Ref. Ref.
40-45 0.82%%* 0.53*** 0.03***
46-51 0.65*** 1.14 0.59%
52-57 0.42%** 0.43%** 0.01
58-63 0.33%** 1.17 0.62
64-72 0.19%** 0.76** 0.20%**

Source Authors’ elaboration on administrative data of Sapienza University of Rome

*p <0.1; **p < 0.05; ***p < 0.001

SGs second-generation students; ISs international students

2The classification of the degree courses follows the academic organisation of Sapienza University

The use of trees offers several advantages: more efficiency in dealing with high

dimension data than parametric regression; no assumptions about the data; handling

predictors of mixed types (categorical and continuous); ease of interpretation with

the aid of graphical representation.

The regression trees in Figs. 1 and 2 are built by using the demographic and aca-

demic characteristics of the BAs as predictors, namely: gender; age; domicile at enrol-

ment; scholarship; area of citizenship; and country of prior education. This allows for

the identification of the main variables and their possible interactions which are rel-

evant as determinants of, respectively, the final grade and the time-to-degree.
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Table 4 Relative risk ratios from discrete-time multinomial logistic regression of student status for
men and women

Men Women
BA degreevs. Drop-outvs. Transfervs. BA degreevs. Drop-outvs. Transfer
still-enrolled still-enrolled still-enrolled still-enrolled  still-enrolled vs. still-
enrolled
RRR RRR RRR RRR RRR RRR
Profile
[talians Ref. Ref. Ref. Ref. Ref. Ref.
ISs 049** 0.67* 1.60 0.52%%* 0.54%** 1.53
SGs 0.50%** 091 0.36 0.64*** 0.76* 0.24**
Age 0.92%** 1.01 0.89%** 0.92%%% 0.99 0.96*
Time in month
1-33 0.07%** 2.09%** 0.90 0.02%** 2.65%*%* 1.98**
34-39 Ref. Ref. Ref. Ref. Ref. Ref.
40-45 0.74*** 0.471%%* 0.01 0.88** 0.69% 0.10%*
46-51 0.66*** 098 0.44* 0.63%** 1.35% 0.90
52-57 0.40%** 0.42%%* 0.01 0.44*** 0.44** 0.01
58-63 0.38%** 0.89 0.49% 0.29%** 1.51% 0.85
64-72 0.19%** 0.55%** 0.12%%* 0.19*** 1.04 0.39%

The model controls for place of domicile at enrolment, disciplinary area and scholarship
Source Authors’ elaboration on administrative data of Sapienza University of Rome

SGs second-generation students; ISs international students

*p<0.1; **p < 0.05; ***p <0.001

In order to adjust for potential bias due to existing structural differences among study
programmes, differences which could mask the differential behaviours between Italian
and foreign BAs, we normalised final grades and the time-to-degree. Specifically, final
grades are defined as the ratio between the final grade and its median value within each
faculty; similarly, time-to-degree is defined as the ratio between the time-to-degree and
its median value within each faculty. The use of the median rather than the mean has
been preferred to avoid the strong influence of the outliers. These could skew the central
measure as a reference of the distribution of both time-to-degree and final grade.

Results

Discrete-time survival analysis

Table 3 shows relative risk ratios (RRR) from the multinomial logistic regressions for the
total cohort of students predicting the likelihood of either a BA degree, a drop-out or a
transfer to another university with respect to being still enrolled during the follow-up.
These three outcomes are treated as competing risks.

As expected, net of demographic and academic variables, student profiles were asso-
ciated with the three types of student status: both ISs and SGs are less likely to get the
BA degree (RRR=0.51 and 0.59, respectively) and drop-out (RRR=0.58 and 0.81) than
being still enrolled, relative to Italian students. SGs also have very low risks of transfer-
ring relative to Italians (RRR=0.29). When the model is performed for the two genders
separately (Table 4), a similar pattern is confirmed for women. In contrast, among men,
results show that ISs and SGs are linked to a lower risk of getting the BA degree, and
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Table 5 Relative risk ratios from discrete-time multinomial logistic regression of student status by

profile

BA degree vs. still enrolled Italians SGs (1) SGs (2) 1Ss (1) I1Ss (2)
RRR RRR RRR RRR RRR

Gender

M Ref. Ref. Ref. Ref Ref.

W 1.06** 1.29% 1.26 1.41 1.22

Age 0.94%** 0.94* 0.95 1.00 1.00

High-school diploma®®

Other Italian high schools Ref. Ref. Ref.

Lyceum 1.53%% 1.57%* 1.64%*

Geographical area of citizenship

Romania Ref. Ref.

Eastern Europe 1.02 0.82

non-Western countries 0.72* 0.54*

Western countries n.r. n.r.

Time in months

1-33 0.02%%* 0.07%** 0.07%** 0.03*** 0.03***

34-39 Ref. Ref. Ref. Ref. Ref.

40-45 0.86*** 0.86 0.88 0.94 094

46-51 0.67*** 0.94 0.96 1.81%* 1.82%*

52-57 0.45%** 0.44%* 0.45%* 0.78 0.79

58-63 0.35%** 044** 045** 0.59 061

64-72 0.20%** 0.371%%* 0.32%%* 0.48%* 0.48**

Drop-out vs. still enrolled

Gender

M Ref. Ref. Ref. Ref. Ref.

w 1.09%* 091 0.89 0.78 0.86

Age 0.99** 0.97 0.97 1.02 1.03

High-school diploma®®

Other Italian high schools Ref. Ref. Ref.

Lyceum 0.81%** 0.69* 0.69*

Geographical area of citizenship

Romania Ref. Ref.

Eastern Europe n.r. 242

non-Western countries 0.70 2.89*%

Western countries n.r. n.r.

Time in months

1-33 2.38%** 178 1.77 3.28% 3.27%

34-39 Ref. Ref. Ref. Ref. Ref.

40-45 0.52%** 037 037 1.07 1.06

46-51 .11 0.39 0.40 235 234

52-57 0.43*** 0.21 0.21 0.01 0.01

58-63 1.09 1.1 1.1 1.99 1.98

64-72 0.76** 035 035 035 034

Transfer vs. still enrolled

Gender

M Ref. Ref. Ref. Ref. Ref.

W 0.86 242 1.23 117 1.85

Age 0.92%** 1.02 1.17 1.01 0.99

Page 14 of 23
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Table 5 (continued)

BA degree vs. still enrolled Italians SGs (1) SGs (2) 1Ss (1) ISs (2)
RRR RRR RRR RRR RRR

High-school diploma®®

Other Italian high schools Ref. Ref. Ref.

Lyceum 1.60%** 0.02 0.03

Geographical area of citizenship

Romania Ref. Ref.
Eastern Europe n.r. 0.1
non-Western countries 0.06 0.01
Western countries n.r. n.r.

Time in months

1-33 1.29 1.02 1.04 047 047
34-39 Ref. Ref. Ref. Ref. Ref.

40-45 0.04%** 0.94 093 0.01 0.01
46-51 0.57* 0.95 1.06 0.82 0.78
52-57 0.01 0.89 1.08 0.02 0.02
58-63 0.70 0.86 1.24 0.01 0.01
64-72 0.23%%* 0.82 1.56 0.02 0.06

The model controls also for place of domicile at enrolment, disciplinary area, scholarship and diploma grade (only for
Italians and SGs)

SGs/ISs (1): models do not control for origin area; SGs/ISs (2): models control for origin area
Source Authors’ elaboration on administrative data of Sapienza University of Rome

SGs second-generation students; ISs international students; n.r. coefficients are not reported because computed on less than
10 observations

*p<0.1; **p <0.05; ***p <0.001
2 Computed only for Italians and second generations

b Classical and Scientific Lyceum” and “Other Lyceum” have been merged into “Lyceum” due to the small sample size of
“Other Lyceum”

only ISs are linked to a marginally (p<0.1) lower risk of dropping-out, compared with
being still enrolled, relative to Italians. One must bear in mind that caution is needed
in interpreting results on migrant-native differentials, because they might be due to the
different sample sizes. As regards the likelihood of transferring to another university,
no gender differences were detected among the three profiles. Moreover, as expected,
results suggest that women get the BA degree faster than men (Table 4).

The estimation by student profile is presented in Table 5. Here the information on high
school is included only for SG and Italian students because this kind of information is
not available for students who got their diploma abroad. Moreover, for non-Italian stu-
dents, the area of origin is taken into account. In this regard, two models are presented:
model 1 (SG (1) and IS (1)) includes only demographic and academic characteristics. In
model 2 (SG (2) and IS (2)) the origin area is added.

Like Italian students, for SGs the high school track is associated with BA graduation.
Indeed, those who have a Lyceum diploma have a higher risk of getting the BA degree,
compared to those with a Technical or Vocational diploma (Italians: RRR=1.53; SGs (1):
RRR=1.57; SGs (2): RRR=1.64). Conversely, the age at enrolment is negatively asso-
ciated with obtaining the BA degree (only among Italian and SG (1) students), drop-
out and transfer to another university (for Italians). Moreover, Model SG (1) suggests
that SG women have a marginally (p <0.1) higher risk of getting the BA degree than SG
men, following the same pattern as Italian students. Nonetheless, when citizenship is
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introduced into the analysis, (Model SG (2)), this result turns out to be not significant

and a higher risk of getting the BA degree is associated with the Romanian students as

opposed to Asians, Africans, Latin Americans and students from Western countries.
Concerning the time-to-degree, the analysis suggests that Italian students are more

likely to get the BA degree in a shorter time than their foreign counterparts.
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Table 6 Importance of independent variables for regression trees for final grade

Final grade

Total population Foreign population

Independent variable  Importance Relative Independent variable  Importance Relative
importance importance
(%) (%)

Type of high-school 1.0245 100.00 Geographical area of 0.3645 100.00

diploma citizenship

Age 0.7389 7212 Age 0.3208 88.00

Domicile 0.3300 32.20 Type of high-school 0.1730 47.44

diploma

Geographical area of 0.3027 29.54

citizenship

Gender 0.2980 29.09

The analysis also suggests that the high school type has also a statistically significant
effect on formal drop-out. Italian and SG students coming from Lyceum show a lower
probability of dropping-out than those coming from Technical or Vocational schools.
Unsurprisingly, and in line with the literature, the likelihood of dropping-out is greater
in the first time-period. Results display that Italians are 2.4 times more likely to drop-out
by the 33rd month. In the same time-period, ISs are 3.3 times more likely to experience
such an event; SGs also show a higher risk even if the result is not significant. The analy-
sis of the timing of transfer to another university does not detect any differences, except
for Italians.

Regression trees

High-school diploma type is the most important predicting variable for the final grade
for the total population of BAs, followed by, in decreasing order of importance: age at
enrolment; place of domicile at enrolment; area of citizenship; and gender (Table 6).
When the analysis is applied only to foreign students, the area of citizenship (Romania,
other Eastern European Countries, Africa, Asia, Latin American, Western Countries) is
the most important predicting variable. This is followed by age and Type of High-School
Diploma (foreign diploma, Italian Lyceum, other Italian diplomas).

Figures 1 and 2 report the regression trees for, respectively, final grade for the total
population and for foreign students: the predicted response value reported in each node
is the average observed final grade normalised with respect to the median outcome
within the student’s faculty.

Looking at the total population (Fig. 1), the terminal nodes (leaves) have identi-
fied eleven groups of BAs and following the splitting path the best split is whether the
student obtained the High-School diploma abroad or in Italy, distinguishing between
Lyceum and other Italian diplomas. If abroad, the BA graduate is in the left node (101
individuals), whereas for Lyceum and for other Italian diplomas, he/she is in, respec-
tively, the central and right node with 5743 and 1329 individuals.

Among the international BAs who earned a foreign high-school diploma, the best split
is determined by the area of citizenship. Specifically, node 1 (40 individuals) is charac-
terised by Eastern European and Western citizens with the highest predicted response
value among ISs (0.97, corresponding to 98.23/110), together with node 2 (which
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includes 23 individuals from Latin America and Romania with average normalised final
grade of 0.94, corresponding to 97.70/110). The remaining 38 ISs from Africa and Asia
in node 3 achieved, overall, the lowest average grade of all BAs (0.90, corresponding to
90.16/110).

Among the BAs who obtained the Lyceum diploma, the best split is for whether the
student’s age at enrolment was younger than 19.1 years, between 19.1 and 21.2 years or
older. For the younger BAs (4206 individuals), the following best distinction is whether
they are “offsite” or not: those who live in Rome (1900 individuals in node 4) are charac-
terised by a slightly higher average final grade (1.01 corresponding to 101.83/110) than
those who are “offsite” with an average grade perfectly in line with their faculty’s median
grade (1.00 corresponding to 101.58/110).

A gender gap emerges only for BAs with a prior Lyceum diploma who enrolled
between 19.1 and 21.2 years. These have generally lower final grades than their younger
peers, and a better performance for women (741 individuals with average final grade
value equal to 0.99) compared to men (447 individuals with an average final grade value
of 0.97).

Finally, the remaining 1329 individuals with a non-Lyceum Italian high-school diploma
are split by their age at enrolment. Those who enrolled younger (621 individuals in node
9) achieved higher average final grades (0.98) than those who enrolled when they were
older (699 individuals in node 10 with average final grade equal to 0.96). The exception
was for nine individuals in node 11 who entered University late but who, overall, per-
formed best.

By analysing only foreign BAs (Fig. 2), the regression tree allows us to highlight dif-
ferent performances in terms of average final grades by distinguishing by large citizen-
ship groups: BAs from Africa and Asia exhibit the lowest average normalised final grade.
Only for BAs with South American and Romanian citizenship, a distinction emerges
between IS and SG students. ISs are characterised by greater heterogeneity, and their
differences depend mainly on age. The performances of SGs are, instead, more homoge-
neous with generally higher final grades: differences are, for the most part, related to the
type of Italian High-School diploma (Lyceum: 0.98, i.e. 99.36/110, vs other Italian diplo-
mas: 0.95, i.e. 94.61/110).

For the sake of brevity, results from the regression tree of the time-to-degree for all
BAs are not reported here (Fig. 1A in Additional file 1: Appendix). The results con-
firm the decisive importance of the student’s age at enrolment and the type of High-
School diploma. Those with an Italian educational background are characterised by a
lower average time-to-degree (normalised values equal to 1.04 and 1.09 for, respectively,
Lyceum and other Italian diplomas) compared to their international colleagues (1.12).
The analysis also confirms the role of gender, with women having lower time-to-degrees
than men.

Discussion and conclusions

Following a cohort of 1st-year Bachelor students enrolled at Sapienza University, the
present study investigated the academic performance of foreign students with an Ital-
ian educational background as compared to foreign students with a foreign educa-
tional background and Italian students. Specifically, the analysis focuses on the degree
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completion, the final grade and the time-to-degree, by applying discrete-time competing
risk hazard models and regression trees.

We defined foreign students with a foreign educational background as international
students (ISs), and foreign students with an Italian educational background as second-
generation students (SGs).

The findings support our first hypothesis (H1) that students with foreign citizenship
suffer from a relative disadvantage, and that SGs show an advantage with respect to ISs.
Compared to Italian students, both SGs and ISs had significantly lower outcomes, for
both genders. Nevertheless, results suggest that, in terms of educational performance,
SGs are more similar to Italians than to ISs.

Looking at the geographical area of citizenship, students coming from non-Western
countries show lower risk of getting the BA degree, for both SGs and Is. Following the
notion of cultural distance (Furnham & Alibhai, 1985), we can argue that students with
a non-Western background experience higher psychological and socio-cultural stress,
which might affect their academic performances.

It is worth noting that ISs are a highly heterogeneous group. They are composed of
both students who come in the context of consolidated chain migration (Romanians,
Latin Americans, Africans) and students who are mainly driven by internationalisation
policies implemented by universities, having no specific connections to the country of
destination. We might speculate that their academic success is associated with various
aspects of their academic and social life, such as language barriers, socio-economic sit-
uation and psychological and socio-cultural adaptation (Baker & Siryk, 1999; Rienties
et al,, 2012). These are, in turn, related to socio-demographic variables.

Conversely, SG students are a more homogenous group than ISs because of a common
educational background and have overcome most difficulties in terms of educational
integration. Nonetheless, our results show worse performances than Italians, in terms of
the lower probability of getting the BA degree during the period analysed (Tables 2 and
3). We can interpret this result as a consequence of educational disadvantages that SGs
have failed to shrug off. Unlike Italian students, the majority of SGs come from Techni-
cal or Vocational high schools. Moreover, one can observe that recently arrived students
are often allocated to classes with younger peers, mainly to address their low language
proficiency. This practice may have important implications for their degree, especially in
terms of school delay, choices for shorter educational paths and early exits from school
(Minello & Dalla Zuanna, 2014). However, even after controlling for age at enrolment,
a residual disadvantage persists and SGs still perform worse than Italian students. Fur-
ther studies based on a qualitative approach are needed in order to deeply analyse the
detected differences.

Both SGs and ISs have lower drop-out rates, even if this result is not significant among
men. Nonetheless, since in our study information about the drop-out is retrieved from
administrative data, and thus it refers to the official withdrawal from the studies, results
must be interpreted with caution.

It is not surprising that the lowest drop-out rate is observed among international stu-
dents. Indeed, for non-EU citizens holding a residence permit for study purposes, for-
mal withdrawal entails the loss of such a permit. Therefore, it will prevent students from

enrolling in other Italian universities in the same academic year. Moreover, to enrol in
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subsequent academic years, students must refer to the competent Italian Embassy or
Consulate in their country of origin. A further reason for the observed figure concerns
the fact that such a procedure is not required for students who decide to leave their
courses and enrol at another university abroad: students who return to their countries
of origin without getting the BA degree may continue to study without any formal appli-
cation in Italy. Moreover, as international students face many challenges in attaining a
university course abroad, they are generally highly motivated.

Concerning second-generation students, a lower willingness to formally drop out in
respect to Italian students is also observed among SGs. This figure might be linked to
the strong expectations of immigrant families versus the education career of their chil-
dren, which might act as a deterrent from dropping out. This interpretation suggests the
opportunity to further explore the reasons for formal and informal drop-out for second-
generation students, using a qualitative approach.

Our second hypothesis (H2) about the existence of gender differences in academic
performance within the foreign student population is confirmed. Overall, as expected,
results show that women are more likely to get the BA degree (and less likely to drop-out
or transfer) than men. In addition, the gender difference seems to be relevant among
SGs. However, when we include the geographical area of citizenship in the model, the
difference between the genders disappears. This might be related to the fact that control-
ling for the geographical area of citizenship implicitly accounts for gender differences in
migrant subgroup composition.

Further research is needed in order to explain this pattern in the context analysed. We,
though, can speculate that migration background enhances gender differences in educa-
tion through a greater social control over daughters and that this pushes women more
than men to succeed in school (Feliciano & Rumbaut, 2005). Moreover, education may
represent a special opportunity of self-fulfilment and empowerment for women (Lago-
marsino & Ravecca, 2014).

Finally, our results support the third hypothesis (H3) on the existence of differences
linked to the geographical area of citizenship of the students and their families: both
SGs and ISs belonging to communities that are better integrated in the Italian social
and cultural context perform better. For instance, among SGs, Romanian students are
more likely to get the BA degree than students belonging to families from non-Western
countries.

The third hypothesis is partially confirmed by looking at ISs as well, with non-Western
citizens showing the lowest risk of getting the BA degree and Western and Eastern Euro-
pean students showing the highest final grades. Indeed, as mentioned above, ISs include
both selected students in terms of educational and socio-economic background, mainly
from Western countries, and a highly heterogeneous group, from all-over the world,
with very different backgrounds.

As far as BAs are concerned, results from regression trees about final grade and
time-to-degree suggest that the disadvantage of SG disappears. This finding should
be interpreted with caution and two considerations are needed here: first, BAs are a
highly selected population. Indeed, the university experience perhaps helps selected
students to overcome the obstacles found in the literature with reference to the edu-
cational paths of foreign nationals. Second, we detected that school track does not
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seem to play a role among foreign students in determining the likelihood of get-
ting the BA degree. Further studies are needed, based on ad hoc surveys, to further
explore the social and economic factors that influence the academic performances of
foreign students that focus on second-generation immigrants.

To conclude, we note some limitations in the study that can be ascribed to the fact
we are using administrative data. In assessing the importance of migratory and edu-
cational background on academic performance, we envisage two main issues: the
first concerns information on the BAs’ age at arrival in Italy, this influences the level
of cultural and social integration attained. This, in turn, affects the academic per-
formances. The second is related to the small size of the cohort of foreign students,
which means that it was not possible to perform in-depth analysis about country-of-
origin differences.

Despite these limitations, the added value of the study consists in having measured, for
the first time, the academic performances of foreign students with an Italian educational
background in an Italian university setting. Further studies are needed to better under-
stand diversity within the second-generation students enrolled in Italian universities, and
to highlight specific policies likely to foster equity and inclusion there. Nonetheless, our
results draw attention to the urgent need for a comprehensive debate on second-gener-
ation immigrants. This starts with school policy, but raises issues of citizenship acquisi-

tion and, in particular, the role of citizenship in the integration of migrant communities.
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