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Si chiamava
Moammed Sceab
Discendente
di emiri di nomadi
suicida
perché non aveva pit
Patria
Amo la Francia
e mutd nome
Fu Marcel
ma non era Francese
e non sapeva piu
vivere
nella tenda dei suoi
dove si ascolta la cantilena
del Corano
gustando un caffe
E non sapeva
sciogliere
il canto

del suo abbandono
Giuseppe Ungaretti, In memoria, Porto Sepolto (1916)

He says: I am from there. I am from here
But neither am I there, nor here.
I have two names. They meet and they depart.....

And two languages, I have forgotten in which I used to dream.

Mahmoud Darwish, Antithesis, translated by George EI-Hage, Journal of Arabic
Literature, XXXVI, 1
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Doomed to Separation or Ready for Integration? Second-Generation

Immigrants in the Italian Primary School

by Mariagrazia CAVALLO

The integration of second generations is crucial for the well-being, the sta-
bility and the social cohesion of the receiving societies. However, childhood
years can be decisive for the development of a national identity as well as for
adult labor market performance. While the former is important for a proper
cultural adaptation, the latter can determine future economic and social out-
comes. In this work, I study second-generation immigrants in Italy up to
the age of 10. First, I analyze the evolution of the educational gap between
natives and immigrants. Then, I evaluate the importance of early language
acquisition as a prerequisite for satisfactory school performance and the ac-
quisition of further skills. Finally, I focus on the different role of native and
non-native peers’ age effects in this performance, investigating whether a

double disadvantage exists among second-generation children.
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Preface

In countries with persistent population inflows, the integration of the im-
migrants is crucial for the well-being, the stability and the long-term social
cohesion. However, the adaptation into a different society is a fragile pro-
cess that involves many socioeconomic dimensions (Zimmermann, Zimmer-
mann, and Constant (2007); Constant and Zimmermann (2008); Constant,
Gataullina, and Zimmermann (2009); Gorinas (2014)). When social integra-
tion is successful, immigrants catch up with the natives in terms of employ-
ment, income and educational achievements. On the other hand, failed inte-
gration may turn immigrant communities into segregated and permanently
disadvantaged minorities.

The marginalization of the second generations is the first consequence of a
rupture in the integration process. Second generations are a sizeable share of
the population in the main regions of destination: they account for 12% of the
total population in the US (Trevelyan et al. (2016)), for 6.5% of the total pop-
ulation in the EU (EUROSTAT (2014)) and for 2.4% of the total population
in Italy (15% of the population, in the age 0-5, ISTAT (2018b)). These figures

are set to increase in the near future, given the raising migration flows and



the declining fertility trends of the natives'. This is particularly true for Italy,
which is a relatively new destination country and whose immigrant popu-
lation has significantly increased in the last 30 years. What will happen to
these generations in the next decades? Will they achieve integration, or stay
at the margins of the society?

The recent and worrying phenomenon of second-generation terrorists is one
notable example that proves the importance of a satisfactory adaptation to
the host society along all dimensions. Actually, many second-generation ter-
rorists looked even well-integrated from an economic point of view. For in-
stance, Krueger and Maleckova (2003) and Krueger (2007) find that in some
cases there may exist a positive association between being above the poverty
line, having higher education and participating in terrorist attacks.

This evidence has led many authors to argue that, rather than being a melting
pot of different ethnic groups, receiving societies are fragmented and strati-
tied. Immigrants and their descendants are incorporated in specific segments
of the host society, often the poorest ones. As a consequence, the literature
has introduced the concepts of downward assimilation or segmented assimila-
tion (Portes and Zhou (1993); Portes and Rumbaut (2001); Alba and Waters
(2011)).

We know that integration (or marginalization) starts early in life. Early child-
hood years can be decisive for the health status, the identity formation and

the human capital accumulation, which can determine future integration or

!In Italy, native women and immigrant women have 1.24 and 1.98 children per capita,
respectively (ISTAT (2018b)).
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exclusion. Neal and Johnson (1996), for instance, find that test score differ-
ences between black and white children may explain future wage gaps. Sim-
ilarly, Carneiro, Heckman, and Masterov (2005) point out that gaps in ability
across ethnic groups, arised even at a very early age, tend to become perma-
nent and affect labour market opportunities.

A large part of this gap is not migration-specific, but is the result of bad so-
cioeconomic conditions. As suggested by Currie and Thomas (2001), test
scores at the end of primary schools have a higher probability to affect future
wages for students of lower socioeconomic status. This effect is reduced for
students of higher socioeconomic conditions. However, as found by Fryer
and Levitt (2013), children between the age of 8 and 12 months belonging to
different ethnic groups do not show significantly differences in IQ scores.

In other words, what matters is what happens in the childhood. A child’s life
may inevitably change due to early shocks. The latter come from a variety of
sources, such as nutrition (Almond, Mazumder, and Ewijk (2015); Adhvaryu,
Fenske, and Nyshadham (2019)), diseases (Almond, Currie, and Hermann
(2012); Venkataramani (2012); Bhalotra and Venkataramani (2013)), pollu-
tion (Ferrie, Rolf, and Troesken (2012); Isen, Rossin-Slater, and Walker (2017);
Black, Biitikofer, and Salvanes (2019)), weather (Rosales-Rueda (2018)), ma-
ternal stress (Lee (2014); Aizer, Stroud, and Buka (2016)), abuse, violence and
maltreatment (Robst (2008); Robst (2010); Currie and Widom (2010); Barrett,
Kamiya, and Sullivan (2014)). These shocks may not only affect the short run

but often have long lasting effects.
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The likelihood of being exposed to a traumatic event is higher for immi-
grant and refugee children who often develop post-traumatic stress disorder
(Almgqvist and Brandell-Forsberg (1997); Sack, Clarke, and Seeley (1995); Jay-
cox et al. (2002); Kien et al. (2018)). Actually, immigrant and refugee children
may be exposed to a variety of pre-migration, migration and post-migration?
stressors that increase their risk of victimization and, as a consequence, the
risk of developing severe psychological disturbances (Pumariega, Rothe, and
Pumariega (2005); Fazel, Wheeler, and Danesh (2005); Stevens and Volle-
bergh (2008); Bronstein and Montgomery (2011); Zwi et al. (2018); Jabbar and
Zaza (2019)). Moreover, this greater likelihood persists among second gener-
ation children as a consequence of their parents’ immigration and migration
background (Ceri et al. (2017); Bryant et al. (2018); Silwal et al. (2019)).

Individuals who experience an adversity during their infancy, or even in-
utero, may never catch-up along their whole life. However, a childhood
shock may produce different effects in different ages. According to the lit-
erature, it is possible to identify particular ages in the life of an individ-
ual that are especially sensitive for a child’s psycho-biological development;
namely, the so-called critical periods (Penfield and Roberts (1959); Lenneberg
(1967); Snow and Hoefnagel-Hohle (1978); Newport (2002); Van Den Berg

et al. (2014)). For this reason, analyzing what happens in the childhood is a

topic of the utmost importance. Policy actions can be very effective within

2P1re—mig1ration and migration stressors could be the exposure to war, torture, violence,
terrorism, famine, natural disasters, separation from the family, traumatic journey, deten-
tion in refugee camps. Post-migration stressors, instead, may include discrimination and
prejudice, especially from their peers in class, once they settle in the destination country.
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the critical periods. Closing socioeconomic gaps at older ages is still possible,
but more expensive and more uncertain.

Education is one dimension that deserves particular attention in the early
stage of the life of an individual. The importance of education for human cap-
ital formation, at the micro level, and economic growth, at the macro level,
is unquestionable (Griliches (1997); Goldin and Katz (2008); Hanushek and
Woessmann (2012)).

This thesis studies second-generation immigrants in the Italian Primary School.
There are many reasons that motivate this choice. The first is that, if, as
stressed above, early school years are crucial, then it is necessary to under-
stand what happens to the educational gap between natives and immigrants
at the end of the Primary School.

Chapter 1 focuses on the evolution of this educational gap. Another reason is
that, at the age of 10, children are still close to the critical period for language
acquisition. Proficiency in the language of the destination country is an es-
sential prerequisite for socioeconomic integration of immigrants. However,
for second-generation children it may be crucial in the acquisition of further
skills as well as for satisfactory school performance.

Chapter 2 focuses on the causal effect of reading performance on mathemati-
cal performance among second-generation children. A further reason is that
at early ages the children’s performance may be affected by age itself. The
effect of age may be due to both biological reasons, accumulated knowledge,

and peers’ interactions.
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Chapter 3 focuses on the different role of native and non-native peers’ age
effects in the educational outcomes, investigating whether a double disad-

vantage exists among second-generation children.



XV

This thesis uses confidential data kindly provided by the statistical archives of the
Italian Institute for the Evaluation of the Educational System (INVALSI). The views
expressed in this thesis are solely those of the author and do not necessarily reflect

those of the INVALSI.






Xvii

Contents

Abstract v

Preface

ix

1 The Educational Gap of Second-Generation Children in the Italian

Primary School. 1
1.1 Introduction . ... .... ... ... . ... ... . ... 1
1.2 Related Literature . . . . . ... ... ... ... ...... 5
1.3 Conceptual Framework . ... ... .. ... .......... 9

1.3.1 The evolution of the educationalgap. . . . . . ... .. 13
14 Data. .. ... ... ... . e 16
1.5 Empirical Strategy . . . .. ... ... oo 0 0L 18
1.6 Results . . ... ... ... . ... .. . 23
1.7 Conclusions . . ... .... ... ... .. ... .. 25
18 Figuresand Tables . . .. ... .. ... ............. 29

1.8.1 Immigrant-native Gap. Histograms and Kernel Densi-



Xviil

2 Lostin Translation: Reading Performance and Math Performance of

Second-Generation Children in Italy. 37
21 Introduction ... ... .. .. ... ... .. . L. 38
2.2 Related Literature . . . . ... ........... ... ..., 44
23 Data. ... .. ... . o e 46
24 Empirical Strategy . . . .. ... .. oo oL 48
25 Results .. ... ... 54

251 Firststage . . ... ... ... 55

252 Secondstage. .. .............. ... .. ... 56

2.5.3 Second Generations under Proficiency Level 3 . . . . . 58
26 Conclusions . .. ... ... ... . ... . .. 0 .. 59

3 Absolute and Relative Age Effects in Children’s Performance. A

Double Disadvantage for Second Generations? 65
31 Introduction . ... ... ... ... ... .. ... ... 65
3.2 Related Literature . . . . ... ... ... .. ... ... 69
33 Data. ... ... ... . .. e 73
3.4 Empirical Strategy . . . ... ... ... o oo L 76
35 Results . . ... .. 79
36 Conclusions . ... ... ... ... e 82
3.7 FiguresandTables . . ... .................... 84

Bibliography 87



XiX

List of Figures

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

3.1

Histogram Score in Italian in the 2nd Grade . . . . . . . .. .. 27
Histogram Score in Italian in the 5th Grade . . . . . .. .. .. 27
Histogram Score in Mathematics in the 2nd Grade . . . . . . . 28
Histogram Score in Mathematics in the 5th Grade . . . . . .. 28
Kernel Density Score in Italian in the 2nd Grade . . . . . . .. 29
Kernel Density Score in Italian in the 5th Grade . . . . . . . .. 30
Kernel Density Score in Mathematics in the 2nd Grade . ... 31
Kernel Density Score in Mathematics in the 5th Grade . . . . . 32

Histogram Monthof Birth . . . . ... ... ... .. ...... 84






List of Tables

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.1

2.2

Descriptive Statistics . . . . .. ... ... .. ..o L
Dependent Variable: Score in Mathematics in the 5th Grade

First Stage. Score in Math in the 2nd Grade (IV: Relative Age
with Respect tothe Max) . . . . . ... ... .. ... .......
First Stage. Score in Math in the 2nd Grade x Second (IV: Rela-
tive Age with Respect to the Max x Second) . . . . ... ... ...
Second Stage (IV: Relative Age with Respect to the Max, Relative
Age with Respect to the Max x Second) . . . .. ... ... ....
Dependent Variable: Score in Italian in the 5th Grade . . . . .
First Stage. Score in Italian in the 2nd Grade (IV: Relative Age
with Respect tothe Max) . . . . .. ... ... ... . ......
First Stage. Score in Italian in the 2nd Grade x Second (IV:
Relative Age with Respect to the Max x Second) . . . . . . ... ..
Second Stage (IV: Relative Age with Respect to the Max, Relative

Age with Respect to the Max x Second) . . . ... ... ......

Descriptive Statistics . . . . ... ..... ... ... ... ...

OLSregression . . .. ... .. ... ... ... ...

XX1

33



xxii

2.3

24

2.5

2.6

2.7

2.8

3.1

3.2

3.3

3.4

Two-stage least square regression. First Stage . . . . . .. ... 62
Two-stage least square regression. Second Stage . . . . .. .. 62
Two-stage least square regression. First Stage (Score Italian <
Level3) . . . . . . e 63
Two-stage least square regression. Second Stage (Score Italian
<Level3) . . . . . . 63

Two-stage least square regression. First Stage (Score Italian >

Two-stage least square regression. Second Stage (Score Italian

>Level3) . . . 64
Descriptive Statistics . . . . . ... ... .. ... .. ... 75
MonthofBirth . . . ... ... ... .. ... .. ... .. ..., 85
Dependent Variable: Score in Italian . . . ... ... ... ... 85

Dependent Variable: ScoreinMath . . . ... .......... 86



Chapter 1

The Educational Gap of
Second-Generation Children in the

Italian Primary School.

1.1 Introduction

This chapter studies the evolution of the educational gap between native and
second-generation children from the 2nd to the 5th grade of the Italian Pri-
mary School.

Second generations account for 12% of the total population in the US (Trevelyan
et al. (2016)), and for 6.5% of the total population in the EU (EUROSTAT
(2014)). Given the raising immigration flows and the declining fertility of the
natives, these figures are set to rapidly increase in all destination areas. In
Italy, native women and immigrant women have 1.24 and 1.98 children per

capita respectively. In the age 0-5, second generations account for 15% of the
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population (ISTAT (2018b)). The integration of these generations into the Ital-
ian society will be a crucial issue for the next decades, and their educational
achievement will be decisive in this process.

Second generations are disadvantaged because on average their parents are
poorer and less educated than the natives (Table 1.1).

Socioeconomic hardship is easily conveyed across generations, fostering the
birth of permanently disadvantaged minorities into the destination societies.!
A failure in the educational progress is a predictor of future difficulties in
the labor market (Carneiro, Heckman, and Masterov (2005); Almond, Currie,
and Duque (2018)), and is one key mechanism through which the initial dis-
advantage may become permanent. On the contrary, a successful education
can be very effective in order to catch up with the natives.

In this analysis, we study a possible mechanism through which early educa-
tional disadvantages accumulate over time. In particular, we study whether
a different initial human capital causes the persistence of second-generation
children’s disadvantage at the end of the Italian Primary School.

The very early years of education are crucial for the second generations,
because different mechanisms that can have permanent effects work in the

childhood. First, children are still within the "critical period" for language

I This process of marginalization is also referred to as "downward assimilation" or "seg-
mented assimilation" (Portes and Zhou (1993); Portes and Rumbaut (2001); Alba and Wa-
ters (2011)). Some notable examples are Mexican immigrants (Borjas (1993); Valdez (2006)),
African Americans (Hughes and Thomas (1998)), or Native Americans (Yinger and Simpson
(1978)), .
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TABLE 1.1: Descriptive Statistics

Variable Natives Second Generations Diff.
Female 0.4957 0.5001 -0.0044*
(0.0007) (0.0024) (0.0024)
Math Score 2 59.1339 51.8493 7.2845%**
(0.0741) (0.2704) (0.2804)
Math Score 5 58.1370 51.0769 7.0601***
(0.0757) (0.2764) (0.2866)
Italian Score 2 64.5935 56.5395 8.0540***
(0.0706) (0.2578) (0.2673)
Italian Score 5 63.2457 54.5021 8.7436%**
(0.0709) (0.2586) (0.2681)
ESCS Student 0.1307 -0.4863 0.6170***
(0.0048) (0.0176) (0.0183)
ESCS Class 0.0435 -0.0631 0.1066***
(0.0046) (0.0168) (0.0174)
ESCS School 0.0304 -0.0050 0.0354**
(0.0046) (0.0168) (0.0174)
Mother’s Higher Education  0.1974 0.1211 0.0762***
(0.0015) (0.0054) (0.0056)
Father’s Higher Education ~ 0.1516 0.0992 0.0524***
(0.0013) (0.0048) (0.0050)
Mother Unemployed 0.3200 0.5326 -0.2126***
(0.0022) (0.0081) (0.0084)
Father Unemployed 0.0408 0.0896 -0.0488***
(0.0006) (0.0023) (0.0023)
Mother Blue-collar worker  0.1049 0.2221 -0.1172***
(0.0009) (0.0033) (0.0034)
Father Blue-collar worker 0.2364 0.5160 -0.2796***
(0.0016) (0.0057) (0.0059)
Mother White-collar worker  0.3701 0.0564 0.3137%**
(0.0021) (0.0078) (0.0081)
Father White-collar worker  0.3573 0.0697 0.2876***
(0.0019) (0.0070) (0.0073)
Mother Self-employed 0.0834 0.0489 0.0345***
(0.0006) (0.0021) (0.0022)
Father Self-employed 0.2275 0.1674 0.0600***
(0.0011) (0.0041) (0.0042)
Obs 648 267 51 097

*

“p <0.01,"p <0.05 p <01
Standard Errors in parenthesis clustered at the school-cohort level.
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acquisition;2 then, early disadvantages accumulate over time due to mech-
anisms like the dynamic complementarity and the self-productivity of skills
outlined by Cunha and Heckman (2007). These delicate processes build the
basis of human capital accumulation, and their action can have lifetime con-
sequences.

The existence of a native-immigrant educational gap is an empirical regu-
larity in most destination countries (Colding, Husted, and Hummelgaard
(2009); Algan et al. (2010); Dustmann et al. (2012); Ochinata and Van Ours
(2012); Kunz (2016)), even though some notable exceptions exist where immi-
grants outperform the natives.?> Attitude towards education, motivation and
aspirations are crucial elements to explain this success (Xu and Wu (2017);
Burgess and Heller-Sahlgren (2018); Carlana, La Ferrara, and Pinotti (2018)).
We study the impact of the initial human capital on the evolution of the ed-
ucational gap between native and second-generation children from the age
of 7 to the age of 10. We want to know whether the initial gap in favor of
the natives is reduced or not at the end of the Primary school. Borrowing
from the growth literature, we say that second generations "converge" to the

natives if the educational disadvantage declines over time.

2This period is related to the psychological and biological development of children. In
the childhood, the brain’s elasticity and neural plasticity are particularly high. The way
and the time within abilities are still manipulable depend on the type of ability itself. For
instance, IQ score could be influenced until the age of 10 (Schuerger and Witt (1989)). It is
still controversial what should be the critical age for language acquisition; however, there is
enough consensus on the fact that it could be identified with the period just before puberty,
around the age of 12 (Bleakley and Chin (2010); Van Den Berg et al. (2014)).

3This phenomenon is known in the literature as the immigrant paradox. This is the case, for
instance, of immigrant children in Canada and Australia, and in particular of Asian children
in the US and Indian children in the UK (Chiswick and DebBurman (2004); Wilson, Burgess,
and Briggs (2011); Coll and Marks (2012); Pong and Landale (2012); Burgess (2014); Burgess
and Heller-Sahlgren (2018)).
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We use test scores in the 2nd grade as a proxy of the initial human capital,
and test scores in the 5th grade as the outcome variable. Clearly, testing the
effect of the initial human capital may be difficult because of omitted vari-
ables such as effort, ability, motivation, and aspirations, which affect scores
both in the 2nd and the 5th grade. We deal with this well-known econometric
issue through an IV approach. Our results show weak signs of convergence
in Math, and none in Italian. In line with the previous literature, the differ-
ence between the OLS and 25LS suggest that unobservable variables, such as
effort, ability, motivation, and aspiration of children, rather than observable
variables, could be the main drivers to explain the possible catch-up of im-
migrants.

The rest of the analysis is organized as follows. Section 1.2 reviews the ex-
isting literature. Section 1.3 discusses the main mechanisms. Section 1.4 de-
scribes the data. Section 1.5 introduces the empirical strategy. Section 1.6

discusses our results, and Section 1.7 concludes.

1.2 Related Literature

This analysis bridges three literatures. The first studies the native-immigrant
educational gap (Gang and Zimmermann (2000); Fryer and Levitt (2004);
Fryer and Levitt (2006); Colding, Husted, and Hummelgaard (2009); Patac-
chini and Zenou (2009); Algan et al. (2010); Dustmann et al. (2012); Ochi-

nata and Van Ours (2012); Krause-Pilatus, Rinne, and Schiiller (2015); Kunz
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(2016)). The second is about the mechanisms of skill formation and human
capital development (Heckman (2006); Heckman (2007); Cunha and Heck-
man (2007)). The third is about the phenomenon of immigrant paradox and
its possible solutions (Wilson, Burgess, and Briggs (2011); Burgess (2014); Xu
and Wu (2017); Burgess and Heller-Sahlgren (2018); Carlana, La Ferrara, and
Pinotti (2018)).

The existence of a native-immigrant educational gap is an empirical regu-
larity in most destination countries. The fact that second-generation chil-
dren inherit their parents’ disadvantages is a sign that the integration pro-
cess of immigrants is arduous and fragile. There are various reasons why
the first generations could experience difficulties in the labour markets and
lower economic outcomes than natives. First, their low language skills may
be a significant barrier to increase employment probability (Chiswick (1991);
Dustmann and Fabbri (2003); Bleakley and Chin (2004); Miranda and Zhu
(2013); Yao and Van Ours (2015)). Second, they could be discriminated by na-
tives (Bertrand and Mullainathan (2004)). Third, they could have lower abil-
ities, or, even when they are high-skilled, high-educated, or over-educated,
there could be difficulties in transferring their human capital in the destina-
tion country (Friedberg (2000); Cohen-Goldner and Eckstein (2008); Chiswick
and Miller (2009); Liu, Palivos, and Zhang (2017)). However, the reasons why
these disadvantages are transmitted to second (and even further) generations

are less clear. In general, the literature identifies two main channels, which
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are often both in act and, by interacting each others, produce even more se-
vere consequences. The first is given by children’s socio-economic environ-
ment. The second is related to their ethnic status.

Patacchini and Zenou (2009), for instance, by investigating the sources of the
black-white test score gap in Europe, find that though a large part of this
gap is explained by observable variables, such as family characteristics, neigh-
borhood and school quality, a substantial 33%-38% is still left unexplained.
This suggests the existence of migration-specific sources. However, Krause-
Pilatus, Rinne, and Schiiller (2015) find that the native-immigrant educa-
tional gap in Germany is explained more by the socio-economic background
rather than the immigrant status. Similarly, Fryer and Levitt (2004) find that
the black-white test score gap in US is largely explained by a wide range of
observable socio-economic variables and school quality differences.

In sum, most of the literature has focused on three main explanations; namely,
language skills, socio-economic background and school segregation.

We focus on the educational gap between natives and second generations
in Italy. The Italian case looks peculiar for many reasons. Throughout the
XX century, Italy has been a sending country, and the immigrant population
has been rising only in the last 30 years. Nowadays, a sizable second gen-
eration is growing up. However, being a recent destination country, Italy is
somehow ‘institutionally unprepared’ to handle the difficulties related to the
cultural and economic integration of this 'new’ population.

Our analysis contributes to the literature in three ways. First, though it is
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well-known that in Italy the divide between natives and immigrants is par-
ticularly high, few papers investigate the educational gap between natives
and immigrants (Azzolini, Schnell, and Palmer (2012); MIUR (2019)), and
even fewer the educational disadvantage of second-generation children.
Second, we study the evolution of this gap from the beginning to the end of
the Primary School. Social integration is a delicate process that starts early
in life, and education is key in this process. Thus, it is very interesting to
analyze how children perform in their first educational cycle.

Third, we focus on the impact of different initial conditions, studying whether
early disadvantages accumulate over time. In this respect, our work is related
to the literature initiated by Heckman (2006), Heckman (2007), and Cunha
and Heckman (2007), which brings to light some fundamental mechanisms
that explain the accumulation and the persistence of early disadvantages.
These mechanisms, called ‘dynamic complementarity” and "self-productivity
of skills’, underline that skills produced at one educational stage affect the
productivity at later stages. We try to investigate how these mechanisms af-
fect the educational gap between natives and second generations.

Finally, this work is broadly related to the literature on the so-called immi-
grant paradox. Even though the existence of a native-immigrant educational
gap is an empirical regularity in most destination countries, there exist some

notable exceptions in which immigrants are found to outperform the natives.
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This phenomenon is exactly the immigrant paradox.* Attitudes towards edu-
cation, motivation and aspirations seem crucial to explain this outcome (Wil-
son, Burgess, and Briggs (2011); Burgess (2014); Xu and Wu (2017); Burgess
and Heller-Sahlgren (2018); Carlana, La Ferrara, and Pinotti (2018)). We re-
late our analysis to this hypothesis, by discussing whether our findings could

predict the existence of similar events.

1.3 Conceptual Framework

This section introduces a simple theoretical framework that sheds light on
the potential issues related to the progress of the second generations. Educa-
tional outcomes are the result of the endogenous interaction of many factors,
such as the family, the school system, the educational policies, and, last but
not least, the parents” and children’s desire to succeed (De Fraja, Oliveira,
and Zanchi (2010); Albornoz, Cabrales, and Hauk (2018); Albornoz, Berlin-
ski, and Cabrales (2018)). As a consequence, identifying the different mecha-
nisms at work may be difficult.

In the following, we outline a tractable conceptual framework that is strictly
related to other contributions in the literature (Cunha and Heckman (2007);
Albornoz, Cabrales, and Hauk (2018); Albornoz, Berlinski, and Cabrales (2018)).

Obviously, modeling a child’s behavior is a delicate task: for instance, it

4Interestingly, in the case when an educational gap between immigrants and natives
exists, it seems that it declines across generations; while, in the case when a tendency to
outperform the natives by immigrants exists, this does not differ between first and second-
generation children (Burgess and Heller-Sahlgren (2018)).
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would be hard to be perfectly forward-looking at the age of 6/7. Cunha and
Heckman (2007) rule out this issue by making parents decide upon their chil-
dren’s educational investments. Albornoz, Cabrales, and Hauk (2018); Al-
bornoz, Berlinski, and Cabrales (2018), instead, let the children decide their
own educational effort on the basis of the incentives provided by schools
and parents. Here, we build on all these authors: like Albornoz, Cabrales,
and Hauk (2018); Albornoz, Berlinski, and Cabrales (2018), we allow chil-
dren to optimally choose their effort; like Cunha and Heckman (2007), we
assume that education features dynamic complementarities (namely, educa-
tion at one stage raises the productivity of educational efforts at subsequent
stages).

Even though we do not impose full rationality on children, we are far from
arguing that they are irrational. Children interact with their teachers, peers
and parents. They learn, develop expectations, and try to evaluate the costs
and benefits of their actions. Thus, we need a not-too-demanding model -in
terms, for example, of perfect foresight of future income flows- but other-
wise rational. Our approach is very intuitive, and, as Albornoz, Cabrales,
and Hauk (2018); Albornoz, Berlinski, and Cabrales (2018), we simply as-
sume that each year the child maximizes her score/grades net of the effort
she puts in studying”. If we think about effort in terms of hours of studying,
this is equivalent to optimize the trade-off between educational effort and

leisure.

> Actually, the only constraint on the child’s rationality is the inability to apply backward
induction.
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In general, educational outcomes can be interpreted as the output of a pro-
duction process that employs several inputs, like the pupil’s effort and the
schooling, but where also the family background and the socio-economic en-
vironment are decisive (Polachek, Kniesner, and Harwood (1978); Hanushek
(1987); Lazear (2001); Todd and Wolpin (2003)). Our measure of educational
outcome is the test score in year ¢, g; .

The learning process is modelled through the following production function:

gi = f(AL H_y, S}, EL H” F) (1.1)

The function f is assumed to exhibit standard features: it is strictly in-
creasing, strictly concave, twice continuously differentiable and satisfies the
Inada conditions. In this production function, Al captures the role of the
pupil’s social environment (institutions, school quality, social capital, and so
on). H;'_l is the human capital accumulated in the previous period. This
variable captures a kind of dynamic complementarity, as featured by Cunha
and Heckman (2007). St is the schooling input, measured, for instance, by the
hours of classes attended in year . E! is the pupil’s effort. H{#i is the human
capital of the pupil’s classmates, and captures possible peer effects. Finally,
F! is the family input, that may be thought as the stock of family human cap-

ital. Each year, the pupil maximizes her utility, given by her grades/scores
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minus the cost of the effort:
= g1 — 5 (E (12)

where 6; € (0, 1] depicts the (innate) studying ability. The ability distribution
is the same for natives and second generations. Ability reduces the cost of
studying. Therefore, the maximization problem is

maxt} = f(A}, Hi_y, S}, Ef, B F) = 5 (E)? (1.3
t

And from the first-order condition we find

AL ), B 1 )

Ef = .
1

(1.4)

Equation (1.4) simply states that the pupil studies until the marginal produc-
tivity of her effort equalizes her own marginal cost. This first-order condition
implicitly defines the optimal effort level® Ei*. A simple comparative static
analysis proves that, at the equilibrium, all factors that increase the marginal
productivity determine a higher effort (thus a higher grade). This insight
may be used to draw some interesting predictions concerning the educa-
tional outcomes of natives and immigrants. Actually, several parameters cap-
ture the differences between the former and the latter: A captures the pupil’s

neighborhood, H! . depicts her previous education, Hj 7 the peer effects, F!
g t—1 9€p P t P t

®Provided that the second-order condition is satisfied; which is the case here because of
the assumptions on f.
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the family’s input into the child’s education. These factors may be thought as
"environmental inputs". It is fair to assume that, on average, environmental
inputs are lower for immigrant children. Since the ability distribution is the
same for the natives and the second generations, this model predicts that -on
average- second generations exert less effort, get lower grades, and accumu-
late less human capital. This outcome is basically due to the lower marginal
productivity of their effort: other things being equal, second-generations are
inevitably penalized by the lack of factors that complement their effort. This
conclusion is intuitive. However, the aim of the analysis is to answer another
question; namely, what makes it possible for the second generations to re-
duce the gap with the natives? Is it possible that they outperform the natives?

We try to answer these questions in the next section.

1.3.1 The evolution of the educational gap

The simple framework developed in the previous section is very useful to an-
alyze the change in the educational gap from the 2nd to the 5th grade of the
primary school. The optimization problem (1.3) is the same both in the 2nd
and in the 5th grade. Thus, in each period, the child equalizes her marginal
benefit to her marginal cost as in equation (1.4). Note that the endowment of
environmental inputs is basically the same in the two periods. Thus -coeteris
paribus- until the immigrants” effort does not get at the least closer to the na-

tives” one, there is no reason for the gap to reduce: the natives will continue
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to exert a higher effort and obtain better grades. Therefore, the model exem-
plifies that, if anything, the initial gap is set to increase. Next question is, is
it possible that the immigrants significantly increase their equilibrium effort
over time? To answer this question, note that, by dynamic complementarity,
the equilibrium effort in the 5th grade depends on the human capital accumulated
in the 2nd grade (H} )”. Obviously, this holds for both natives and immigrants.

However, this mechanism may reduce the educational gap if, in equilibrium:

1. the immigrants’ effort, relative to the natives’, increases from the 2nd to

the 5th grade; and

2. the marginal returns to the immigrants’ effort are higher than the marginal

returns to the natives’ effort.

In other words, if the natives’ effort lies on a "flatter" region of the produc-
tion function, whereas the immigrants” effort lies in a "steeper" region, the
effort is marginally more effective for the immigrants®. Summarizing, the ed-
ucational gap may decrease because the human capital acquired in the 2nd
grade (HJ) incentivizes the effort in the 5th grade by increasing the immi-
grants” marginal productivity. The following proposition describes the con-

dition under which this mechanism is effective.

Proposition 1. (Reduction in the educational gap)

Let EM* (E}) be the equilibrium effort of second-generation children in the 5th

’Since Hj is an input in the production function 1.1, it affects the educational outcome in
the 5th grade.

8This possibility rests on the Inada conditions: actually, the marginal effort yields high
returns in a neighborhood of zero, and lower returns when it moves away from zero.
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(2nd) grade.
Let EN* (EN*) be the equilibrium effort of the natives in the 5th (2nd) grade.
The educational gap between natives and immigrants reduces from the 2nd to the

5th grade if the following condition holds:

ngW(s (2))W>fEfN(5(2))8E£\’ (1.5)
Proof. The result easily follows by Inada conditions. O

According to Proposition 1, immigrants reduce their educational gap with
natives between the 2nd grade and the 5th grade if the human capital ac-
quired in the 2nd grade incentivizes the effort in the 5th grade more than
natives. This circumstance can be decisive in order to avoid the formation
of disadvantaged ethnic enclaves and to foster the social cohesion of multi-
cultural societies in the very long run.

Our example highlights the crucial importance of the early years of educa-
tion for the integration of the second generations. Future integration may be
hindered simply because early education determines both current outcomes
and future efforts. This is in line with both the theoretical and the empirical

literature.
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1.4 Data

We use data on the performance in Italian and Math at the standardized test
administered by the Italian National Institute for the Evaluation of the Education
System (INVALSI).

The whole population of students in the 2nd and the 5th grade of the Pri-
mary School is evaluated every year.” We focus on the subsample of na-
tive and second-generation!’ children in the following school years: 2012-13
(2nd grade), 2013-14 (2nd grade), 2015-16 (5th grade) and 2016-17 (5th grade).
We select these waves because they contain the exact birthdates of students,
which we use in building our instrument. Given the longitudinal structure of
the data, we can follow students from the 2nd grade to the 5th grade (2012-
13/2015-16 and 2013-14/2016-17). The subsample of natives includes 648 267
observations, while the subsample of second generations includes 51 097 ob-
servations.

An important feature of the INVALSI data is that tests are standardized,
anonymous and marked outside the school; thus, the measure of perfor-
mance is as objective as possible. Moreover, since some authors have de-
tected cheating behavior (Quintano, Castellano, and Longobardi (2009); Bertoni,
Brunello, and Rocco (2013); Angrist, Battistin, and Vuri (2017)), scores are cor-

rected for this possibility.!!.

9Evaluations began in 2005-06. However, participation of the schools to the test is manda-
tory only from 2009-2010.
10We define "second generations" as children born in Italy with both non-Italian parents.
Equivalently, we define "natives" all children born in Italy, with both Italian parents.
Cheating behavior is a wide concept that includes both student and teacher cheating
(Jacob and Levitt (2003)). Methods to correct for cheating are not always error free, since it is
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The data also include detailed information on family characteristics'> and

home environment!®

. This material is summarized in a synthetic index of
economic, social and cultural status (ESCS index). Other useful data come
from the Student’s Questionnaire, which is administered to 5th grade students,
and contains questions about the student herself, her family, her attitude to-
wards the classes and the test. In particular, pupils are asked whether at
home they speak Italian or other languages'*.

The main variables are summarized in Table 1.1. The dependent variable of
our regressions is the score in Math or the score in Italian in the 5th grade.
The Mathematical section of the test is made of various subsections that in-
clude numerical questions, spatial reasoning, mappings, data and forecast-
ing. This means that the test measures a wide range of knowledge, which
require quantitative reasoning, logical reasoning, visual-spatial reasoning, as
well as the ability to construct arguments. The Reading section, instead, fo-
cuses on text comprehension and on the grammatical and lexical structure of
sentences.

We consider the corresponding score in the 2nd grade as a proxy for the stu-

dent’s initial human capital. In our data, natives perform better than second-

generations both in Math and in Italian (Figure 1.1; Figure 1.2; Figure 1.3;

possible to identify as a cheater someone that actually is not a cheater, or it is possible to fail
to identify someone who is actually a cheater. Ferrer-Esteban (2013) and Pereda-Fernandez
(2019) propose an algorithmic procedure that is alternative to the Invalsi method.

12Mainly, father’s and mother’s employment, and father’s and mother’s education.

I3For instance, the availability of a computer, an internet connection, a quiet room, a desk,
encyclopediae, the number of books.

14Namely, Albanian, Arabic, Chinese, Croatian, French, Greek, Hindi, English, Ladin, Por-
tuguese, Romanian, Slovenian, Spanish, German, or a language not included in the previous
ones.
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Figure 1.4; Figure 1.5; Figure 1.6; Figure 1.7; Figure 1.8). In particular, in the
2nd grade, the second-generation children’s Math score is 7 points less than
natives’ score and, similarly, their Reading performance is 8 points less than
natives’ one. This suggests that the initial gap is already substantial.
However, second generations face also worse socioeconomic conditions. Their
parents are generally less educated!®, more unemployed, or employed in

low-wage jobs (Table 1.1).

1.5 Empirical Strategy

As a first approach to evaluate the progress of the native-immigrant gap, one

may use a standard regression model:

SCOT’EZ']'t = ,30 + [315C01’€Z’]'t_1 + ﬁzSCOl’eijt_l * Si + ‘3351' + Wl]p + 19] + U+ eijt (16)

where Score;j; is the normalized score in Italian or Mathematics in the 5th
grade, for student i, in class j, in the school year ¢; Scorejjr 1is the normalized
score in the 2nd grade, S; is a dummy coded 1 for the second-generation chil-
dren; 9; are class fixed effects; yi¢ is a dummy for the school year panel cohort;
Wi;; is a vector of (time-invariant) controls, which includes the main family

characteristics and the socio-economic background of the student (summa-

rized by the ESCS index).

BInterestingly, mothers are more educated than fathers both in the native and in the
second-generation sample.
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In this approach, the most important variable that may measure the conver-
gence between immigrants and natives is the interaction between the score in
the 2nd grade of the Primary School and the second generation dummy. Bg
measures the effect for a native with a 2nd grade score equal to zero. B + B3
provides the corresponding effect for second-generation children. Thus, 83
measures the difference between natives and second generations, when the
2nd grade score is zero. The coefficient 1 measures the effect on the natives
of a 2nd grade score equal to one. 1 + B2 provides the corresponding effect
for second-generation children. Thus, f; measures the difference between
natives and second generations, when the 2nd grade score is one.

The coefficient on the 2nd grade score measures the impact of previously
accumulated human capital on the score in the 5th grade. This coefficient
captures the self-productivity effect (Cunha and Heckman (2007)); namely,
the impact that skills produced at a certain stage have on later stages. The in-
teraction of the 2nd grade score with the second-generation dummy reveals
whether previous education is more effective for the second generations than
for the natives.

This specification is a value-added model that captures the idea of dynamic
skill formation. As suggested by Todd and Wolpin (2007), a value added
specification that includes information on lagged values of inputs is to be
preferred to alternative specifications.

However, any attempt to evaluate the impact of previous scores on the edu-

cational performance is subject to important sources of bias, the reason being
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that scores in both the 2nd and 5th grade are driven by unobservable factors
such as effort, motivations and ability (Burgess and Heller-Sahlgren (2018);
Metcalfe, Burgess, and Proud (2019)). We use an IV approach to overcome
these difficulties. In order to identify the causal effect that the initial hu-
man capital has on the score in the 5th grade, we use the difference between
the age of the student and the maximum age of her classmates as an instru-
ment.'°

Absolute or relative age would be bad instruments, because they violate the
exclusion restriction. There are many potential reasons why age could be en-
dogenous. First, parents may plan (at least) the month of birth of their chil-
dren (Buckles and Hungerman (2013)). Second, parents may choose to antic-
ipate or postpone school entrance (West, Meek, and Hurst (2000); Aliprantis
(2012); Lenard and Pefia (2018)). This is particularly relevant for Italy, where
parents in many cases can decide to anticipate the enrollment of their chil-
dren in the Primary School.!” Finally, age could also capture grade retention,
even though retention is very rare in the Italian Primary School.

Our instrument is built in such a way that it captures the exogenous com-
ponent of the age effect. The first term of the difference is the absolute age
in days of the pupil, which ensures the relevance of the instrument. A vast

literature documents that, in the childhood, being born only a few months

16 Age is computed in days. It is also possible to use as an IV the difference between the
age of the student and the minimum age of her classmates. We checked both instruments.
Besides being not different conceptually, they also provide similar results.

17 Anticipation is very common in Italy, where, though enrollment is compulsory for all
children who are 6 in September, parents can enroll younger children provided that they
turn 6 by April 30 of the following year. Since exercising or not this option is a choice, this
creates an important source of endogeneity.
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before their peers gives the children important advantages: "older" children
have had more time for learning, are more mature and have more accumu-
lated experience than their young peers (Bedard and Dhuey (2006); Elder and
Lubotsky (2009); Black, Devereux, and Salvanes (2011); Crawford, Dearden,
and Greaves (2014); Fredriksson and Ockert (2014); Solli (2017); Pefia (2017);
Pena and Duckworth (2018)).

The second term of the difference is a correction for the maximum age in
class. As a consequence, our instrument is a kind of relative age. Notice,
however, that we are subtracting the maximum age, rather than the average
age of the classmates. The reason is that the latter could be biased by the
strategic behavior of the parents. Thus, to ensure the exogeneity of our in-
strument, we are subtracting something that is unpredictable by the parents;
namely, the age of the oldest student in class.

Our reasoning is related to the identification strategy developed by Brock
and Durlauf (2001) for models of social interaction non-linear in means. In
that case, the authors solve the reflection problem, which naturally arises in
estimating peer effects, by assuming that the agents” behavior is non-linear
in peers’ behavior. Here, we adopt a similar reasoning to capture the exoge-
nous component of the age effect.

For our instrument to be valid, it is also needed that the difference between
the age of student i and the maximum age in her class affects the score in the
5th grade only through its effect on the score in the 2nd grade. In our case,

this condition is likely to be satisfied for two reasons: 1) our instrument is a
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non-linear function of age; 2) age effects decline over time. From this point
of view, it should be easier for our instrument to be at least "plausibly exoge-
nous" in the sense of Conley, Hansen, and Rossi (2012)'®. We can therefore

estimate a two-stage least squares model, where the first stages are given by:

Scorejjr 1 = 0o +a1S; + 2 (Amax)iji—1 + 03(Amax)ije—1 % Si+ Wi X + 0+ pr—1 +1ijt 1
(1.7)
Scorejji—1%S; = 0+ 71Si + Y2(Amax)ijt—1 + V3(Amax)iji—1 % Si + Wij@ + 0+ g1 + wijr1
(1.8)
where Ay is the difference between the age in days of student i and the

maximum age in her class; and the second stage is given by:

SCOT@i]'t = 50 + 51 SCOT’,éijt,1 + 52(SC01’€1']';,1 * Sz) + 5351' + szlp + 19] + Ut (;']'t (19)

Notice that, in this specification, the coefficient of the second-generation
dummy does not only capture the causal impact of being in the second gener-
ation, but also all migration specific-factors, including the omitted variables
that are correlated both with the migration history and the educational per-
formance.!” As a consequence, this coefficient measures the global effect of

all aspects that distinguish the immigrant status. The interaction between the

18This approach relaxes the exclusion restriction by requiring only some prior knowledge
of the range the coefficient of the instrumental variable may take in the reduced form equa-
tion. Though we do not develop this method here, the shape of our function should be of
help in finding these support restrictions in our framework. We plan this extension in future
research.

90One example could be risk attitude, which may affect the performance at the test. Since
immigrants are self-selected, their behavior toward risk could differ from the natives, and
this trait could be transmitted to second generations (Dohmen et al. (2011)).
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effect of migration-specific factors and the dynamic complementarity enables
us to study the differential effect of the dynamic complementarity between

native and second-generation children.?

1.6 Results

In Tables 1.2 and 1.6, we report the OLS estimation of equation 1.6, when
the outcome variable is, respectively, the score in Math and in Italian. Both
regressions show that the score in the 2nd grade has a positive effect on the
score in the 5th grade, as suggested by the hypotheses of dynamic comple-
mentarity and self-productivity.

An increase of one point in the 2nd grade score increases the performance in
the 5th grade by 0.47-0.55 points in Math and by 0.42-0.49 points in Italian.
The coefficient of the interaction between the score in the 2nd grade and the
second-generation dummy is also positive and significant, though smaller.
An increase of one point in the 2nd grade score has an incremental impact of
0.09-0.04 points in Math and 0.10-0.07 points in Italian.

In both cases, the effect of being second-generation is negative and signifi-
cant. This effect is large in magnitude. The second-generation status reduces
the score in the 5th grade by 6-3 points in Math performance, and 8-5 points
in Italian.

These estimates suggest that second-generation children can catch up with

20Notice that the 2SLS estimate of the impact of the 2nd grade score on the 5th grade score
should be unbiased.
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the natives. However, given the small differential impact of the previous
knowledge, this is only likely to happen in the long run. Of course, OLS re-
sults are likely to be biased and do not estimate the true causal impact of the
2nd grade score.

In Tables 1.3, 1.4, 1.5 and in Tables 1.7, 1.8, 1.9 we report the IV estimates
when the outcome variable is Math and Italian, respectively. While the OLS
do not capture any substantial difference between Math and Italian, this is
not the case for the IV. An increase of one point in the 2nd grade score in-
creases the performance in the 5th grade by 0.45-0.48 points in Math, and
0.61-0.64 points in Italian. However, the coefficient of the interaction between
the 2nd grade score and the second-generation dummy is 5% statistically sig-
nificant only for Math. An increase of one point in the 2nd grade score has
an incremental impact for second-generation children of 0.07-0.08 points in
the 5th grade. The magnitude of this effect is small.

Being in the second-generation, instead, has still a significant negative -and
large in magnitude- effect. It goes from 5-6 points in Math to 6-8 points in
Italian.

The analysis suggests that there is some weak evidence of convergence be-
tween natives and second generations in Math. For what concerns Italian,
the evidence points rather to a divergence. However, also in Math, conver-
gence looks so slow that the catch-up is never achieved in practice. What
really matters is the migrant-specific effect. The differential impact of previ-

ously accumulated knowledge is not enough to help second generations to
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converge to the natives.

Comparing the OLS and the IV estimates suggests that, since the OLS pre-
dict a possible converge also in Italian, the unobservable variables induce an
upward bias in the coefficients. Thus, variables like effort and motivation
are more likely to drive the evolution of the gap between natives and second

generations than skills self-production and accumulated experience.

1.7 Conclusions

We studied the evolution of the educational gap between second-generation
and native children from the 2nd to the 5th grade of the Italian Primary
School. In particular, we investigated whether the mechanisms of dynamic
complementarity and self-productivity of skills (Cunha and Heckman (2007))
foster the convergence in school performances between natives and second-
generations. Though we confirm that these mechanisms are at work, there is
no evidence indicating that second-generation children benefit from differ-
ential effects in their functioning. Convergence effects are weak in the case of
Math and absent in the case of Italian. Thus, the evidence points to a stable
gap in Math, and an increasing gap in Italian.

Overall, these results indicate that the integration of second-generation chil-
dren is at risk since the age of 10. The major source of disadvantage is still
the migrant-specific effect, and these children cannot rely solely on the self-

productive mechanism to reduce their gap.
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This finding has profound policy implications. First, it confirms the im-
portance of early educational investments in order to tackle the persistence
of disadvantages. In addition, it suggests that being born in an immigrant
family determines a large and persistent penalization, and that the integra-
tion of second generations can be more difficult than expected. Thus, policies
targeted to integrate the first generations have a sizable spillover on second

generations as well.
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FIGURE 1.1: Histogram Score in Italian in the 2nd Grade
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FIGURE 1.2: Histogram Score in Italian in the 5th Grade
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FIGURE 1.4: Histogram Score in Mathematics in the 5th Grade
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1.8 Figures and Tables

1.8.1 Immigrant-native Gap. Histograms and Kernel Densi-

ties.
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FIGURE 1.5: Kernel Density Score in Italian in the 2nd Grade
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FIGURE 1.6: Kernel Density Score in Italian in the 5th Grade



1.8. Figures and Tables 31

kdensity MathScore2

o™
8 A
Tp]
5. —
S -
19}
o
o
D —
T T T T T T
0 20 40 60 80 100
X
second generation — natives
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FIGURE 1.8: Kernel Density Score in Mathematics in the 5th
Grade

1.8.2 Results.

In the following we report the OLS and 2SLS estimations.
IV regressions with class-by-cohort fixed effects are performed by using the

recent Stata module IVREGHDFE?! by Correia (2018).

2lIn these specifications, the constant term is absorbed. The corresponding coefficient
could be easily estimated subsequently from residuals.
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TABLE 1.2: Dependent Variable: Score in Mathematics in the
Variable OLS (1) OLS (2) OLS (3)
Math 2nd 0.470*** 0.554*** 0.554***
(0.0011) (0.0014) (0.0019)
Second -6.640%** -3.142%** -3.142%**
(0.216) (0.213) (0.223)
Math 2nd x Second  0.091*** 0.039%** 0.039%**
(0.0038) (0.00377) (0.0039)
Constant 30.036*** 26.02%** 26.02%**
(0.114) (0.086) (0.109)
Obs 699 335 699 335 699 335
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES
"p <0.01,"p < 0.05 p <0.1
Robust Standard Errors in Parenthesis (OLS (1))
Clustered Standard Errors at the class-cohort level (OLS (2))
Clustered Standard Errors at the school-cohort level (OLS (3))
TABLE 1.3: First Stage. Score in Math in the 2nd Grade (IV:
Relative Age with Respect to the Max)
Math Score 2nd (1 (2) (3)
Rel Age wrt Max 0.013***  0.017***  0.017***
(0.0002)  (0.0002) (0.0002)
Second -5.110%**  -4.885%** -4 885***
(0.146) (0.143) (0.149)
Rel Age wrt Max x Second 0.0012*  0.0012*  0.0012*
(0.00065) (0.00063) (0.0006)
Constant 61.315***
(0.118)
Obs 699324 698449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES
Weak Identification Test:
Kleibergen-Paap rk Wald F statistic 2560.35  353.87 348.24

"p <0.01,"p < 0.05 p <0.1

Robust Standard Errors in Parenthesis (2SLS (1))

Clustered Standard Errors at the class-cohort level (2SLS (2))
Clustered Standard Errors at the school-cohort level (2SLS (3))
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TABLE 1.4: First Stage. Score in Math in the 2nd Grade x Second
(IV: Relative Age with Respect to the Max x Second)

Math Score 2nd x Second

(1)

(2)

(3)

Rel Age wrt Max 0.0001***  0.0003*** 0.0003***
(0.000) (0.000) (0.000)
Second 54.587*** 54.732%** 54732%**
(0.141) (0.150) (0.162)
Rel Age wrt Max x Second 0.014***  0.015**  0.015***
(0.0006)  (0.0007)  (0.0007)
Constant 0.152%**
(0.035)
Obs 699324 698449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES
Weak Identification Test:
Kleibergen-Paap rk Wald F statistic 2560.35  353.87 348.24
“p <0.01,"p <0.05 p<0.1
Robust Standard Errors in Parenthesis (1)
Clustered Standard Errors at the class-cohort level (2)
Clustered Standard Errors at the school-cohort level (3)
TABLE 1.5: Second Stage (IV: Relative Age with Respect to the
Max, Relative Age with Respect to the Max x Second)
Math Score 5th 1) (2) (3)
Math 2nd 0.483***  0.450***  0.450***
(0.012) (0.009) (0.009)
Second -5.339***  _5976*** -5976***
(2.056) (1.821) (1.854)
Math 2nd x Second 0.068* 0.083**  0.083**
(0.039) (0.035) (0.035)
Cons 29.324%**
(0.703)
Obs 699324 698449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES

"p <0.01,"p <0.05 p<0.1

Robust Standard Errors in Parenthesis (1)
Clustered Standard Errors at the class-cohort level (2)
Clustered Standard Errors at the school-cohort level (3)
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TABLE 1.6: Dependent Variable: Score in Italian in the 5th
Grade
Variable OLS(1) OLS(2 OLS@3)
Italian 2nd 0.415***  0.492***  (0.492%**
(0.001)  (0.0015) (0.0018)
Second -7.788***  -4.898%** -4 .898***
(0.250) (0.264) (0.278)
Italian 2nd x Second 0.070***  0.031***  (0.031***
(0.004) (0.004) (0.004)
Constant 39.26***  30.22*%**  3(.22%**
(0.116) (0.100) (0.115)
Obs 699335 699335 699 335
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES
"p <0.01,"p <0.05 p <0.1
Robust Standard Errors in Parenthesis (OLS (1))
Clustered Standard Errors at the class-cohort level (OLS (2))
Clustered Standard Errors at the school-cohort level (OLS (3))
TABLE 1.7: First Stage. Score in Italian in the 2nd Grade (IV:
Relative Age with Respect to the Max)
Italian Score 2nd (D 2 3)
Rel Age wrt Max 0.011***  0.014**  0.014***
(0.0002)  (0.000) (0.000)
Second -6.526***  -6.440%**  -6.440***
(0.147) (0.145) (0.149)
Rel Age wrt Max x Second -0.0003  -0.0006  -0.0006
(0.0007)  (0.0006)  (0.0006)
Constant 65.053***
(0.117)
Obs 699324 698449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES NO
Weak Identification Test:
Kleibergen-Paap rk Wald F statistic 163.19 137.58 138.40

"p <0.01,"p < 0.05 p <0.1

Robust Standard Errors in Parenthesis (1)

Clustered Standard Errors at the class-cohort level (2)
Clustered Standard Errors at the school-cohort level (3)
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TABLE 1.8: First Stage. Score in Italian in the 2nd Grade x Sec-
ond (IV: Relative Age with Respect to the Max x Second)
Italian Score 2nd x Second (1) 2) 3)
Rel Age wrt Max 0.0001*** 0.0001*** 0.0001***
(0.000) (0.000) (0.000)
Second 58.590*** 58.709*** 58.709***
(0.142) (0.150) (0.157)
Rel Age wrt Max x Second 0.011***  0.0109*** 0.0109***
(0.0006)  (0.0007)  (0.0007)
Constant 0.1327%**
(0.035)
Obs 699 324 698 449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES
Weak Identification Test:
Kleibergen-Paap rk Wald F statistic 163.19 137.58 138.40

“p <0.01,"p <0.05 p<0.1

Robust Standard Errors in Parenthesis (1)

Clustered Standard Errors at the class-cohort level (2)
Clustered Standard Errors at the school-cohort level (3)

TABLE 1.9: Second Stage (IV: Relative Age with Respect to the
Max, Relative Age with Respect to the Max x Second)

Italian Score 5th (1) (2) 3)
Italian 2nd 0.640***  0.608*** 0.608***
(0.014) (0.011)  (0.011)
Second -8.017**  -6.172** -6.172**
(3.162) (2.959) (0.021)
Italian 2nd x Second 0.100* 0.067 0.067
(0.055) (0.050)  (0.052)
Constant 25.065***
(0.878)
Obs 699 324 698449 698 449
Controls YES YES YES
Province FE YES NO NO
Class-by-cohort FE NO YES YES

"p <0.01,"p < 0.05 p <0.1

Robust Standard Errors in Parenthesis (1)

Clustered Standard Errors at the class-cohort level (2)
Clustered Standard Errors at the school-cohort level (3)
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Chapter 2

Lost in Translation: Reading
Performance and Math
Performance of Second-Generation

Children in Italy.

Who am 1? This is a question that others ask, but has no answer.
[ am my language, I am an ode, two odes, ten. This is my language.

[ am my language. I am words’ writ: Be! Be my body!'

IMahmoud Darwish, A Rhyme for the Odes, Unfortunately, It was Paradise, Selected
Poems, Translated and Edited by Munir Akash and Carolyn Forché (with Sinan Antoon and
Amira El-Zein), 2013. University of California Press.
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2.1 Introduction

Language acquisition is essential for the integration of immigrants. The adap-
tation to the receiving society is a delicate process that involves several di-
mensions such as language, culture, social interactions, and economic out-
comes (Zimmermann, Zimmermann, and Constant (2007); Constant and Zim-
mermann (2008); Constant, Gataullina, and Zimmermann (2009); Gorinas
(2014)). Lack of integration in one dimension does not necessarily preclude
integration along other dimensions; however, proficiency in the destination
country language is a prerequisite for integration in all dimensions.> Analo-
gously, language acquisition is not only an outcome of the educational pro-
cess but also a prerequisite in the acquisition of further skills (Dustmann and
Glitz (2011); Akresh and Akresh (2011); Isphording, Piopiunik, and Rodriguez-
Planas (2016)).

The objective of this paper is to identify the causal effect of language acquisition
on Math achievement for second-generation children at the age of 10.
Identifying this effect is essential to understand the formation of immigrant
children’s human capital at the very beginning of their integration process.
Actually, it is well-known that early educational gaps are likely to persist and
may determine major difficulties in adulthood (Almond, Currie, and Duque

(2018)). For instance, Carneiro, Heckman, and Masterov (2005) point out that

2An extensive literature has found a positive effect of language proficiency on labor mar-
ket outcomes (Dustmann and Fabbri (2003); Bleakley and Chin (2004); Chiswick and Miller
(2010)).
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gaps in ability across ethnic groups arisen even at a very early age may be-
come permanent and hinder labor market opportunities. Similarly, Neal and
Johnson (1996) find that test score differences between black and white chil-
dren can explain future wage gaps.

Our work is strictly related to Isphording, Piopiunik, and Rodriguez-Planas
(2016) and Aparicio-Fenoll (2018). Both of these contributions measure the
causal effect of immigrants” language skills on Math results. While Isphord-
ing, Piopiunik, and Rodriguez-Planas (2016) find that language proficiency
positively affects Math performance, Aparicio-Fenoll (2018) finds no evidence
of such an effect.> Our results differ from both of these articles, and suggest
that children can improve their Italian only at the cost of reducing their per-
formance in Math. This is a worrying outcome since it points out that, at the
end of the Primary School, second generations in Italy have not yet achieved
linguistic integration, and they could easily be caught in a poverty trap (see
Bleakley and Chin (2004)).

Our analysis adds to the literature in many respects. First, unlike Isphord-
ing, Piopiunik, and Rodriguez-Planas (2016) and Aparicio-Fenoll (2018), we
focus on second generations.* Thus, all children in our sample are born in
Italy. Second, and most importantly, we know the language actually spo-

ken at home. While Isphording, Piopiunik, and Rodriguez-Planas (2016)

3Isphording, Piopiunik, and Rodriguez-Planas (2016) study a mix of destination-origin
countries, and Aparicio-Fenoll (2018) studies immigrants into the US.

4Isphording, Piopiunik, and Rodriguez-Planas (2016) consider first-generation students
aged 15; Aparicio-Fenoll (2018) puts together both first and second-generation children aged
6-12.
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and Aparicio-Fenoll (2018) try to infer this language from information on the
country of origin, associating a country to a single language is not possible in
many cases, in particular with many North-African countries that are a major
source of emigration to Italy. Third, by focusing on Italy, we can study the
peculiar situation of a country where immigration is a relatively recent phe-
nomenon,” and where the educational gap between natives and immigrants
looks high (Azzolini, Schnell, and Palmer (2012); MIUR (2019)).

Notice also that we study children aged 10-11. This ensures that they are
within -or at least still close to- the critical period for language acquisition
so that being "older" does not hinder the acquisition of Italian® (Lenneberg
(1967); Snow and Hoefnagel-Hohle (1978); Newport (2002); Van Den Berg et
al. (2014)).

Estimating to what extent language proficiency (i.e. test scores in Italian)
determines Math achievement (i.e. test scores in Math) is subject to well-
known econometric issues. Both Math and language scores can be affected by
omitted variables such as ability and motivation. In the case of immigrants,
other unobservable mechanisms -like family self-selection along dimensions
that are relevant for school performance- may be at work, making causal

estimation even harder. Then, by the simple fact that second generations

5Actually, even though in the last 20 years Italy has become an important destination
country, only few papers concern second generations in Italy (Algan et al. (2012); Azzolini,
Schnell, and Palmer (2012)).

®In other words, since children at 10 are still within the critical period for language ac-
quisition, age does not produce any obstacle to the learning process, and only captures the
benefit of a longer exposition to the destination country. It is still controversial what should
be the critical age for language acquisition; however, there is enough consensus on the pe-
riod just before puberty, around the age of 12 (Bleakley and Chin (2010); Van Den Berg et al.
(2014)).
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usually suffer from a socioeconomic disadvantage, it might be difficult to
disentangle the effects on educational performance due to language barriers
from the effects due to the immigrant status (Schnepf (2007); Dustmann et al.
(2012); Ochinata and Van Ours (2012); Kunz (2016)). The educational perfor-
mance originates from the endogenous interaction of many factors, such as
the family, school, educational policy, as well as parents” and children’s desire
to succeed (Albornoz, Cabrales, and Hauk (2018); Albornoz, Berlinski, and
Cabrales (2018)). In some cases, immigrant children can even outperform the
natives. This phenomenon is known in the literature as the immigrant para-
dox” (Chiswick and DebBurman (2004); Wilson, Burgess, and Briggs (2011);
Coll and Marks (2012); Pong and Landale (2012); Burgess (2014); Burgess and
Heller-Sahlgren (2018)). As a consequence, no general conclusions are possi-
ble, and the literature is still in the making.

In order to overcome the econometric difficulties we have outlined, many
authors rely on instrumental variables. For instance, in an influential pa-
per, Bleakley and Chin (2004) measure the causal effect of immigrants’ lan-
guage skills on earnings through an IV given by the interaction between age
at arrival and a dummy for non-English speaking countries. Aparicio-Fenoll
(2018) and Isphording, Piopiunik, and Rodriguez-Planas (2016) measure the
causal effect of immigrants” language skills on Math results. The former uses

the same IV as Bleakley and Chin (2004), and the latter modify Bleakley and

"This is the case of immigrant children in Canada and Australia and, in particular, of
Asian children in the US and Indian children in the UK.
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Chin by using the interaction between a continuous measure of linguistic dis-
tance and age at arrival as their IV.

We use the interaction between the linguistic distance from Italian and age as
our instrumental variable for proficiency in Italian, which is closely related to
Bleakley and Chin (2004) and Isphording, Piopiunik, and Rodriguez-Planas
(2016). The age captures the length of exposure to the language and linguis-
tic distance the difficulty of adaptation with respect to the language spoken
at home. The interaction of these two variables gives the difference in the
exposure to the destination language across the different linguistic distances.
While the linguistic distance can be endogenous because of destination coun-
try choice, and age can be endogenous because of family planning, the expo-
sure to the destination language across the different linguistic distances is in
all likelihood uncorrelated with unobservable Math determinants like ability
or motivation.

Our results show a negative effect of proficiency in Italian on the performance
in Math. Thus, it seems like children have to trade knowledge of Italian
against knowledge of Math.

In order to shed light on this puzzle, we conjecture that there may exist a
threshold beyond which further progress in Italian is irrelevant for under-
standing Math class. In order to test for this effect, we consider a threshold
equal to the score for attaining Proficiency Level 3, which the Italian National

Institute for the Evaluation of the Education System (henceforth INVALSI)
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considers as a "sufficient" command of Italian ® and split our sample between
students below and above this threshold. The estimates on the subsamples
clarify that the negative effect is led by children below the threshold. For the
other children, our instrument is weak: once a sufficient command of Ital-
ian is achieved, further exposure to the language does not increase the score.
Our conclusion is that immigrants with poor linguistic performance are still
struggling to catch-up with language at the age of 10, and they are able to
do so only at the cost of reducing their performance in other subjects. This
outcome looks particularly worrying since ten years should be enough to ac-
quire proficiency. In the absence of appropriate education policies, the future
integration of these children already looks at risk at the age of 10.”

In general, our findings suggest that destination countries should promote
linguistic integration in the very first years of education. Moreover, invest-
ing in the linguistic integration of first generations should be a priority since
its benefits spillover to the second generations.

The rest of the paper is organized as follows. Section 2 reviews some related
literature. Section 3 describes our data. Section 4 introduces the empirical

strategy. Section 5 discusses the results, and Section 6 concludes.

8This refers to the widely adopted scale that evaluates proficiency on a range from Level 1
(lowest) to 5 (highest). Level 3 is defined by scores in the range of (95%; 110%] of the natives’
average. According to the National Educational Criteria (Indicazioni Nazionali e Linee Guida
stated in the D.M. n. 254 del 16/11/2012) and the INVALSI framework, (INVALSI (2018)) this
level defines a sufficient command of Italian.

9These children account for 65.70% of the second generations in the school year 2014-
15, 51.23% in the school year 2015-16, 66.13% in the school year 2016-17, and 54.27% in the
school year 2017-18.
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2.2 Related Literature

This analysis bridges two groups of literature. The first studies the rela-
tionship between the acquisition of language proficiency and the develop-
ment of further skills (Barwell (2005a); Barwell (2005b); Dustmann and Glitz
(2011); Akresh and Akresh (2011); Isphording, Piopiunik, and Rodriguez-
Planas (2016)). The second concerns the economics of language and mi-
gration (Chiswick and Miller (2007), Chiswick and Miller (2015)).Our con-
tribution is also broadly related to the research about skill formation and
early childhood interventions (Heckman (2006), Cunha and Heckman (2007),
Heckman and Masterov (2007), Almond and Currie (2011) Fryer and Levitt
(2013), Almond, Currie, and Duque (2018)).

Chiswick and Miller (2001) and Chiswick and Miller (2015) argue that lan-
guage is perhaps the most important form of human capital for the immi-
grants. Therefore, its acquisition and degree of proficiency are, to some ex-
tent, the result of an investment decision. According to Chiswick and Miller,
the economics of language proficiency is governed by factors that include the
exposure to the destination country language, the efficiency of the invest-
ment, and the economic incentives. The latter include, for instance, higher
wages, lower probability of unemployment, and increased participation in
the social, cultural and political environment of the receiving society.

Language proficiency is essential not only on its own but also as a factor that
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helps the acquisition of other skills'’(Chiswick and Miller (2003); Berman,
Lang, and Siniver (2003)). We try to identify similar mechanisms; however,
unlike Chiswick and Miller, who focus on first-generation adults in the labor
market, we focus on second-generation children who are exposed to the des-
tination country since their birth and are young enough to conserve a high
psycho-biological elasticity in acquiring languages.

As we argued in the previous section, this also differentiates our analysis
with respect to Bleakley and Chin (2004), Isphording, Piopiunik, and Rodriguez-
Planas (2016), and Aparicio-Fenoll (2018). The first consider first-generation
adults aged 25-38; the second consider first-generation students aged 15; the
third considers a mix of first and second-generation children aged 6-12.
Focusing on 10-year-old children allows us to examine an age where possible
policy interventions are likely to be most effective. This is even more impor-
tant since the lack of language proficiency inherited by the second genera-
tions can have permanent effects unless the school does not neutralize it.'!
Thus, analyzing the outcomes of fifth-grade students is important not only
because their age is critical for human capital formation but also because it
provides a broad assessment of the Italian Primary School in integrating the

second generations.

10Tn the case of the first generation , it is also crucial to transfer initial human capital in the
destination country (Chiswick and Miller (2009); Dustmann and Glitz (2011)).

"'Many authors show that early childhood can be decisive for the long-term performance
of individuals (Almond, Currie, and Duque (2018)). This occurs because disadvantages
accumulate over time due to mechanisms like the dynamic complementarity and the self-
productivity outlined by Cunha and Heckman (2007).
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2.3 Data

We use data on the performance in Italian and Math on the standardized
test administered by INVALSI. The whole population of students in the 2nd
(7-year-old) and 5th (10-year-old) grade of the Primary School is evaluated
every year.'> We focus on second-generation children in the 5th grade, which
is the last Primary School grade.'?

The INVALSI tests are standardized, anonymous, and marked outside the
schools; thus, the measure of performance is as objective as possible. More-
over, since some authors have detected cheating behavior (Quintano, Castel-
lano, and Longobardi (2009); Bertoni, Brunello, and Rocco (2013); Angrist,
Battistin, and Vuri (2017)), scores are corrected for this possibility.'*

The "Student’s Questionnaire,” which is administered to 5th-grade students,
includes detailed information on family characteristics and home environ-
ment.!® This material is summarized in a synthetic index of economic, social,
and cultural status (ESCS index'®). Additional useful information comes
from questions about the student herself, her family, and her attitude to-

wards the classes and the test. In particular, pupils are asked whether they

12Evaluations began in 2005-06. However, mandatory participation of the schools to the
test started in 2009-2010.

13We define "second generations" as children born in Italy with both non-Italian parents.
Equivalently, we define "natives" as children born in Italy with both Italian parents.

14Cheating is a broad concept that denotes any attempt to alter the results both by students
and teachers (Jacob and Levitt (2003)).

I5For instance, the availability of a computer, an internet connection, a quiet room, a desk,
encyclopediae, and the number of books.

16This indicator considers parents’ occupation, education, as well as educational resources
available at home. See Campodifiori et al. (2010).
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speak Italian or other languages at home.!” We consider a repeated cross-
section of 5th-grade students for the school years 2014-15, 2015-16, 2016-17,
and 2017-18. We start with 2014 because the question that identifies the lin-
guistic origin of pupils was introduced then. The subsample of second gen-
erations includes 99,952 pupils.!® The linguistic distance from Italian is a
continuous variable computed through the Automated Similarity Judgment
Program (ASJP) database, which is commonly used in linguistic analyses.'”

A major advantage of our analysis is that the linguistic distance refers to the
language actually spoken. Though most authors (like Isphording, Piopiunik,
and Rodriguez-Planas (2016) and Bleakley and Chin (2004)) try to infer this
language from information on the country of origin, associating a country
to a single language is not always possible since different languages may be

spoken. This is the case of many North-African countries that are a major

source of emigration to Italy.?

17Namely, Albanian, Arabic, Chinese, Croatian, French, Greek, Hindi, English, Ladin, Por-
tuguese, Romanian, Slovenian, Spanish, German, or a language not included in the previous
list.

8This number excludes second-generation children who speak languages not included in
the list. In order to avoid errors in data, it also excludes all children who are at least two
years younger or older than 10. In Italy, it is not possible to start school before 5, and all
children must finish Primary School by the age of 12. Classes with INVALSI observers have
also been excluded because external observers may affect the chilren’s behavior.

19Gee Wichmann, Holman, and Brown (eds.), 2018. The ASJP Database (version 18). This
measure of linguistic distance is built by comparing the inner structure of 40 words in all the
world’s languages and gives a continuous measure that ranges from a minimum distance of
58.77 (Romanian-Italian) to a maximum distance of 101.14 (Chinese-Italian). It compares the
phonetic similarity between pairs of words in two languages that have the same meaning.
This should capture the existence of common ancestries that can affect the ease of learning
Italian (Isphording and Otten (2013)).

20For instance, immigrants from Morocco can speak Arabic, French, or Spanish; immi-
grants from Egypt speak Arabic, French or English; immigrants from Tunisia speak Arabic
or French, and immigrants from India speak Hindi or English. Immigrant stocks from these
countries are sizable in Italy: on December 31, 2018, we observe 422,980 immigrants from
Morocco, 126,733 from Egypt, 95,071 from Tunisia, and 157,965 from India. Source: ISTAT
(2018a)



Chapter 2. Lost in Translation: Reading Performance and Math
48
Performance of Second-Generation Children in Italy.

The main variables are summarized in Table 2.1. The dependent variable of
our regressions is the score in Math. The mathematical section of the test
is made of various subsections that include numerical questions, geometry,
mappings, data, and forecasting. The test of Italian focuses on text compre-
hension and on the grammatical and lexical structure of the sentence. This
test of language proficiency is much more reliable than self-reported assess-
ments.

In the data, the natives perform better than second generations, both in Math
and in Italian. However, second generations also face worse socioeconomic
conditions, so this result is expected. Their parents are generally less edu-

cated, more unemployed, or employed in low-wage jobs.

2.4 Empirical Strategy

In this work, we try to assess the importance of linguistic skills for the ac-
quisition of Math skills. Before proceeding, it is necessary to clarify why
linguistic skills should be important for understanding Math. After all, it is
generally acknowledged that Math is a symbolic language of its own. How-
ever, it is also widely accepted that it depends to a large extent on oral lan-
guage and cannot be viewed as a non-verbal subject (Cuevas (1984); Lager
(2006); Vukovic and Lesaux (2013); Naziev (2018); Wilkinson (2019)).

In other words, language skills are the vehicles through which students learn
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TABLE 2.1: Descriptive Statistics
Variable Natives Second Generations Diff.
Female 0.4948 0.4965 -0.0016
(0.0005) (0.0017) (0.0018)
Age in Months 129.3924 130.2242 -0.8318***
(0.0083) (0.0308) (0.0319)
Math Score 57.2472 50.097 7.1501***
(0.0554) (0.2048) (0.2123)
Italian Score 62.809 54.232 8.5775***
(0.0498) (0.1840) (0.1919)
ESCS student 0.135 -0.490 0.6257***
(0.0035) (0.0130) (0.0134)
Mother’s Higher Education 0.200 0.116 0.0843***
(0.0011) (0.0040) (0.0041)
Father’s Higher Education 0.154 0.095 0.0592%**
(0.0010) (0.0036) (0.0037)
Mother Unemployed 0.314 0.518 -0.2042%**
(0.0016) (0.0058) (0.0060)
Mother Blu-collar worker 0.106 0.221 -0.1150%***
(0.0006) (0.0024) (0.0024)
Mother Self-employed 0.084 0.057 0.0269***
(0.0004) (0.0015) (0.0016)
Mother White-collar worker 0.374 0.056 0.3172%**
(0.0015) (0.0056) (0.0059)
Father Unemployed 0.042 0.090 -0.0479***
(0.0005) (0.0017) (0.0017)
Father Blu-collar worker 0.235 0.499 -0.2642%**
(0.0011) (0.0041) (0.0042)
Father Self-employed 0.226 0.174 0.0519***
(0.0008) (0.0030) (0.0031)
Father White-collar worker 0.359 0.069 0.2900***
(0.0014) (0.0051) (0.0053)
Obs 1,304,886 99,952

*:

"p <0.01,"p <0.05 p <0.1

Standard Errors in parenthesis clustered at the school-cohort level.
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and apply Math and are used in testing Math skills.?! The ability to partic-
ipate in classroom interactions, ask questions, and express doubts is crucial
in order to benefit from the Math classes. All these reasons clarify why lan-
guage proficiency is a prerequisite to learn Math.??

As a first approach to evaluate the relationship between the performance in

Math and the performance in Italian, one may use a standard regression:

ScoreMathjj; = Bo+ B1Scoreltalian;j; + By Distijs + B3 Ageij + XijA + 0 + pr + €ijt,

(2.1)
where ScoreMath is the score in Math of student i in class j, Scoreltalian is
the score in Italian, Dist is the linguistic distance between the language spo-
ken at home and Italian, Age is the student’s age in months, X;; is a vector
of socioeconomic controls, 0; are class fixed effects, and y; are wave fixed
effects. However, this specification suffers from an omitted variable bias be-
cause students” motivation and ability are not observable but are crucial for
their educational results. To identify the causal effect of linguistic proficiency
in Math, we use an instrumental variable for the score in Italian. Usually, the
literature about the effects of language proficiency adopts instruments given
by the interaction between the immigrants” age at arrival and the linguis-
tic distance or a dummy for non-English speaking countries (see Bleakley

and Chin (2004); Isphording, Piopiunik, and Rodriguez-Planas (2016); and

2INotice that special Math textbooks exist for children who do not speak the mother
tongue. For Italy, see Arici and Maniotti (2010).
22See section 2 for the economics of language literature.
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Aparicio-Fenoll (2018)). Since, unlike these authors, we focus on second gen-
erations, it is not possible to use these authors’ instruments for our purposes.
Our individuals are born in Italy; thus we cannot use variation in age at ar-
rival.

However, differences in age are still a good proxy of exposure to Italian. Ac-
tually, as suggested by the vast literature on age effects, being born only
a few months before her peers gives a child considerable advantages be-
cause "older" children have had more time for learning and benefit from their
higher psycho-biological maturity (Black, Devereux, and Salvanes (2011);
Crawford, Dearden, and Greaves (2014); Dee and Sievertsen (2018); Duck-
worth and Pefia (2018)). In our case, an "older" age gives the children more
time to learn Italian.?®> As a consequence, we use the interaction between age
and linguistic distance from Italian as our instrumental variable. Notice that
we do not use either linguistic distance or age as an instrument because both
could be endogenous.

In the case of age, there are many potential causes of endogeneity. First, par-
ents may plan the birth of their children (Buckles and Hungerman (2013)).
Second, parents may choose to anticipate or postpone school entrance (West,
Meek, and Hurst (2000); Aliprantis (2012); Lenard and Pefia (2018)). This is

particularly relevant for Italy, where parents, in many cases, can decide to

BIn principle, since the ability in the acquisition of language is inversely related to age,
there could be a confounding effect that goes in the opposite direction. This critique does
not apply to our case because our sample is made of children within the critical period for
language acquisition. This ensures a precise direction of the effect of age on language per-
formance.
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anticipate the enrollment of their children in Primary School.* Finally, age
could also capture grade retention even though retention is very rare in the
Italian Primary School. As a consequence, age does not fit as an instrumental
variable. Similarly, linguistic distance may be endogenous because different
linguistic origins may induce a different selection in the migration decision.
This kind of selection can depend on unobservable characteristics that could
be transmitted to the children. If these characteristics affect scores, they could
induce endogeneity as well.

On the other hand, the interaction of age and linguistic distance captures
the exposure to Italian across different languages and can be used as our in-
strument. In other words, given the heterogeneity in birthdays and origin
countries, we can isolate the effect on the score in Italian given by differences
in the exposure across different linguistic distances.

Problems of endogeneity could arise, for instance, if exposure to Italian were
determined by the natives, who could discriminate against second genera-
tions in social interactions. If the natives discriminate against the second
generations, the mechanism of the exposure could fail. However, discrimi-
nation is not based on language. Rather, it applies to ethnicity, gender, race,
and so on. Discrimination on the sole basis of language is very unlikely. Yet,
this could still be a concern if language were perfectly correlated with ethnic-

ity. This is not the case for our sample, where an individual speaking French

24Anticipation is very common in Italy, where, though enrollment is compulsory for all
children who are 6 in September, parents can enroll younger children provided that they
turn 6 by April 30 of the following year. Since exercising or not this option is a choice, this
creates an important source of endogeneity.
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could be either African or European; an individual speaking English could
be European, African, Indian, and so on. As a consequence, in the absence
of perfect correlation between languages and ethnicity, this concern does not
apply.

Family self-segregation could be another source of endogeneity: parents could
decide to reduce the exposure to the Italian culture in order to preserve their
traditional norms and customs. However, the choice of separation from the
receiving society may happen at any level of linguistic distance. To the extent
that there is no perfect correlation between the level of linguistic distance
and family self-segregation, this concern does not apply either. Thus, we
conclude that the interaction between age and linguistic distance is likely to
be exogenous.

As a supplement to our analysis, we also use an alternative instrument in-
spired by Bleakley and Chin (2004). This instrument is given by the interac-
tion between age and a dummy coded 1 if the child does not speak Italian
at home. This interaction captures the exposure to Italian as if all languages
had the same distance from Italian. As a consequence, it is a much rougher
instrument with respect to the one we have chosen. Nonetheless, we think it
is a useful check.

In what follows, we estimate a two-stage least squares model, where the first
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stage is given by

Scoreltalian;j; = ag + oy Agejj * Distyjp + ag Distyjy + az Agejjy + XijA + 8+ pe +1jj1,
(2.2)

and the second stage is given by

ScoreMathjj; = vo+ 71 Scoreftalianijt +72Distiji + y3Ageijr + Xijo + @ + Xt + Ciji-
(2.3)

The results of our regressions are reported in the following Section.

2.5 Results

In Table 2.2, we report the OLS estimation of Equation 2.1 on the whole sam-
ple of second-generation students. OLS regressions find a sizable positive
relationship between the score in Italian and the score in Math. Actually, in-
creasing the score in Italian by one point, the score in Math increases by 0.6
points. However, this relationship can hardly capture a causal effect.

In Tables 2.3 and 2.4, we report the 2SLS estimation®® of equations 2.2 and
2.3. Specification (1) uses our main instrument, and specification (2) the in-
strument 4 la Bleakey and Chin. In the next sections, we present the first and

the second stage, respectively .

BV regressions with class-by-cohort fixed effects are performed by using Stata module
IVREGHDEE (Correia (2018)).
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2.5.1 First stage

Our main instrument -the exposure to the destination country’s language
across the different linguistic origins- is the interaction between age (mea-
sured in months) and the linguistic distance from Italian, which are both con-
tinuous variables. As a consequence, the coefficient on their interaction mea-
sures how the effect of the exposure to Italian on the score in Italian changes
as the linguistic distance changes.”® A higher linguistic distance makes ex-
posure less effective; thus the negative sign we find is expected.?”

The coefficient of age is positive and significant at the 1% level. Notice that
since in the first-stage regression we have the interaction age*distance, this
coefficient does not represent the main effect of age but gives the absolute

age effect when the linguistic distance is zero.”®

This only holds for second-
generation children who speak Italian at home. For non-Italian speakers, the
effect of age is given by a + a3 * (Distance). For instance, in the case of the
Chinese, who are the most linguistically distant, it is -0.125 score points. In
other words, the effect of age (namely, exposure) decreases as the linguistic
distance increases.

The coefficient of the linguistic distance is also positive and significant at the

1% level. Again, since we have the interaction age*distance, by itself, it only

gives the effect of the linguistic distance when age is zero. When we consider

26This coefficient can also be interpreted as how the effect of the linguistic distance on the
score in Italian changes when the exposure to Italian changes.

’Similarly, the effect of linguistic distance decreases as the exposure to Italian increases.

28Gee Jaccard and Turrisi (2003) for a useful review.
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this effect conditioned on a more plausible age, it becomes negative as ex-
pected. For instance, at the age of 123 months (10.25 years), it is -0.051. At
the age of 132 months (11 years), it is -0.078 score points. Thus, the effect of
the linguistic distance decreases as the exposure increases.

Finally, the F-statistic of the instrument is above the Stock and Yogo thresh-
old; thus it is considered relevant.

We obtain analogous results with the instrument 4 la Bleakey and Chin.

2.5.2 Second stage

Turning to the second stage, we note that the coefficient of the instrumented
score in Italian is negative and significant at the 1% level. Increasing the
score in Italian by one point decreases by 0.55 points the score in Math. At
tirst sight, this result looks unexpected since it seems to contradict the idea
that language proficiency is a prerequisite for understanding Math classes
taught in Italian. However, at a closer look, the negative coefficient simply
suggests that the children still have to sacrifice their performances in other
subjects if they want to improve their score in Math.

We should also remark on the large difference between the OLS and IV es-
timates. In other words, the OLS estimator looks heavily biased. This is
not surprising since the naive relationship between the score in Italian and
the score in Mathematics is driven by omitted variables such as ability and

motivation. These omitted variables should generate an upward bias in the
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OLS coefficient, which we actually find. Previous literature, such as Ispho-
rding, Piopiunik, and Rodriguez-Planas (2016), and Aparicio-Fenoll (2018),
also identifies an upward bias, though less considerable. In our case, the
ability bias seems to be higher in absolute value than the negative value of
the instrumented coefficient, which is the reason why the OLS coefficient is
positive. This outcome is in line with the literature and confirms the cru-
cial importance of unobserved cognitive and non-cognitive abilities for edu-
cational and economic performances (Heckman, Stixrud, and Urzua (2006);
Borghans et al. (2016); Hitt, Trivitt, and Cheng (2016); Pefia and Duckworth
(2018); Zamarro, Hitt, and Mendez (2019)).

We try to shed further light on the trade-off we have uncovered. Our idea
is that the causal relationship between proficiency in Italian and scores in
Math may be nonlinear. Once the threshold for understanding a Math class
is attained, further progress in Italian could be irrelevant for the Math per-
formance. Therefore, we expect that the negative effect of the performance
in Italian on the performance in Math could be particularly relevant for chil-
dren who under-perform in Italian. In order to test this idea, we first have to
identify a proper threshold. Since the INVALSI approves Proficiency Level
3 as a "sufficient" knowledge of Italian, we compute the threshold accord-
ingly,?” and then we split our sample between children below the threshold

and children on or above the threshold.

2Proficiency Level 3 is defined as a score belonging to a range that goes from 95% to 110%
of the natives” average score. Thus, we take the lower bound, namely 95%, as our threshold.
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2.5.3 Second Generations under Proficiency Level 3

In table 2.5, we report the first-stage estimation for second-generation chil-
dren whose performance in Italian is under Proficiency Level 3. Again, we
may note that the effect of exposure to Italian decreases as the linguistic dis-
tance increases, and the effect of the linguistic distance decreases as the ex-
posure increases.

The F-statistic of the instrument is above the Stock and Yogo threshold; thus,
it is considered relevant. In table 2.6, we report the second-stage estimation.
The effect of the Italian score on the Math score is negative and statistically
significant at the 1% level. Increasing the score in Italian by one unit, de-
creases the score in Math by 1.37 or 1.46 points, depending on the specifi-
cation. This suggests that the negative effect we uncover is driven by the
subsample of children under Proficiency Level 3.

The same estimation strategy for second-generation children who perform
beyond the sufficiency threshold does not work as well. In tables 2.7 and
2.8, we report two-stage least squares estimations for this subsample. Both
instruments are weak, suggesting that exposure to Italian per se does not ex-
plain the performance in Italian beyond sufficiency. As a consequence, we
cannot use our instruments to estimate the causal effect of the Italian score

on the Math score for students on or above Proficiency Level 3.
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2.6 Conclusions

In this study, we estimated the effect of language acquisition on the perfor-
mance in Math of second-generation children at the end of Italian Primary
school. This age deserves special attention because a vast literature suggests
that 1) early educational gaps may have lifetime effects and, in any case, are
hard to recover in later years; 2) language proficiency is required to acquire
other forms of human capital; 3) language proficiency is crucial for the social
and economic integration of the second generations.

The existing literature is still in the making, and the results are somewhat
contrasting. While Isphording, Piopiunik, and Rodriguez-Planas (2016) find
a positive effect of linguistic performances on Math outcomes, Aparicio-Fenoll
(2018) finds no evidence of such an effect.

Using Italian data on second-generation children, we found that a higher test
score in Italian reduces the score in Math.

This result reveals that second generations are still struggling to learn Ital-
ian at the age of 10, and they can do so only at the cost of reducing their
performance in other subjects. Actually, the effect is driven by children with
insufficient knowledge of Italian who account for 59% of our sample. Thus,
it seems that the large majority of the second generation is already being left
behind. These children cannot benefit from the complementarity between
language proficiency and other forms of human capital as other children do.

They look doomed to poor future educational performances and, therefore,
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to poor labor market outcomes. This penalization evokes scaring long-term
scenarios.

Overall, our findings have profound policy implications. First, they suggest
that primary education should consider linguistic integration as a priority,
and avoid leaving behind children with poor linguistic backgrounds.*’ Sec-
ond, they stress that investing in the linguistic integration of the first gener-
ation can generate positive spillovers on the second generation. Overall, we
confirm that efforts to linguistically integrate immigrants should be of the
greatest importance because these efforts yield high social returns not only
in the short run (by improving the economic possibilities of newcomers) but
also in the very long run (by intergenerational spillovers). Unlike policies
that take place later in life, achieving linguistic integration in the Primary

School is simpler and has permanent effects.

30The awareness of this issue is increasing in Italy: since 2012, the Ministry of Education
has introduced the possibility of adopting customized study plans (piani di studio personal-
izzati) for children with limited proficiency in Italian. These plans may be adopted by the
schools after a linguistic assessment of the child. They replace the most linguistically de-
manding subjects with easier ones, or simply reduce the educational objectives the student
has to meet to pass her grade. There also exist some Math textbooks for children with lim-
ited command of Italian. However, these measures are not yet a systematic approach to the
linguistic integration of the minorities.



TABLE 2.2: OLS regression

Math Score OLS(1) OLS(®) OLS@3)
Score Italian 0.644***  0.628%**  (0.627***
(0.00273) (0.00544) (0.00544)
Age in months 0.205***  0.211***  0.212***
(0.0118)  (0.0204)  (0.0204)
Distance 0.0108***  0.0103***
(0.00111) (0.00200)
Non Italian 0.646%**
(0.174)
Obs 99,917 99,917 99,917
Controls YES YES YES
Class-by-cohort FE NO YES YES

"p <0.01,p <0.05 p<0.1

Robust Standard Errors in parenthesis (OLS (1))

Clustered Standard Errors at the school-cohort level (OLS (2) and OLS (3))
Controls: student’s gender, socioeconomic background (ESCS index)

Math score, total and first section of the Italian test score are corrected for cheating.

suorsnpouo) ‘97

19
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TABLE 2.3: Two-stage least square regression. First Stage

Score Italian e)) (v))
Age in months 0.178***  0.152***
(0.02659) (0.02718)
Distance 0.318***
(0.05009)
Non Italian 24.250%**
(4.62195)
Age in months* Distance -0.003***
(0.00039)
Age in months* Non Italian -0.214
(0.03556)
Kleibergen-Paap rk Wald F statistic 53.355 36.19
Obs 77,457 77,457
Controls YES YES
Class-by-cohort FE YES YES

"p <0.01,"p <0.05 p<0.1
Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)

TABLE 2.4: Two-stage least square regression. Second Stage

Math Score (1) 2)
Score Italian -0.552*%**  -(0.555**
(0.192) (0.235)
Age in months 0.241*%*  (0.238***
(0.0255)  (0.0256)
Distance -0.0467***
(0.00945)
Non Italian -3.622***
(0.863)
Obs 77,457 77,457
Controls YES YES
Class-by-cohort FE YES YES

*

“p <0.01, "p <0.05p <0.1
Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)
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TABLE 2.5: Two-stage least square regression. First Stage (Score
Italian < Level 3)

Score Italian (1) (2)
Age in months 0.008 -0.018
(0.02741) (0.02819)
Distance 0.233***
(0.04937)
Non Italian 17.090***
(4.64034)
Age in months*Distance -0.002%**
(0.00038)
Age in months*Non Italian -.148%**
(0.03568)
Kleibergen-Paap rk Wald F statistic 27.94 17.14
Obs 38,759 38,759
Controls YES YES
Class-by-cohort FE YES YES

*:

"p <0.01,"p <0.05p <0.1
Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)

TABLE 2.6: Two-stage least square regression. Second Stage
(Score Italian < Level 3)

Math Score D (2)
Score Italian -1.369***  -1.457***
(0.423) (0.561)
Age in months 0.0170 0.00359
(0.0598)  (0.0744)
Distance -0.0374***
(0.0124)
Non Italian -3.200%*
(1.253)
Obs 38,759 38,759
Controls YES YES
Class-by-cohort FE YES YES

“p <0.01,"p <0.05 p<0.1
Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)
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TABLE 2.7: Two-stage least square regression. First Stage (Score
Italian > Level 3)

(1) (2)

Score Italian
Age in months 0.143***  (0.140%***
(0.02496) (0.02560)
Distance 0.106**
(0.04911)
Non Italian 8.662%
(4.46891)
Age in months*Distance -0.0009**
(0.00038)
Age in months*Non Italian -0.073**
(0.03428)
Kleibergen-Paap rk Wald F statistic 5.78 4.55
Obs 22,185 22,185
Controls YES YES
YES YES

Class-by-cohort FE

"p <0.01,"p <0.05 p<0.1

Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)

TABLE 2.8: Two-stage least square regression. Second Stage
(Score Italian > Level 3)

§)) (V)

Math Score
Score Italian -1.179  -1.063
(1.058) (1.149)
Age in months 0.323*** 0.311**
(0.114) (0.123)
Distance -0.0185
(0.0130)
Non Italian -1.385
(1.055)
Obs 22,185 22,185
Controls YES YES
YES YES

Class-by-cohort FE

“p <0.01,"p <0.05 p<0.1
Clustered Standard Errors at the school-cohort level
Controls: student’s gender, socioeconomic background (ESCS index)
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Chapter 3

Absolute and Relative Age Effects
in Children’s Performance. A
Double Disadvantage for Second

Generations?

3.1 Introduction

The double disadvantage hypothesis suggests that the interaction between two
disadvantages may generate a new, and possibly stronger, one (Raijman and
Semyonov (1997); De Jong and Madamba (2001); Ludemann and Schwerdt
(2013); Durand, Massey, and Pren (2016)). For instance, ethnic minority
women may experience disadvantages in the labour market both because
they are women and because they belong to a minority group (Raijman and

Semyonov (1997)). Another example is given by illegal immigrants. This
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subset of immigrants experiences an additional penalty in the labour mar-
ket, earning lower wages than natives and legal migrants (Durand, Massey,
and Pren (2016)).

This study investigates whether a double disadvantage exists among second-
generation children in the Italian Primary School.

The first disadvantage of second generations is specific to their immigrant
status, which is supposed to impose a penalty on language skills and, more
generally, on the socioeconomic condition. Actually, many authors find that
second generations perform worse than their native peers, suggesting that
an early disadvantage may easily arise in the educational process (Van Ours
and Veenman (2003); Schnepf (2007); Dustmann et al. (2012); Ochinata and
Van Ours (2012)).

Another possible source of disadvantage, not connected to the immigrant
status, concerns age. Age can affect educational outcomes through two chan-
nels: the absolute age effect (henceforth AAE), and the relative age effect
(henceforth RAE). The former occurs because older children are more ma-
ture or have more experience, thus are more prepared to formal learning in
school. The latter comes from peer effects that could, for instance, hinder
self-esteem in pupils who feel weaker and more vulnerable than their older

peers in the classroom'.

Warious evidences, for instance, show that relative older students have a higher self-
esteem (Fenzel (1992); Thompson, Barnsley, and Battle (2004)), less psychological problems
(Thompson, Barnsley, and Dick (1999); Goodman, Gledhill, and Ford (2003); Matsubayashi
and Ueda (2015); Chen, Fortin, and Phipps (2016)), are less likely to be victimized (Miihlen-
weg (2010); Ballatore, Paccagnella, and Tonello (2020)), and more likely to undertake com-
petitive and leadership activities Dhuey and Lipscomb (2008).
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Both the AAE and the RAE imply that younger students tend to perform
worse than their older peers in the classroom? (Bedard and Dhuey (2006);
Elder and Lubotsky (2009); Black, Devereux, and Salvanes (2011); Crawford,
Dearden, and Greaves (2014); Fredriksson and Ockert (2014); Solli (2017);
Pefia (2017); Pefia and Duckworth (2018)). This is mainly due to differences
in psycho-biological maturity, accumulated experience and interactions with
peers in the classroom.

However, it is less clear whether age effects can determine a double disad-
vantage for immigrant children. In our case, a double disadvantage appears
if the AAE or the RAE reinforces the (negative) effect of the immigrant status.
The possible existence of a double disadvantage has worrying long-term con-
sequences for the stability and the social cohesion of the receiving societies.
Social integration is a fragile process that moves along many socioeconomic
dimensions (Berry (1980); Zimmermann, Zimmermann, and Constant (2007);
Constant and Zimmermann (2008); Constant, Gataullina, and Zimmermann
(2009); Gorinas (2014)). For instance, in spite of a satisfactory economic in-
tegration, an immigrant could not achieve (or even not pursue at all) the
cultural integration in the receiving country, and stay separated from its so-
ciety. When social integration fails, immigrant communities may turn into

segregated and possibly permanently disadvantaged minorities.’

ZHowever, some studies find that possible opposite effects could be at work in particular
environments. For instance, Pellizzari and Billari (2012) find that younger first-year univer-
sity students perform better at cognitive tests.

3The recent and worrying phenomenon of second-generation terrorists is one major ex-
ample that proves the importance of a satisfactory integration along all dimensions in order
to prevent anti-social attitudes. Education is crucial in this respect.
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Early education can be decisive in determining the future outcomes of second
generations (Doyle et al. (2009); Heckman, Pinto, and Savelyev (2013); Elango
et al. (2015); Garcia, Heckman, and Ziff (2019)). Actually, mechanisms like
the dynamic complementarity and the self-productivity outlined by Cunha
and Heckman (2007) tend to reproduce and amplify early educational gaps,
making it harder and harder to catch up with the natives. In other words,
initial disadvantages are hard to recover and may persist over the whole life.
On the contrary, a possible advantage generated by age effects for second-
generation children could be helpful in reducing the disadvantage given by
their migrant status.

Thus, testing for the existence of a double disadvantage may be essential to
understand a possible understudied side effect that may make the integra-
tion of second-generation children even more difficult.

However, the literature that studies the interaction between age effects and
immigration status is still reduced. We contribute to this literature in various
way.

First, we provide additional evidences of the possible existence of a dou-
ble disadvantage among second-generation immigrant children. Second, by
adopting the strategy introduced by Pefia and Duckworth (2018), which ex-
ploits the heterogeneity in children’s birthdays and the repeated observations
of test scores, we are able to distinguish between relative and absolute age

effects. Actually, we find that AAE can hinder the linguistic performance of
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second-generation children at the end of the Primary School, while the per-
formance in Math is not further affected by this effect. However, we find that
the RAE can be helpful for second-generation children. This is even more im-
portant since the (positive) effect of relative age offsets the (negative) effect
of absolute age. Third, we analyze children at the crucial age of 10, which
is by many aspects a critical period, when the basis of human capital accu-
mulation is built, and a break in these delicate process may have lifetime
consequences.

The rest of the analysis is organized as follows. Section 3.2 reviews the ex-
isting literature. Section 3.3 describes the data. Section 3.4 introduces the

empirical strategy. Section 3.5 discusses our results. Section 3.6 concludes.

3.2 Related Literature

Our contribution is related to two strands of literature. The first is the liter-
ature on the double disadvantage (Raijman and Semyonov (1997); De Jong
and Madamba (2001); Ludemann and Schwerdt (2013); Durand, Massey, and
Pren (2016)). The second is the literature on age effects (Bedard and Dhuey
(2006); Elder and Lubotsky (2009); Black, Devereux, and Salvanes (2011);
Fredriksson and Ockert (2014); Solli (2017); Pefia (2017); Pefia and Duckworth
(2018)).

The idea of the double disadvantage hypothesis is that two different dis-

advantages may generate a new, and possibly stronger, one. Raijman and
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Semyonov (1997), for instance, study the relation between being an ethnic
minority woman and labour market outcomes. Ethnic minority women may
experience disadvantages in the labour market both because they are women
and because they belong to a minority group. Moreover, these disadvantages
could differ across different ethnic groups. This may generate a triple dis-
advantage for women belonging to some particular ethnic groups, as for im-
migrant women coming from Asian and African less developed countries in
the Israeli labor market. A similar result is found by De Jong and Madamba
(2001) for Asian women in the US labour market. Another example is given
by Durand, Massey, and Pren (2016) who focus on illegal Mexican immi-
grants in the US. They find that this subset of immigrants experience an ad-
ditional penalty in the labor market, by earning lower wages than natives
and legal immigrants.

Another strand of literature has focused on immigrant students and educa-
tional outcomes. For instance, Ludemann and Schwerdt (2013) investigate
whether second-generation immigrant students may experience additional
disadvantages which are not directly related to their performance and abili-
ties, such as worse grades or teacher recommendations for secondary school
tracks.

This work has much in common with this literature. However, we investi-
gate a peculiar relationship between AAE, RAE and the migration status of
second-generation immigrant children, finding that, while the first can be a

source of double disadvantage, the second can exert a positive effect on the
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school performance.
An established literature has investigated the effect of age on educational

perforrnance.4

Older students generally perform better than younger stu-
dents. The idea is that being born only a few months before her peers gives
the child considerable advantages, since "older" children have had more time
for learning and benefit from their higher psycho-biological maturity (Be-
dard and Dhuey (2006); Elder and Lubotsky (2009); Black, Devereux, and
Salvanes (2011); Crawford, Dearden, and Greaves (2014); Fredriksson and
Ockert (2014); Solli (2017); Pefia (2017); Pefia and Duckworth (2018)). How-
ever, the literature that investigates whether AAEs or RAEs may generate
a double disadvantage for second-generation children is still in its infancy.
Only a few papers study whether the interaction between age effects and im-
migrant status may generate further disadvantages.

Dicks and Lancee (2018) analyze whether RAEs generate a double disadvan-
tage for 15 years old immigrant students in France. They find that both so-
cioeconomic characteristics and immigrant-specific disadvantages may ex-
plain the immigrant-native gap in grade retention rates. However, a large
part of immigrants” disadvantage is due to their poorer parental resources.
Moreover, they do not distinguish between relative and absolute age effects.
Lenard and Pefia (2018) study the difference in parental strategic behavior

between the minorities and the majority in North Carolina. They find that a

part of the native-immigrant achievement gap is due to the higher frequency

*Outcomes in other fields have also been analyzed, such as in sport Allen and Barnsley
(1993), politics Muller and Page (2016), and management Du, Gao, and Levi (2012).
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of redshirting among the natives.

We provide further evidence by showing that age differentials can generate
both a double disadvantage and an advantage for second-generation chil-
dren in the Italian Primary School, depending on the age effect we are con-
sidering.

This analysis complements the previous literature in various ways. First, we
study second-generation children at the age of 10; namely, at the end of Pri-
mary School, which is crucial for the second generations, because different
mechanisms that can have permanent effects work in the childhood. Chil-
dren are still within a "critical period"; thus, early disadvantages easily accu-
mulate over time due to mechanisms like the dynamic complementarity and
the self-productivity of skills (Cunha and Heckman (2007)). These delicate
processes build the basis of human capital accumulation, and their action
can have lifetime consequences.

Second, we provide further evidence of this process by linking two different
disadvantages; namely, the age effect and the immigrant status. By disentan-
gling the differential impacts of relative and absolute age in creating a pos-
sible double disadvantage, we provide novel evidence on the very different
nature of these two effects. Actually, we find that only AAE has a detrimental
effect for second-generation children, while RAE has a positive impact.
Since a student who is older at the moment of the test is also older with re-
spect to her peers in class, an issue of collinearity between RAE and AAE nat-

urally arises. As a consequence, this decomposition has rarely been achieved
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in the literature (Elder and Lubotsky (2009); Cascio and Schanzenbach (2016);
Pefia (2017); Pefia and Duckworth (2018)). We use the methodology devel-
oped by Pefia and Duckworth (2018) to disentangle these effects, by exploit-
ing the heterogenity in students’ birthdays and the fact that we observe the
test outcomes of the same individuals two times (in the 2nd and 5th grade of
Primary School). This enables us to capture the different components of age

effect.

3.3 Data

We use data on the performance in Italian and Math on the standardized
test administered by the Italian National Institute for the Evaluation of the
Education System (INVALSI). The whole population of students in the 2nd
and the 5th grade of the Primary School is evaluated every year.” We focus
on the subsample of native and second-generation® children in the following
school years: 2012-13 (2nd grade), 2013-14 (2nd grade), 2015-16 (5th grade)
and 2016-17 (5th grade). The initial subsample of natives includes 648 267
observations, while the subsample of second generations includes 51 097 ob-
servations. We select these waves because they contain the exact birthdates of
students, which we use to disentangle RAE and AAE. Given the longitudinal

structure of the data, we can follow students from the 2nd grade to the 5th

SEvaluations began in 2005-06. However, participation of the schools to the test is manda-
tory only from 2009-2010.

®We define "second generations" as children born in Italy with both non-Italian parents.
Equivalently, we define "natives" all children born in Italy, with both Italian parents.
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grade (2012-13/2015-16 and 2013-14/2016-17)". As suggested by Pefia and
Duckworth (2018), the combination of information on children’s birthdates
and the longitudinal dimension of our data provides a way to decompose
absolute and relative age. This because the heterogeneity in birthdates gives
a variation to identify the relative age, while the availability of test scores at
two different points in time, gives a variation to identify absolute age.

An important feature of the INVALSI data is that tests are standardized,
anonymous and marked outside the school; thus, the measure of perfor-
mance is as objective as possible. Moreover, since some authors have de-
tected cheating behavior (Quintano, Castellano, and Longobardi (2009); Bertoni,
Brunello, and Rocco (2013); Angrist, Battistin, and Vuri (2017)), scores are cor-
rected for this possibility.®.

The data also include detailed information on family characteristics’ and

home environment!?

. This material is summarized in a synthetic index of
economic, social and cultural status (ESCS index). Other useful data come
from the Student’s Questionnaire, which is administered to 5th grade students,
and contains questions about the student herself, her family, her attitude to-

wards the classes and the test.

The main variables are summarized in Table 3.1.

7We have two cohorts, observed two times.

8Cheating behavior is a wide concept that includes both student and teacher cheating
(Jacob and Levitt (2003)). Methods to correct for cheating are not always error free, since it is
possible to identify as a cheater someone that actually is not a cheater, or it is possible to fail
to identify someone who is actually a cheater. Ferrer-Esteban (2013) and Pereda-Ferndndez
(2019) propose an algorithmic procedure that is alternative to the Invalsi method.

9Mainly, father’s and mother’s employment, and father’s and mother’s education.

10For instance, the availability of a computer, an internet connection, a quiet room, a desk,

encyclopediae, the number of books.
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TABLE 3.1: Descriptive Statistics

Variable Natives Second Generations Diff.

Female 0.4957 0.5001 -0.0044*
(0.0007) (0.0024) (0.0024)

Math Score 2 59.1339 51.8493 7.2845%**
(0.0741) (0.2704) (0.2804)

Math Score 5 58.1370 51.0769 7.0601***
(0.0757) (0.2764) (0.2866)

Italian Score 2 64.5935 56.5395 8.0540***
(0.0706) (0.2578) (0.2673)

Italian Score 5 63.2457 54.5021 8.7436%**
(0.0709) (0.2586) (0.2681)

ESCS Student 0.1307 -0.4863 0.6170***
(0.0048) (0.0176) (0.0183)

ESCS Class 0.0435 -0.0631 0.1066***
(0.0046) (0.0168) (0.0174)

ESCS School 0.0304 -0.0050 0.0354**
(0.0046) (0.0168) (0.0174)

Mother’s Higher Education  0.1974 0.1211 0.0762***
(0.0015) (0.0054) (0.0056)

Father’s Higher Education ~ 0.1516 0.0992 0.0524***
(0.0013) (0.0048) (0.0050)

Mother Unemployed 0.3200 0.5326 -0.2126***
(0.0022) (0.0081) (0.0084)

Father Unemployed 0.0408 0.0896 -0.0488***
(0.0006) (0.0023) (0.0023)

Mother Blue-collar worker  0.1049 0.2221 -0.1172***
(0.0009) (0.0033) (0.0034)

Father Blue-collar worker 0.2364 0.5160 -0.2796***
(0.0016) (0.0057) (0.0059)

Mother White-collar worker  0.3701 0.0564 0.3137%**
(0.0021) (0.0078) (0.0081)

Father White-collar worker  0.3573 0.0697 0.2876***
(0.0019) (0.0070) (0.0073)

Mother Self-employed 0.0834 0.0489 0.0345***
(0.0006) (0.0021) (0.0022)

Father Self-employed 0.2275 0.1674 0.0600***
(0.0011) (0.0041) (0.0042)

Obs 648 267 51 097

*

“p <0.01,"p <0.05 p <01
Standard Errors in parenthesis clustered at the school-cohort level.
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The dependent variable of our regressions is the score in Math or the score
in Italian in the 5th grade. The Mathematical section of the test is made
of various subsections that include numerical questions, spatial reasoning,
mappings, data and forecasting. This means that the test measures a wide
range of knowledge, which require quantitative reasoning, logical reason-
ing, as well as the ability to construct arguments. The test of Italian, instead,
focuses on text comprehension and on the grammatical and lexical structure
of sentences.

Absolute age (AA;;) is defined as the age in days of the student on the test
date. It varies across students and across years. Relative age (RA;) is defined
as the difference between the student’s absolute age and the absolute age of
the youngest student in class. It only varies across students but not across
time.

In our data, natives perform better than second-generations both in Math and
in Italian. However, second generations face also worse socioeconomic con-
ditions, and this result is expected. Their parents are generally less educated,

more unemployed, or employed in low-wage jobs.

3.4 Empirical Strategy

We follow Pefia and Duckworth (2018) to disentangle relative and absolute
age effects. The absolute age is defined as the age in days on the day of the

test; it captures the effects due to the psycho-biological development of the
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child and her accumulated experience. The relative age is defined as the dif-
ference between the child’s own age and the age of the hypothetical youngest
student in the class. It captures peer effects among the classmates.

Trying to disentangle the differential impacts that relative and absolute age
have in creating this double disadvantage is not easy. Since a student who is
older at the moment of the test is also older with respect to her peers in class,
an issue of collinearity between RAE and AAE naturally arises. As a conse-
quence, this decomposition has rarely been achieved in the literature (Elder
and Lubotsky (2009); Cascio and Schanzenbach (2016); Pefia (2017); Pefia and
Duckworth (2018)). The idea is that we need something that is able to gener-
ate indipendent variations in the relative and the absolute age. By exploiting
information given by the heterogenity of the exact birthdays of students with
the fact that we observe the test scores of the same individuals two times, this
issue may be overcome.

However, we also want to evaluate how these effects differ between natives
and second-generation children. In order to single out the possible conse-
quences of the RAE and the AAE, and evaluate whether they generate a
double disadvantage for second generations, one would like to estimate the

following equation:

Scorejy = Bo+ P1RA;+BrAAj + B3Second; + BsRA x Second; + Bs AA x Secondy + Xj1p + €

(3.1)
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where Second is a dummy equal to 1 if the child belongs to the second gener-
ation, and X is a vector of controls (gender, parents” education, parents” em-
ployment, home environment,'! class fixed effects and cohort fixed effects).
However, the coefficients of interest could be biased due to the endogeneity
induced by grade retention or by the practice of anticipation in children’s en-
rollment. Anticipation is very common in Italy, where, though enrollment
is compulsory for all children who are 6 in September, parents can enroll
younger children provided that they turn 6 by April 30 of the following year.
This creates an important source of endogeneity, since exercising or not this
option is a choice.

In order to avoid this issue, a possible way could be to instrument relative
and absolute ages with the expected relative and absolute ages. However, this
approach is found to be problematic because in most cases the monotonicity
condition is violated (Barua and Lang (2016)).

Therefore, before estimating equation 3.1, we impose the following restric-

tions'? to tackle endogeneity issues:
1. we consider only students born after April 30;

2. we consider only students born in the expected year.

N These questions concern, for instance, the number of books at home, the availability of
a quiet room for studying, the availability of a computer, an internet connection, a desk for
studying, and so on.

12This procedure is not too restrictive since we can extrapolate the linear trend found for
children born from May to December to the children born from January to April (see e.g.
Aparicio-Fenoll, Campaniello, and Monzon (2019)).
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This leaves us with a sub-sample of 437 736 natives and 34 895 second-generation
immigrants. For each of these students, we have observations in two periods;
thus, in the long format our final database is made of a total of 945 262 obser-
vations.

In Figure 3.1 and in Table 3.2, we may note that in the months we consider

there is virtually no difference between natives and second generations.

3.5 Results

In Table 3.3, we report the OLS estimates of Equation 3.1 for the Italian per-
formance. In the first column, we report the estimation for the whole sample
of natives and second-generation children. These coefficients should be bi-
ased, because of family planning, anticipated and postponed enrollment, or
(though rare in Italian Primary School) grade retention. In the second col-
umn, we report the corresponding estimates after restricting the sample. The
results show that, in the case of Italian, second-generation children are af-
fected by a double disadvantage. The first disadvantage is given by their
immigrant status and is captured by the coefficient of the second-generation
dummy, which is negative and significant. This effect looks substantial. Be-
ing second-generation determines a 4.5 point reduction of the score in Italian.
The second disadvantage is given by the AAE. For native children, AAE is
negative. By increasing the absolute age of 1 day, the child reduces her per-

formance by 0.00112 points. Assuming that the impact of age is linear, this
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means that a difference of one year induces a reduction of 0.4 points. A neg-
ative effect for absolute age could seems counter-intuitive. Absolute age is
supposed to capture the psycho-biological maturity of the child and her ac-
cumulated experience; thus, by increasing the absolute age at the test, we
would expect a better performance. However, notice that older children, by
definition, start school later. As argued by Black, Devereux, and Salvanes
(2011), delaying school starting age could have a negative effect when chil-
dren learn more at school than at home. Our results suggest that this could
be the case. The negative effect seems to be amplified for second generations.
This can be easily explained, since, for an immigrant child, it could well be
more difficult to learn Italian at home. As a consequence, time spent at school
is quite more effective than time spent at home for second-generations. By
increasing their absolute age by one year, they reduce their performance by
0.6 points. Thus, they experience a greater penalization of 0.000554 points
per day.

This does not seem to be the case for relative age. Relative age has a posi-
tive effect on the performance of both native and second-generation children.
This comes with no surprise, since the positive effect captures, for instance, a
higher self-esteem in pupils who feel stronger and less vulnerable to victim-
ization than their younger peers in the classroom (Ballatore, Paccagnella, and
Tonello (2020)). For the natives, increasing the relative age of 1 year increases
the performance in Italian by 6.716 points. For second-generation children,

the positive effect is even higher. This could be explained by the additional
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victimization experienced by these children. By increasing the relative age of
1 year, their performance in Italian increases by 8.4 points.

Actually, since the RAE has a greater impact than the AAE, the overall im-
pact of both effects is positive and significant for second generations. The to-
tal impact implies that by increasing by one day their age, they increase their
performance by 0.019 points (one year implies an increase of 6.9 points).

In conclusion, the disadvantage experienced in absolute age is more than
compensated by the advantage experienced in relative age. This result has
profound policy implications. Second-generation children” performance in
Italian could be fostered not by delaying school entrance but by taking into
account the age of their peers in class. Class composition is more fundamen-
tal than age per se.

In Table 3.4, we report the estimation results when the dependent variable is
the result in Math. In this case, it seems that a double disadvantage does not
exist, even for absolute age. However, second-generation children are still
affected by the disadvantage given by their migration status, which induces
a reduction of 5.5 points in their performance.

For native children, the AAE is still negative. By increasing the absolute age
of 1 day, the child reduces her performance by 0.000651 points. However,
the effect of the absolute age seems to be more penalizing in Italian than in
Math.

For second-generation children, absolute age has a milder (negative) effect

with respect to natives. This may be due to the less negative effect of time
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spent at home in acquiring Math knowledge. In general, immigrant parents
could find easier to help their children in acquiring Math skills rather than
Italian skills. By increasing the absolute age of 1 day, they experience a re-
duction in their performance of only 0.000405 points. Thus, they have an
advantage of 0.000246 points over the natives (0.09 points per year).

However, the relative age effect is substantial. For native children, RAE is
positive. By increasing the relative age of 1 day, the child increases her per-
formance by 0.0181 points. Thus, having 1 year more gives an increase in the
performance of 6.6 points. For second-generation children the effect is even
higher. By increasing the relative age of 1 day, the child increases her per-
formance by 0.020 points; with an advantage over natives of 0.00221 points.
Thus, having 1 year more gives an increase in the performance of 7.4 points.
In conclusion, both the performance in Italian and the performance in Math
of second-generation children could be fostered by taking into account the
age of peers in class. Having younger peers could be helpful, while delaying

school entrance could be detrimental.

3.6 Conclusions

In this study, we investigated whether a double disadvantage exists for second-
generation children in the Italian Primary School. We considered the effects

given by the second-generation status, age, and their interaction. We further
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distinguished between the absolute and the relative age components. Fol-
lowing Pefia and Duckworth (2018), we were able to disentangle these two
effects. This is useful to better understand the nature of second-generation
children disadvantages, since these two components capture different mech-
anisms. While the AAE is related to the biological maturity of the child and
to accumulated experience, the RAE is related to peer effects.

Our results show that a double disadvantage induced by absolute age exists
in Italian, but not in Math. Furthermore, the relative age effect seems to be
more powerful for second-generation children than for the natives, offsetting
the negative effect of the absolute age (when present). These findings have
important policy implications. First, they suggest that delaying school en-
rollment should not benefit children. Second, they suggest that controlling
the class composition could be a simple and effective way to improve the
achievement of second-generation children. Having younger peers in class
could be helpful for these children, and increase their performance both in

Italian and Math.
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3.7 Figures and Tables
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TABLE 3.2: Month of Birth
Variable Natives Second Generations t-stat
May 0.128 0.123 -2.985%**

(0.001) (0.002)

June 0.1209 0.1213 0.246
(0.001) (0.002)

July 0.129 0.1287 -0.205
(0.001) (0.002)

August 0.126 0.128 1.110
(0.001) (0.002)

September 0.1309 0.1306 -0.125
(0.001) (0.002)

October 0.130 0.1299 -0.111
(0.001) (0.002)

November 0.117 0.119 1.378
(0.001) (0.002)

December 0.118 0.1197 0.719
(0.001) (0.002)
Obs 437 736 34 895

"p <0.01,"p <0.05 p <0.1
Standard Errors in parenthesis

TABLE 3.3: Dependent Variable: Score in Italian

Variable 1) (2
AA -0.00123*** -0.001712***
(2.17e-05) (2.68e-05)
RA 0.0129*** 0.0184***
(0.000155) (0.000300)
AA*Second -0.000674*** -0.000554***
(7.88e-05) (9.71e-05)
RA*Second -0.00129** 0.00230**
(0.000570) (0.00101)
Second -3.750%** -4 515%**
(0.285) (0.357)
Constant 64.41%** 63.18%**
(0.0794) (0.102)
Obs 1,398,234 939,806
Controls YES YES
Class-by-cohort FE YES YES

"p <0.01,"p <0.05 p <0.1
Standard Errors in Parenthesis Clustered at the Student Level
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TABLE 3.4: Dependent Variable: Score in Math

Variable 1) 2)
AA -0.000909*** -0.000651***
(2.12e-05) (2.61e-05)
RA 0.0131*** 0.0181***
(0.000158) (0.000304)
AA*Second 0.000162** 0.000246***
(7.40e-05) (9.08e-05)
RA*Second 0.000761 0.00221**
(0.000570) (0.00103)
Second -5.212%** -5.543***
(0.269) (0.337)
Constant 59.98*** 58.24***
(0.0781) (0.100)
Obs 1,398,234 939,806
Controls YES YES
Class-by-cohort FE YES YES

p <0.01, p <0.05 p<0.1
Standard Errors in Parenthesis Clustered at the Student Level
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