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Abstract 

This thesis explores empirically the links between parental migration and educational 
performance of children, as well as bilingualism and family status and cognitive devel- 

opment of children. 

The first three chapters focus on a scenario in which households send one member, 

usually a parent, for temporary employment abroad. I firstly examine the implications 
of such a family structure on educational performance of teenagers. I then investigate 
whether this impact may spill over through peer interactions at school. 

I have designed and collected a survey for the purpose of the analysis. I elaborate 
on the process in the first chapter. The gathered data contain information about over 

2800 16- year -old pupils, including their socio- economic background, performance at 
school and migration experiences within a family over a period of three years. Parental 
migration is common in the studied population and is mostly characterised by relatively 
short, repeated spells of legal employment of fathers in other European countries. The 
nature of the migration experience sets it apart from cases considered so far. 

In the second chapter I utilise the data to investigate the relationship between 

parental absence due to emigration and the child's performance at school in that pe- 

riod. I find that, on average, children's grades improve when they have a parent abroad. 
A negative impact may, however, emerge in cases of prolonged separation. Meanwhile, 

sibling emigration exerts a strong positive effect on educational attainment which ac- 

cumulates over time. The results are plausible if parental emigration significantly in- 

creases household income, whilst not disproportionately burdening children by means 

of increased responsibility. 

The third chapter extends the analysis by looking at the influence children with 

parents working abroad may exert on their classmates. I find that pupils in classes 

with a high proportion of children of migrant parents perform better. The impact 
is greater for those who experienced family migration themselves. I consider various 

possible explanations of the result and conclude that the positive individual effect found 

in the second chapter may spill over through the peer interactions. Increased teachers' 
involvement in classes with many migrant children may play an additional role. 

Parental education is key to the positive effects found in both chapters. The children 
of parents, who have themselves graduated from high school, benefit most from their 
parents' emigration experience. They also are the influential group among their peers. 

In the final chapter I consider a different scenario where families use two languages 

at home to investigate whether it affects the development of cognitive and non -cognitive 

skills of their children. Importantly, I notice that bilingualism may be an insufficient 

element to explain any differences, as bilingual families are a heterogeneous group. 
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Therefore, I also differentiate between families with two native, one native, one foreign 

and two foreign parents. 

Using the data for families with children under the age of 6 in Scotland, I find that 
overall children's cognitive and non -cognitive skills are similar. The performance in the 

English Vocabulary Naming exercise is an exception. On average, bilingual children 

do not perform worse than monolinguals in the task. There is heterogeneity within 

the group, however. Bilingual mixed -nationality children lag behind the monolingual 

native children at the age of 3 but they catch up by the age of 5. However, there is 

some evidence that bilingual children who have two foreign born parents may perform 

worse than the monolingual native children and not improve with age. 
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Introduction 

In this thesis I study empirically the role parental migration decisions play in develop- 

ment of the human capital of children. I consider various scenarios; I firstly look at the 

immediate impact of having a parent abroad on the educational outcomes of teenagers, 

whose parents work abroad. I then consider the impact those children may have on 

their classmates. Lastly, I study the role of growing up in a bilingual family on the 

development of skills in early childhood. 

Human capital plays a crucial role in an individual's success in adult life. In ag- 

gregate it also contributes to countries' economic growth. For this reason economists 

have become increasingly interested in uncovering its determinants and evolution at 
different stages of life. Recent literature has also established that various skills and 

personality traits are developed very early in life and build upon each other throughout 

our growing up (Cunha and Heckman, 2007). 

Crucially, the early childhood human capital is shaped by nature, as well as nurture. 

In particular, parental decisions regarding family life impact the child's skills through 

the effects they have on the upbringing. School and neighbourhood environment are 

additional factors determining skill development (Conti et al., 2011). 

Migratory decisions within families have the potential to affect a child's human 

capital via two opposing channels; they often substantially alter the household compo- 

sition and the growing up environment of children (separation effect) and result in an 

increase of household income (income effect). Parental emigration may result in lower 

parental inputs into upbringing, increased number of family responsibilities being put 
on children and the emotional burden of being away from a parent. This changed fam- 

ily situation may influence how children perform at school and in long term affect their 
labour market success (Antman, 2013). 

The concern that the negative impacts may outweigh the financial gains of emi- 

gration has sparked a debate in many European countries about the consequences of 

families being split by migration (Tynelski, 2010). This is a particularly relevant topic 

for the new EU member states which observed a significant temporary migration to 

other EU countries following their EU accession (Eurostat, 2013). 

However, the free movement of workers within the EU allows for temporary and 

circular migration over relatively short distances, which may relieve some of the burden 
of family separation. This different nature of migration may have other implications 
for the performance of children than what the literature has established so far. 

The theory is ambiguous on the overall impact. It is also silent on the potential 
heterogeneous impacts of migration. Therefore, this is an empirical question. Various 

studies have analysed empirically the relationship between having a parent abroad and 
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educational attainment of children (Antman, 2013). They have focused on migratory 

movements which led to prolonged family separations with little or no contact with the 

migrant parent and where remittances could be limited or uncertain as the employment 

abroad was often illegal. 

Moreover, the studies provide mixed results and do not always resolve key identifi- 

cation challenges involved. This is mostly due to the lack of suitable data. For example, 

in many studies the information about the exact timing of migration, as well as precise 

measures of educational attainment are unavailable. Parental absence during pre -school 

years may have different implications for a child than during teenage years. Moreover, 

measuring performance by school enrolment may not be adequate when analysing the 
phenomenon in countries where school attendance is exemplary. Thus, these elements 

are key for identification of the overall impact. 

The lack of appropriate data is therefore a problem. This is especially true in 

the European context, where large scale migration is a relatively recent and difficult to 

record phenomenon. To investigate the relationship between the migratory behaviour of 

families and the school performance of children, I collected my own data; I surveyed one 

birth cohort of pupils in Poland, gathering information about their experiences when 

they were aged 14 to 16. I have designed and managed the project, secured finance, 

established contacts, put together, trained and led the data collection team. The data 
contain detailed information about the timing of migration, family background and 

school progress of pupils. The process and the resulting data set are described in detail 

in Chapter 1 of the thesis. 

18% of the 2800 surveyed pupils have had a parent abroad over the three year 

period I capture in the data. This closely reflects the statistics on temporary migration 

from the 2011 Census in Poland. The migratory movement is father -dominated with 
a parent spending on average under 4 out of 6 observed semesters abroad, frequently 

returning home. Germany is the main destination country. Migration is predominantly 
low- skilled with over 60% of fathers having vocational qualifications. 

This data is used for the analysis in the two following chapters. In Chapter 2, 

I consider the impact of parental foreign employment on their child's school grades. 

The main methodological challenge is the fact that migrants are a selected group and 

that migration decision may be driven by certain characteristics which also influence 

children's educational attainment. Unless these traits are explicitly captured in the 

analysis, the estimates will be confounded. Thanks to the panel nature of the data, I 

can isolate such characteristics from the effect, provided they do not vary over time. 

Perhaps unexpectedly, I find that the immediate effect of having a parent abroad is 

positive. This implies that the effect of increased income is greater than the negative 

impact of family separation. 
Importantly, this is true only for pupils whose migrant parents have a certain edu- 

cation level. For example, those whose parents have lower than secondary education, 
which amount to 67% of the entire group, neither gain nor lose from parental mi- 
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gration. On the other hand, pupils whose migrant parents are high school graduates 

benefit most. This is most likely for two reasons. Better educated migrant parents 

are more likely to succeed in the labour market. At the same time they may value 

their children's education more than parents with lower educational attainment, thus 

investing a higher proportion of income and their time in the child's schooling. 

I also establish that prolonged migratory movements have a potential to significantly 

lower a pupil's performance, as the negative impact emerges after about a year from 

the parent's departure abroad. This suggests that even though initially the extent of 

the separation effect may be limited, it may become burdensome with time. 

A significant proportion of respondents have also experienced sibling emigration. 

I undertake a similar analysis to that described above and find that having a sibling 

working abroad can only benefit pupils, irrespective of the length of the migratory 

experience. This finding highlights the different roles siblings and parents play in chil- 

dren's upbringing. Whilst sibling migration also increases the household budget, their 

absence from a household is unlikely to have as negative an effect as when the parent 
leaves. Moreover, siblings play a different, perhaps more influential role in children's 

career plans As they are more likely to succeed in foreign labour markets, they may 

encourage better school performance. Despite the commonality of international migra- 

tion of a young workforce, this seems to be the only analysis of this kind in literature; 

once again, the lack of data may be the reason why. 

The findings in Chapter 2 add to the existing knowledge of the impacts of migration 

and highlight the heterogeneous effects. The overall influence depends on the socio- 

economic situation of the family, as well as the timing and duration of migration. Whom 

the household decides to send is also crucial. 

Human capital acquisition depends also on the more broadly defined environment 

we grow up in. In the educational context, the classroom peers also play a role. Even if a 

pupil does not experience emigration within his family, his performance may be affected 

by the fact that his classmates' parents are working abroad. If parental emigration 

changes their children's attitudes towards school, behaviour and their performance, then 
they may in turn, through interactions, affect their classmates. Additionally, given the 
changes in children's behaviour, schools or teachers may change their approach, which 

will also have an impact on all pupils. 

The existence of peer effects in schooling is well -established in economic literature 
(Black et al., 2013; Sacerdote, 2000). However, migration studies considered only the 
impact of immigrant children on their classmates, which is rather different from the 
scenario here. 

The peer effect here depends on the individual impact parental emigration has on a 
child and on the interactions between children at school. Therefore, the spillover effect 

is ambiguous theoretically and perhaps was not studied until now due to the lack of 

appropriate data. In Chapter 3 I investigate the relationship between the number of 

classmates who have a parent abroad and one's average grade. 
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There are various challenges related to the estimation of such an impact. Of par- 

ticular concern is potential non -random class composition where pupils are grouped 

on the basis of characteristics which affect their performance and, at the same time, 

determine the number of pupils with parents abroad in the class. I control for any dif- 

ferences between classes which do not vary over time by including class dummies into 

the regressions. My approach, however, does not address the issue of potential time - 

varying changes in the class environment which are correlated with pupils' performance 

and class composition. 

I find that pupils benefit from the presence of classmates with parents abroad. 

Further, those whose migrant parents are high school graduates are most influential 

in the group. Moreover, pupils who themselves experienced family emigration benefit 

more than others. 

Taking into account the findings in Chapter 2, I conclude that children who benefit 

from short -term parental migration positively influence their classmates by interacting 

with them. There is also an indication that the within -classroom interactions are 

stronger between pupils who have parents abroad and hence the effect on this group is 

greater. 

Spillover may not be the only explanation for the findings. I consider alternative 

scenarios and eliminate resource re- allocations and school adjustments, as well as the 
grade inflation as possible options. Nonetheless, one other interpretation may be that 
teachers increase their efforts in response to the class composition, which also leads to 
grade improvements. I cannot exclude this possibility. 

To summarise, the impacts of temporary migration are not limited to the migrant 
families, but may have further implications. Once again, the results are heterogeneous 

and depend on the type and intensity of interactions between pupils. The data at 
hand does not allow me to investigate these relationships explicitly, but this would be 

a logical extension to the analysis. 

In the final chapter of this thesis I analyse how the family environment and use 

of two languages at home affect cognitive and non -cognitive skills of small children. 

Raising a bilingual child may be seen as an investment in the child's skill. This is 

because language is among the first skills an individual acquires and is essential for 

further acquisition of human capital. Early life language acquisition is often linked 

with a better performance at later stages of life (Kamhöfer, 2014). 

The effect of bilingualism on children's outcomes is an empirical question as there are 

many mechanisms at play, often acting in opposite directions. Moreover, the empirical 

challenges behind the question are significant; I hope to address them thanks to the use 

of a very rich data set produced by the Scottish Government - Growing Up in Scotland 

data. 
Given the importance of language for skill- development, raising bilingual children 

may be seen as an investment parents make in their human capital. By exposing 

children to two different languages early on, parents may increase their productive skills 
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and enable them to learn more efficiently in the future. Hence, bilingual children may 

have an educational advantage over their peers. However, bilingual children usually 

have at least one foreign -born parent and this may be to their disadvantage. Moreover, 

raising bilingual children is a high effort task and not everyone may succeed in doing 

so. 

Bilingual families are a heterogeneous group. Families with two foreign -born and 

one native and one foreign parent are often bilingual. Yet, they may differ substantially 

from each other socio- economically as well as in terms of lifestyle. 

Parents in mixed- nationality families are frequently positively selected (Lanzieri, 

2012) and have the potential of creating a favourable environment for their children, 

encouraging academic success. Families with two foreign -born parents, on the other 
hand, may be at a disadvantage in terms of their linguistic skills, local cultural and 

institutional knowledge crucial for enhancing children's development. 

These differences may define the ways in which they bring up their children and 

whether they succeed in teaching children two languages. Therefore, any potential gaps 

in children's performance may be driven by bilingualism as well as other family factors, 

which are more difficult to capture. 
There is a consensus in current linguistic literature that bilingualism benefits chil- 

dren, even though it may be advantageous in some areas of cognition and harmful in 

others ( ?). The linguistic studies are usually based on experimental data and use very 

precise measures of development. However, arguably the subject groups of the studies 

are often selected since participation is voluntary. 

I use the rich, representative Growing Up in Scotland data set compiled by the 

Scottish Government, which contains comprehensive information about family back- 

ground of respondents, as well as objective measures of performance. These features 

of the data allow me to overcome the concerns in linguistic literature of participants' 
selection into the study. 

I use both the fact of using two languages at home and the family status (as a proxy 

for the unobservable home environment) to establish whether they influence children's 

skills. I find that families with two native, one native and one foreign and two foreign 

parents differ socio- economically. As expected, mixed- nationality families are positively 

selected relative to the native families and the families with two foreign parents are 

worse off socio- economically. They also differ in lifestyle, defined by activities they 

engage in, and views related to children's upbringing. 

All children perform comparably in most fields, with an exception of the English 

Vocabulary Naming exercise. On average, bilingual children do not perform worse than 
monolinguals in the task. There is heterogeneity within the group, however. Bilingual 

mixed -nationality children lag behind the monolingual native children at the age of 

3 but they catch up by the time they are 5 years old. Further, monolingual mixed - 

nationality children perform better than monolingual native children. However, there is 

some evidence that bilingual children who have two foreign born parents may perform 
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worse than the monolingual native children and not improve with age; the effect is 

sizeable but insignificant, which may be due to the small number of observations in the 

data. 
I analyse the contribution of various activities to the English Vocabulary Naming 

score. I find that some, but not all factors, including practising letters and visits to the 

zoo, have a higher payoff for bilingual and mixed- nationality families. This is expected 

if worse performance is related to linguistic skills as these activities facilitate language 

acquisition. 

This is, to the best of my knowledge, the first analysis considering the impact 

of both language and family composition on the outcomes of very young children. 

I provide an initial insight into how bilingual and bicultural upbringing may shape 

children's skills. Importantly, I look at very young children at the language -learning 

stage, when any potential differences are likely to be visible. Moreover, the results 

highlight the importance of distinguishing between children who have one and two 

foreign -born parents. 
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Chapter 1 

Migration and Education of Children in Poland 2012 (MECP2012) 
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nia Kornacka, Sabina Walus, Malwina Wyrwich, Anna Maria Lisowska, Anna 
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like to gratefully acknowledge the receipt of the Innovation Initiative Grant from 

the Development and Alumni of the University of Edinburgh which financed the 

project. 

Brief motivation 

Analysis of individual and spillover impacts of parental employment abroad, 

which I undertake in the following two chapters of this thesis, requires data 
containing information about emigration experience within households as well 

as school enrollment and school performance of children. To the best of my 

knowledge, no such data exist for any European countries and, perhaps for that 
reason, most economic migration research focused on traditional sending coun- 

tries, like Mexico. The ability to make any predictions from previous research 
about the impact of parental temporary migration within Europe on children's 
educational performance is very limited, given the unique nature of the recent 
intra- European migratory movements. Therefore, Europe- specific analyses could 
help clarify whether the effects are negative, as commonly perceived. 

To investigate the relationship between parental emigration and a child's per- 
formance, as well as its influence on classmates, I have designed a survey and 
collected new data during field work in Poland. It contains information on the 
individuals' class and school enrollment, academic performance, as well as some 
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family background information, including migration history. The data has a panel 

structure and covers 6 semesters of schooling. 

This chapter provides an insight into the data collection process and sets 

the background for the subsequent studies. I begin by describing the education 
system in Poland and drawing a profile of the region where data come from. Their 

characteristics motivated the choices made at the outset of the project. I then 
explain how the information was collected and briefly describe the resulting data 
set. 

1.1 Why Poland? 

Poland is the largest of the EU member states which joined the organisation 
since 2004. It has also become the largest (in absolute terms) sending area. It 
is estimated that over 1.2 million Poles (3.1% of the population) left the country 
for temporary employment abroad between 2002 and 2011 Census. As much 

again decided to live abroad permanently, leaving Poland between 2003 and 2012 

(The Central Statistical Office of Poland, 2012). Although not the largest outflow 

relative to population size, the pace of the migration movement is overwhelming 

and is changing the socio- economic reality in Poland. Temporary emigration, 

which I am interested in, has resulted in a phenomenon of leaving families behind 
by many Poles. 

Choosing the largest migrant- sender among the EU member states which 

joined since 2004 increased the likelihood of capturing sufficiently large num- 

ber of children with parents working abroad. At the same time, however, Poland 
is comparable in many respects to most of the remaining Member States which 

joined the European Union since 2004 - they share similar political history and 
have transitioned into democratic market economies in a short period of time. 

1.2 Choice of region and age group 

1.2.1 Education system in Poland 

The education system in Poland is divided into three mandatory stages: szkola 

podstawowa (children aged 7 -12), gimnazjum (age 13 -15) and szkola srednia (age 

16- 18/19). During the first two stages pupils follow a common national curriculum 
and write a competence test at the end of each stage. Tracking begins at the age 

of 16 when pupils apply to institutions with different educational goals. One is 

obliged by law to remain in full -time education until the age of 18. 

The data was collected among pupils aged 15 or 16, in their final year of 

gimnazjum, and records retrospectively their performance over a 3- year -period, 
i.e. the duration of lower secondary education. Hence, one can follow each pupil 
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throughout the 6 semesters he spent at gimnazjum. 

I decided to target this particular age group as the comparisons of perfor- 

mance are still reliable at this stage of education, thanks to the common national 

curriculum. The choice also allowed for a collection of the biggest amount of 

information on educational attainment of pupils (6 five month long semesters 

worth of average grades, behavioural assessment and attendance). Moreover, the 
middle stage of education might be the most crucial in terms of impact of mi- 

gration in the family on educational performance. Gimnazjum pupils have been 

pointed out by the recent Polish policy- makers' report as the most affected by 

the migratory outflows from the country (Tynelski, 2010). At this age, teenagers 

still rely on their parents, particularly when making career choices. Therefore, 

the consequences of family separation may be most visible in this age group. At 

the same time they are independent and sufficiently informed to successfully par- 

ticipate in the study. Thus, they seemed a suitable study population, given the 
topic I aimed to explore. 

During gimnazjum most pupils are enrolled with their local school' and have 

limited opportunity to influence their class allocation. Some schools allow pupils 

to name their preferred classmates but the request is not always granted and 
there is no scope for a coordinated action of parents to create a favoured class. 

Nonetheless, allocation is not random. 
Once created, the group does not change throughout the three years.2 All 

classes are carried out in the same unit and pupils mostly interact at the class 

level. A degree of mixing takes place within the school but it has a more social 

character. Once allocated a group, the subject teacher also does not change, 

except in cases of retirement, maternity leave or illness, to ensure consistent 
assessment and education of pupils. 

At the end of their education in gimnazjum pupils sit a national competence 
test in major subjects and are accepted to further education on the basis of their 
results in the national tests and the grades awarded by their schools. 

1.2.2 Study area - Opolskie, Poland 

Geography and economy 

Opolskie voivodship is the smallest of 16 Polish voivodships and is located in 

southern Poland, along the border with Czech Republic, as well as in close prox- 
imity to Germany, with a population reaching just over 1 million inhabitants. 

'Schools are obliged to admit all pupils from the catchment area and are allowed to consider appli- 
cations from outside the catchment area if they have spare capacity. As a result they are often highly 
selective towards applicants from outside the local areas. 

2Exceptions are cases when a pupil needs to repeat a year, moves away from the area, etc. Later I 
discuss the frequency of such cases and threats they pose to validity of the results. 

10 



According to the National Statistical Office of Poland, the registered unemploy- 

ment rate in the area in 2012 was 14.4% (compared with 13.4% for Poland as 

a whole) and the region contributed 2.1% to the Polish GDP with a GDP per 

capita in Opolskie equal to 80.1% of the Polish GDP per capita (The Central 

Statistical Office of Poland, 2013b). 

Opolskie's complicated past 

Opolskie has been historically the highest out -migration region of Poland. The 

reasons behind the significant outflow of population from Opolskie are numer- 

ous and include among others historical, ethnic, cultural, political and economic 

motives (Joríczy, 2007). The migration tradition in the region dates back to the 
19th century. 

Before the Second World War, the current territory of the Opolskie voivode- 

ship constituted part of Germany; but being originally Polish, it was significantly 

inhabited by Polish citizens. As a result, the regional language and culture have 

been heavily influenced by the mixing of German and Polish nationals. 
In 1945, however, the border of Poland was renegotiated and Opolskie voivode- 

ship, along with other regions, was included again to Polish territory. It was then 
that the government of newly independent Poland extradited most of the popula- 

tion of German origin. The displacement of German nationals from the region co- 

incided with an inflow of Polish citizens from other regions of Poland, particularly 
eastern, where the borders of the country had also shifted. In Opolskie voivode- 

ship remained a significant group' of autochthonous or indigenous population, 
who were rendered Polish, despite their connections to Germany (Madajczyk, 
1996) . 

This movement contributed to the first significant wave of migratory flows 

within the region. As a result of these historical influences, the autochthonous 
population of the Upper Silesia and Sl4sk Opolski, which is a part of the voivod- 

ship, has developed a new identity and showed visible signs of ethnic and cul- 

tural separation. In fact, nowadays, the group advocates for minority status in 

Poland.' Many autochthons declare the feeling of belonging to Poland, but also 

having German origins. 

At the same time, the Poles who newly arrived into the region after the Sec- 

ond World War have found it difficult to fully accept the distinct culture of 

autochthonous population. The socialist government in Poland also played its 
role by exercising a clearly anti - German politics and attempting to "polonise" 

the autochthonous population. 

3Equal to 436900 people in 1950 (Jorlczy, 2007, p.84). 
4According to the results of Census 2011, as many as 809 000 Poles defined themselves as belonging 

to the Silesian minority (The Central Statistical Office of Poland, 2013c). 
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This unique identity felt by many inhabitants of the voivodeship constituted 

an easing factor in migration decision -making and has been further encouraged by 

the German authorities, which allowed Polish autochthonous citizens of the region 

to apply for the German citizenship, provided they fulfilled certain criteria.5 

Until 1990s, when the scale of immigration became too large, the German gov- 

ernment was relatively welcoming to the Polish migrants, offering various means 

of support upon migration, particularly at times when the country needed an 

inflow into the labour force. 

Hence, possession of a dual nationality (Polish- German) became a great op- 

portunity for many inhabitants of the region, as it meant they could work and live 

freely in Germany and other EU countries before Poland accessed the European 

Union in 2004. Legal employment opportunities abroad were much more limited 

to other Poles, who often required a visa to live outside Poland and, therefore, 

saw less benefits to migration. 
The scale of the phenomenon was non -negligible. Joriczy (2007) discusses 

the changes in the composition of population of Opolskie over time. He points 

out a decline in the share of autochthonous population registered for permanent 
residence in the region from 436900 in 1950 to 350000 in 2000, which is largely due 

to migration. He also provides detailed information about the distribution of the 
autochthonous population in the region, with the visibly highest concentration in 

the eastern part of the voivodship. Between 50 and 90 percent of the population 
is native in these areas. Moreover, these areas are also defined by lower birth rate 
and a different demographic structure from the rest of the region, which result 

from significant migratory movements. 

Joríczy's arguments coincide to an extent with the statements of nationality 
by the inhabitants of the Opolskie region as reported during Census 2002. Un- 

fortunately, no disaggregation of nationality to other than not- Polish is provided 

in the Census data, disabling a full verification. However, it can be deduced that 
to a large extent this will be German or Silesian nationality (minority) that has 

been declared by locals. 

Among the inhabitants of Opolskie, the autochthonous population is most 
likely to qualify for the dual citizenship, as they would have lived in the area 
for generations and hence may be able to fulfill the residence criteria for Ger- 

man citizeship. Establishing how many of the autochthonous individuals have 

5The criteria for German citizenship: If one's parents do not possess German nationality, he has to 
demonstrate German origins of his ancestors, as well as the fact that in years 1913 -1945, i.e. before 
the restoration of Polish borders to their current position, the ancestor lived in the territory of the 
Third Reich or the Free City of Gdarísk. Fulfilment of the latter condition is highly likely for the native 
population of the region, given that it constituted a territory of the Third Reich before 1945. Should 
the family not had lived in these territories, one needs to demonstrate that his father's or grandfather's 
name was added to the German Volkslist during the Second World War. More information can be 
found on the website of the German Embassy in Warsaw: http: / /www.warschau.diplo.de 
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exercised the right to dual nationality is difficult, although it is expected to be 

approx. 200 000 citizens (Joríczy, 2007), which would constitute more than a 

half of the autochthonous population and just over a fifth of overall population of 

the voivodeship. These estimates are likely to be inaccurate and lower than the 
actual number, because the acquisition of German nationality by Polish citizens 

has been for years discouraged by the government. 

In his analysis Joríczy (2007) argues that as much as 16.68% of surveyed by him 

autochthonous population worked only and permanently in other EU countries 

and only 42.5 % exclusively in Poland. 
The major driver of the emigration decision, given the favourable conditions 

for migration from the region to Germany, were the differences between the living 

standards in source and destination country, as well as connections to Germany. 

The already established migrant networks may have also acted as an encouraging 
factor. Many households decided to send only certain family members to work 

abroad, choosing Poland as their primary place of residence. This may be due to 

their feeling of belonging in the region, lower living costs, etc. 

New migration 

Following Poland's accession to the European Union in 2004, immediate opening 

of labour markets by many EU member states, followed in 2011 by Germany, dual 
nationality became less pivotal in migration decision- making. Nonetheless, the 
strong connections with Germany meant that many temporary migrants chose 

the country as their destination. 
According to the Polish Census there were 107 985 residents of Opolskie re- 

siding temporarily abroad for at least 3 consecutive months in 2011. Of them 
94.5% emigrated to other EU countries, almost 62% to Germany (The Central 
Statistical Office of Poland, 2013a). It is clear from Figure 1.1 that Opolskie had 
the highest proportion of temporary emigrants per 1000 inhabitants in the entire 
country in 2011; this is also true of the region in the past.6 Resultantly, 17.8% 

of all households in the region had at least one emigrant at the time of the 2011 

Census. 

The number of permanent emigrants from Opolskie is also significant and 
larger in relative terms than for the remainder of the country (See Figure 1.2). 

It is, however, less relevant for the discussion here, as permanent emigrants are 
most likely to uproot the entire family. I am predominantly interested in families 

split by migration, which usually have a temporary emigrant abroad. 

6Note, however, that the gap in migration outflow between Opolskie and other regions of Poland 
has been closing following the entry of Poland to the European Union. Specifically, the migration levels 
remained relatively constant in Opolskie but other parts of Poland have experienced a migration shock 
following accession (The Central Statistical Office of Poland, 2013a). 
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Migration motives and impact on the region 

The 2011 Census estimates that 73% of temporary migrants have left Poland 
to work abroad. Of those, almost a third were seeking better wages and 31% 

could not find employment in Poland prior to departure (The Central Statistical 
Office of Poland, 2013a). In their recent study Joríczy and Rokita -Poskart (2013) 

estimate that in 2010 12% of the total population of Opolskie were working abroad 
and on average spent 3.9 months of the year away. They earned approximately 
PLN 5.9 billion abroad and remitted PLN 4.2 billion, of which PLN 3.7 billion 

was spent and the rest allocated in banks. 

Recently there has been a revived interest in the number of families divided 
by migration living in Opolskie (Tynelski, 2010; Regionalny Osrodek Polityki 

Spolecznej w Opolu, 2011). The latest publications (Tynelski, 2010) name the 
region as one of the areas with the highest number of pupils having one or both 
parents temporarily living abroad. 

Focus on the area increased the likelihood of the migrant group in the sample 
being sufficiently large to obtain statistically significant results in regressions. Ar- 
guably, such a decision may have compromised the potential to generalise results 
of any analyses using the data. I consider it in detail in Section 1.5 of this chapter. 
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1.3 How the data was collected 

There are 140 junior high schools (gimnazjum) for pupils aged 13 -16 in Opolskie,7 

according to the records of the local Education Board. In the 2010/2011 school year 

they educated 30 605 pupils in total and approximately 9 500 16- year -olds, who are 

the target group of the study. The 114 largest schools8 were contacted with a request 

to participate in the study. Among the contacted schools, 55 agreed to participate and 

59 declined participation, mostly indicating timing of the project (close to the end of 

the school year) as well as the sensitivity of the issue to be investigated as a reason for 

their refusal to cooperate. Further, three schools initially committed to the project, 

have withdrawn at a late stage. Overall, 52 schools, educating 3423 final year pupils, 

participated. 
The data collection required an introduction of a short questionnaire to students and 

school management along with collection of a time series of data on school performance, 

behaviour and attendance of the respondents. It can be found in Appendix 1.A. Data 
was collected in the first two weeks of June 2012, to ensure access to information about 
respondents' attainment for the last 6 semesters of schooling (September 2009 to June 

2012).9 

School management have been informed of the aim of the data collection when 

agreeing to participate and setting a suitable date for the survey to be conducted. 

Respondents themselves, however, were unaware of the project until the day of the 

survey and have been asked to answer the questions on the spot, which lowered the 
likelihood of them opting out of the process by not coming to school on the day of the 
survey. Research aims were explained to the respondents on the day to ensure informed 

consent.10 

Students have been asked about their age, gender, nationality, as well as family 

situation, i.e. number of siblings, birth order, age of siblings, who they live with, 

parents' age, education level and employment status. They have also been asked about 
participation in any extra -curricular activities, plans to attend university and emigrate. 

Lastly, they have been asked whether any member of their close family (mother, father 
or sibling) has emigrated. Children from emigrant families were then asked additional 
questions about the destination country, period of absence of the parent, frequency of 

contact with the emigrant parent and whether they have experienced an increase in 

household responsibilities due to emigration. The respondents have not been asked 
about the household income as they may be unaware of the exact financial situation 
in their families and because it would have caused a controversy, potentially leading to 

7After exclusion of schools for adults and for children with disabilities. 
$It was not feasible to reach out to the smallest schools in the region due to financial and time 

constraints of the project. A list of the contacted schools and their responses can be found in Appendix 
1.A. 

9The school year finished on 29th June 2012 and the final grades of pupils for period from September 
2011 to June 2012 were approved by schools by 27th June 2012. 

'°The project has also passed the ethics approval. 
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less schools participating in the project. Thus the only indication of the family social 

status can be drawn from the information about parental employment and education 

level. 

Schools provided information regarding an average grade, behavioural grade and 

attendance of respondents. The average grade is an average over all courses taken in 

a given semester and ranges from 1 to 6, with 6 being a top mark awarded to a pupil 

for extracurricular achievements in the subject area. Pupils who mastered 100% of the 

curriculum in a given semester are usually awarded 5; 1 is a fail mark. Every semester 

schools also issue a grade for the overall behaviour of each pupil. The grade ranges 

from 1 to 6, with 6 being for extraordinarily good behaviour, including involvement 

in charity work, etc. Attendance is also recorded with the number of missed hours in 

a semester and the number of hours missed, but excused due to illness or any other 

justified reasons. 

Some educational institutions also released data on respondents' performance in 

the national tests in Polish language, maths, history, sciences and foreign languages. 

Overall I have such data for 12.83% of the sample. These tests were taken by the 

students in their last semester in gimnazjum, organised nation -wide by one Exam Board 

and graded in percentage terms. 

Apart from releasing information about respondents, schools also shared their im- 

pressions of the migration problem within families and its impact on pupils. The 

management of schools indicating existence of large migration in their community, 

have declared observable problems with behaviour, motivation and school attendance 
of pupils whose parents emigrated. 

Overall data for 2822 students was collected. The questionnaire responses have been 

matched with the information provided by the school regarding respondents' average 

grades and school attendance each semester over the observed period. Occasionally, 

schools were unable to provide a full set of data for all 6 semesters, in which case the 
information about respondent's educational progress is limited. The full list of variables 

can be found in Appendix 1.A. 

1.4 Data overview 

There are 2822 respondents in the data, observed over a period of six semesters, between 

September 2009 and June 2012.11 All of them provided information about migration 
experience within their family but only 2669 gave a detailed account of its timing over 

the 3 year period and were included in the analysis. 

11This is true only in cases where complete information was provided in the survey and the school 
released a full history of academic performance. In some cases less than six semesters of data are 
available. 
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1.4.1 How common is migration? 

Pupils are identified as children with parents working abroad (PWA children) if they 

had at least one parent abroad during the period between September 2009 and June 

2012. The migration status can be identified from two variables in the questionnaire: 

about family having experienced migration in the 3- year -period and the exact timing 

of migration (see Appendix 1.A). Pupils were asked whether parents have been abroad 

at any time during the observed period and, based on this information, PWA children 

constitute almost 18% of the sample (see Table 4.3). This number closely reflects 

the 2011 Census statistic of 17.8% of the households in Opolskie having at least one 

emigrant. Respondents have also provided details regarding the timing of parental 

emigration, which was subsequently used to build a time -varying migration variable 

and to create a fraction of PWA pupils in the class at a given time t. The number of 

PWA children in the sample at given time t is lower than the overall measure over the 

entire period. 

The migratory movement is father dominated and in only 64 cases a respondent 

indicated having both parents abroad. Moreover, only 40 respondents stated that both 
their parents were away at the same time. Additionally, over 40% of children from 

migrant families have experienced sibling migration. 

Table 1.1: Emigration situation 

Panel A: Summary (irrespective of the exact timing) 

total sample (n) 
Absolute value 

2669 
Percent 

100 

Percent 

migrants (incl. sibling) 685 25.67 
migrant parents - total 479 17.95 100 

Who emigrated: 
only father 315 11.80 65.76 

only mother 100 3.75 20.88 
mother and father emigrated 64 2.40 13.36 

sibling 333 
Panel B: Average duration of parental emigration 

(time spent abroad during the observed 6- semester -period) 
Father's emigration 
Mother's emigration 

4.40 semesters 
1.29 semesters 

Panel C: Frequency of meetings with the emigrant parent 
(Note: not all respondents provided this information) 

N 

every month 
every 6 months 
every year 
more rarely 
total 
Source: MECP2012 

19 

mother father 
119 254 

28 63 

6 6 

2 27 
155 350 



Table 1.2: Destinations of migrant parents 

country mothers fathers 
N % N % 

Germany 100 64.52 222 64.35 
the Netherlands 38 24.52 63 18.26 

the UK 7 4.52 16 4.64 
Austria 1 0 8 2.30 
Ireland 2 1.29 7 2.03 

other destinations 7 4.52 29 8.41 

total 155 345 

Source: MECP2012 

Table 1.3: Patterns of emigration in the sample 

fathers mothers either parent 
away entire time 123 16 139 

left 57 14 71 

returned 142 56 198 
cyclical migration 137 67 204 

total 459 153 612 

Source: MECP2012 

The main receiving country in the sample is Germany,12 followed by the Netherlands 

and the UK, which points to the fact that emigration occurs over relatively short 

distances with the possibility of frequent returns. 

Not only do families tend to send one member at a time for emigration, but also 

common patterns of the movement emerge within the sample. Parental migratory 

movements can be grouped into four main patterns (see Table 1.3).13 There are parents 

who have been absent for at least 6 semesters, those who returned from or left for 

emigration during the period for which I have data. Lastly, there is a significant group 

of migrants who experience short, repetitive spells of emigration. 

Overall, migration observed in the sample is characterised by rather short -term, 

circular movements, with respondents having frequent contact with the migrant par- 

ent. These features distinguish the new European migration spells from those most 

commonly analysed in research of cross- border families14 and I expect them to have 

a bearing on the findings in my research. The patterns observed in the data are in 

line with the 2011 Census output and the literature on Polish emigration (The Central 
Statistical Office of Poland, 2013c; Kaczmarczyk and Okólski, 2008). 

12Almost 65% of migrant mothers and 64% of migrant fathers left for Germany; these statistics 
closely reflect reports from the 2011 Census that 62% of temporary emigrants from Opolskie lived in 
Germany in 2011 (The Central Statistical Office of Poland, 2013c); see Table 1.2 for a summary of 
destinations of migrants. 

13Note that the total number of observations differs between Tables 4.3 and 1.3. This is because I 
am unable to define patterns of all migrants reported in the sample. 

"Studies of migration from traditional sending countries like Mexico or the Philippines highlight the 
fact that children are often left with distant family members for prolonged periods of time with little 
contact with the migrant parents (McKenzie and Rapoport, 2011; Cortes, forthcoming). This is not 
the case in my data. 
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1.4.2 Who are the migrant families? 

Migrant and non -migrant families differ in terms of socio- demographic characteristics. 

Children from migrant families have on average more siblings and tend to be the younger 

ones in the family (birth order of 2.3 versus 1.8). A lower percentage of mothers in 

emigrant families work compared to those in non -migrant families. Importantly, a 

higher proportion of fathers and mothers in emigrant families have only vocational or 

secondary education and a lower proportion have completed tertiary education relative 

to non -migrant families -an outcome indicative of low- skilled emigration. Performance 

of children also differs across the two groups. Children from migrant families obtain 
on average .16 lower average grade than children from non -migrant families. They 

have also lower behavioural grades and miss on average more school hours than their 

peers from non -migrant families (see Table 1.4). These observations coincide with 

the feedback from schools indicating problems with behaviour, motivation and school 

attendance of pupils who have parents abroad. 

Figure 3.1 portrays the distribution of respondents' grades focusing on the migrant - 

non- migrant divide. The average grade distribution of children with an emigrant parent 
is shifted to the left relative to the grade distribution for non -migrant children. This 

indicates an overall worse performance of children from migrant families. 
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1.5 Representativeness of the sample 

The population of interest are children in lower secondary education. Given the choices 

made during the data collection process (i.e. the high migration region in Poland, the 

main migrant- sending country among the new EU member states) and the financial and 

time constraints of the project, one may be concerned about the internal and external 

validity of any analysis utilising the data. 

Firstly, one may ask whether the data truly characterise the situation of the PWA 

children in lower secondary schools in Opolskie, even though the initial descriptive 

sample statistics reflect what we know about migrant families in the region. Arguably, 

schools and participants can opt out of the study, which may compromise the repre- 

sentativeness of the sample if the non -participation is not random. In Section 1.5.1 I 

argue that school and participant selection can be thought of as almost random. 

Another worry is that Opolskie may not be representative of the situation in Europe, 

as it has been experiencing high levels of population outflow, both historically and in 

recent years. The scale and persistence of the phenomenon may have led to a different 

response of families to temporary migration. For example, there may be policies in place 

to support migrant- sending families. Moreover, if having a parent working abroad is 

perceived as a norm, children may differently react to it than if migration was a new 

phenomenon. Thus, the situation in Opolskie may differ from that in the rest of 

Poland and other European migrant- sending countries. I discuss the extent to which 

these concerns may limit any generalisations in Section 1.5.2. 

1.5.1 Internal validity 

School selection 

The selectivity of schools in the process may raise concerns, particularly if those which 

opted out from cooperation, are believed to be differently affected by the phenomenon 

studied; for instance, I may find that PWA children's grades do not differ from other 
pupils' and conclude no impact of emigration on school performance. However, due 

to self -selection of schools, there might be a number of differences between the PWA 

children in participating schools and those, who were excluded from the study. Perhaps 
the participating schools agreed to cooperate because they do not perceive emigration 
as problematic and the children included in the sample were not affected, whilst those 

excluded might have been. In such a case the target population will not be well - 

represented and results may not have a causal interpretation. 
The feedback given by schools, however, undermines the argument of schools' self - 

selection into the study when emigration within pupils' families does not cause prob- 
lems. Participant schools perceive emigration as problematic. 

Although the problem of schools' self -selection should not be neglected, participa- 
tion decisions might not have been driven by migration situation in the school. The 
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engagement in the project required additional effort from the schools' administration 

in form of grade provision and their pupils' time. This in itself became a discouraging 

factor. The negative attitude might explain why as many as 35 of the institutions, who 

refused cooperation provided no sound reason for the refusal; 13 schools expressed con- 

cerns about the timing of the project, which coincided with audits, lay -offs of teachers 

and school trips. Only 8 schools stated clearly that the problem lay in the request to 

access information on performance of children and their family situation; this data was 

perceived as sensitive. 

As can be seen from Figure 1.5, the participating schools are equally spread across 

the entire region. The highest percentages of respondents in the whole sample come 

from opolski, oleski and strzelecki counties; these areas are also among the top five 

emigration areas in the region. Only krapkowicki and kçdzierzyrisko- kozielski counties 

with the highest number of migrants in 2002 could be of concern, given that local 

schools were reluctant to cooperate there. 

In most cases, again with exception of krapkowicki county, the refusal of schools to 

cooperate coincided with low population density in the area (see Figure 1.5), indicating 

that the most populous areas have been well captured in the study. 

The following counties have been particularly well- covered: oleski, namyslowski and 

strzelecki. As mentioned before, oleski and strzelecki counties are characterised by one 

of the highest emigration rates. A response much below the voivodship average has 

occurred in brzeski, glubczycki and kedzierzyrisko- kozielski counties. The last one might 

be of concern, given a relatively high temporary out- migration from the region. How- 

ever, a different light may be shed on the earlier concern about the underrepresentation 
in krapkowicki county; the participation rate in the study in this county is still lower 

than the voivodship average, but it is not the lowest across the areas covered. 

Further, the counties with a large number of temporary migrants staying abroad 
according to the 2002 Census are relatively well- represented in the study (see Table 

1.5).15 At the voivodship level, almost half of the contacted schools participated in the 
study, providing a capture of over a third of all students (see Figure 1.6). 

Even if the areas are unequally represented in the data set, the counties do not 
differ strikingly in terms of their local economy. From Table 1.5 it is clear that the 
average gross salary and wages in 2011 mostly varied between 2730.02 PLN (in prudnicki 
county) to 2872.04 PLN (in opolski county) (The Central Statistical Office of Poland, 
2012). The only exceptions are krapkowicki and kedzierzyrisko- kozielski counties, where 
the average gross salaries reach 3798.54 PLN and 3518.97 PLN respectively. These two 

outcomes are closer to the national average which was 3315.38 PLN in 2011 (The 
Central Statistical Office of Poland, 2012). The difference is driven by the existence 
of an industry in both counties, in contrast with the rest of the predominantly rural 

15I am predominantly interested in the areas with high number of temporary emigrants as they are 
more likely to leave families behind in Poland. Deregistration from an address in Poland to emigrate 
is usually equivalent to an uprooting of the whole family from Poland. 
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Responses of schools and population per 1 km2 in 2010 

Schools which refund cooperation 

Schools participating in the survey 

Areas in which some schools anued 
and others declined cooperation 

Population per 1 km': 

I I 

I 1 

50 
and less persons 

51 -75 

76 -100 

101 -200 _ 201 
and more persans 

Voivodship 

Subrogions 

Figure 1.5: Map of school responses, Source: Central Statistical Office of Poland and 
own calculations 

voivodship. 

Failure to fully represent areas of higher average income might impact the anal- 

ysis. Given relatively higher incomes of families and the relationship between house- 
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Figure 1.6: The participant schools and pupils as a percentage of total number of 
schools and pupils in counties 

Table 1.5: Emigration rates and economic situation in the counties 

County Emigration ( %) Unemployment (%) Wages (PLN) % of 3rd year pupils % of respondents 
Brzeski 3.11 20.5 2795.69 10.09 4.75 
Glubczycki 5.57 17.9 2878.02 4.89 2.08 
Kedzierzynsko-kozielski 12.65 13.1 3518.97 9.62 5.61 
Kluczborski 8.08 15.5 2848.38 7.35 10.43 
Krapkowicki 16.60 10.9 3798.54 6.45 4.54 
Namyslowski 4.35 18.6 2833.22 4.62 6.30 
Nyski 4.63 19.4 2733.31 14.71 10.25 
Oleski 12.07 8.9 2731.82 6.74 15.80 
Opolski 17.98 13.1 2872.04 12.64 16.38 
Prudnicki 9.95 18.6 2730.02 5.76 6.58 
Strzelecki 17.27 11.7 2929.69 7.53 11.40 
miasto Opole 4.99 6.4 3541.80 9.60 5.89 

Emigration: number of people staying temporarily abroad for over 2 months as % of the population in Census 2002 
Unemployment: registered unemployment rate in 2011 
Wages: average gross salaries and wages in 2011, in PLN 
Source: 
emigration data: the 2002 Census, Central Statistical Office of Poland, own calculations 
unemployment and wages data: Central Statistical Office of Poland 

hold budget and educational attainment of the offspring, children in krapkowicki and 
kOzierzyñsko- kozielski counties might be on average better off before, as well as after, 
parental emigration relative to children in other areas. Moreover, considering the high 

out -migration from the two areas, the increased average income might signal a signifi- 

cant remittance flow, not just the existence of local industry. All of these factors may 
lead to better school performance of children from the area. 

Looking at the statistics presented in Table 1.6, however, it becomes clear that 
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the school performance of respondents from the two counties in question does not differ 

from the average in the sample; if anything, the children seem to perform slightly worse 

on average. 

Table 1.6: Respondents' school performance (average grade) 

overall sample 
kedzierzyrísko- kozielski 
krapkowicki 
all other schools 

Source: MECP2012 

n mean std. dev. min max 
2822 3.610 0.850 1 5.88 
340 3.392 0.852 1.4 5.79 
150 3.575 0.845 1.66 5.77 
2332 3.621 0.849 1 5.88 

The variance in unemployment in the voivodship is much higher, with a clear divide 

of higher unemployment in the western part of the region, where the emigration rate 

is lower. As expected, the lowest level of unemployment is in the capital city of the 

region, Opole. It is likely that the lower unemployment in the eastern part of the 

region is driven by a significant and regular outflow of the working -age population. 

The unemployment in krapkowicki and kçdzierzyrasko- kozielski counties are close to the 

voivodeship average. 

I assess the quality of participant and non -participant schools in the area by compar- 

ing the average outcomes of their pupils in the final exam in 2012.16 Any differences in 

performance between the two groups may suggest that indeed schools have selected into 

the study in a non -random way. The results are presented in Table 1.7. Pupils in non- 

participant schools performed worse on average in the final exam, but the differences 

are insignificant and support the conclusion that the respondent group is representative 

of the entire population. 

Table 1.7: Average test scores in 2012 in schools in Opolskie 

Participant schools 
Mean St.dev. Min Max 

Non -participant schools 
Mean St.dev. Min Max T -stat 

Humanities test score 
Science test score 

62.251 
48.554 

6.152 
7.249 

51.75 
39.1 

88.65 
82.1 

61.572 
48.142 

6.197 
6.088 

38.95 
29.15 

79.5 
66.4 

.629 

.344 

N 52 88 

Source: MECP2012 

Pupils' participation decision 

Another estimation challenge arises if respondents select into the study in a non- random 
manner. A request to disclose personal information is more likely to prompt a refusal 
to answer the questionnaire. One particular worry is that, given the sensitive nature 
of migration in Poland, individuals in the treatment group may refuse to cooperate or 

may answer the questions partially. It may also be argued that even when students 
16The exam was taken by the final year pupils, which are the respondent group in this study. 
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do not self -select actively, their non -attendance to school on the day is a form of self - 

selection. This should be of concern if we believe that students who are more likely to 

miss school on the day differ significantly from their peers, especially if they also are 

PWA children. Then the results do not reflect the situation fully. 

Table 1.8: Survey response rate 

n 

total of pupils in surveyed schools 3423 
pupils present during the survey 2863 

total number of responses 2822 

average min max 
response rate of total pupils of the school 82.47 58.54 98.39 

Source: MECP2012 

Table 1.9: Average outcomes for respondents and non -respondents 

Respondents Non -respondents 
Mean St.dev. Min Max 

average grade 3.61 0.850 1 5.88 
behavioural grade 4.489 1.240 1 6 

number of hours missed not excused 12.131 30.802 0 542 

Mean St.dev. Min Max T -stat 
3.412 0.851 1 5.72 4.987 
4.259 1.291 1 6 3.840 
19.904 46.281 0 540 3.932 

N 2822 548 

Source: MECP2012 

There have been no signs of self -selection within the chosen schools, however. As can 

be seen in Table 1.8, the majority of pupils present at school on the day of the study 
filled in the questionnaire. The response rate among the pupils present varied from 

89.66 to 100% across participating schools. The number of respondents constituted on 

average 82.47% of the overall school population. 

In Table 1.9 I present a summary of outcomes for students who took part in the 
survey and those who did not respond or were absent at school on the day. The non - 

respondents have on average lower average grade, worse behavioural grade and miss 

more school without an excuse. The differences between students who participated in 

the study and those who didn't are statistically significant. This will have implications 
for validity of the results I present in later chapters if the non -participation was non- 

random. In particular, one may be concerned that PWA pupils are overrepresented 
among the non -respondents and that their parents' migration decision is related to 
their worse school performance. I discuss this issue in more detail when introducing 
the empirical framework for analyses in subsequent chapters. 

1.5.2 External validity 

Poland and the region of study were not chosen randomly. They were targeted in order 
to capture a sufficiently large sample of children in lower secondary education who have 

parents temporarily employed abroad. 
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To be able to generalise the results in the following two chapters, relating to the 

impact of parental emigration on school performance of children and, in turn, the 

classroom spillover effect, I need to ensure that 1) Opolskie does not differ from the 

rest of Poland and other regions in Europe in terms of the scale of the phenomenon 

studied and 2) that the effect is likely to be similar in other areas. 

The relationship between parental migration and students' educational performance 

may depend on the broader context in which migration takes place. The scale and 

persistence of the phenomenon may play a role. As mentioned before, schooling in a 

region which has newly experienced migration may be differently affected by it than in 

a region in which migration is a norm. 

I will highlight similarities between Opolskie and other regions of Poland, as well 

as other European countries to argue that the results can be generalised to an extent. 

Unfortunately, the discussion is constrained by the scarce data on temporary migration 

and PWA children in other regions. 

Migration levels in Opolskie and other regions of Poland 
Opolskie has experienced prolonged high levels of emigration, both temporary and 

permanent. The region had the highest in Poland number of temporary migrants per 

1000 residents in Census 2011, which was twice the country average. 

However, I am interested in a very specific subgroup of all temporary migrants - 

those who have teenage children still living in Poland. Migration levels for this group 

may differ from the overall outcome. The 2011 Census does not provide informa- 

tion about temporary migrants by family status. Therefore it is difficult to establish 

whether migration rates for this particular group are also disproportionately high when 

compared with the rest of Poland. 

I make comparisons across age groups, relying on the fact that the average age for a 

migrant mother in the sample is 40 years old and for a migrant father 43 years old. In 
Table 1.10 I present information about the rates of temporary migration in all regions 

of Poland for individuals aged 30 -39 and 40 -49 as well as the percentage of households 
in a region with at least one temporary migrant. Also here the migration rates are the 
highest in Opolskie. 

The age- specific group comparisons are not ideal, however, as being of certain age 

is not a perfect indicator of having a child in lower secondary education. There should, 
nonetheless, be a correlation between the two. 

PWA children and their parents in other regions of Poland 
Ideally, I would like to compare the statistics on a number of PWA pupils in other 
regions of Poland. According to the sample statistics almost 18% of pupils in lower 

secondary schools in Opolskie had a parent abroad at some point in the observed 3 

year period. On average, however, about 7% had a parent abroad in a given semester 
t, since migratory movements in question are temporary. In majority of cases fathers 
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Table 1.10: Further migration information from 2011 Census 

Region of Poland % of temporary migrants by age group % of households with 
a temporary migrant 

Aged 30 -39 Aged 40 -49 

Dolnoslaskie 11.4 6.9 11.0 

Kujawsko-Pomorskie 9.3 5.2 9.6 
Lubelskie 10.4 5.4 9.9 
Lódzkie 5.6 2.9 11.2 

Malopolskie 10.4 6.5 5.6 
Mazowieckie 4.7 3.3 5.4 

Opolskie 19.4 15.9 17.8 
Podkarpackie 16.0 8.3 15.9 

Podlaskie 17 10.7 15.2 
Pomorskie 10.2 6.8 10.8 

Slaskie 8.6 6.2 8.9 

Swi@tokrzyskie 9.9 5.1 10.0 
Warmirísko-mazurskie 13.5 7.5 13.3 

Wielkopolskie 5.8 3.1 6.6 
Zachodnio-pomorskie 11.7 6.6 11.2 

Poland 9.5 5.9 9.9 

Source: 2011 Census, the Central Statistical Office of Poland 

engaged in emigration and spent relatively short periods of time abroad. 

Comprehensive comparisons with other regions of Poland are impossible as no de- 

tailed data on PWA children in Poland exist. However, a few localised studies, results 

of which are outlined in Table 1.11, have been undertaken in recent years. 

It is important to acknowledge the limitations of this exercise. The studies men- 

tioned here are piecemeal, descriptive and sometimes based on a small sample of re- 

spondents. They also asked respondents different questions, so the statistics are not 

always directly comparable. All of them, however, have selected participants in the 
given region in a randomised manner. 

Between 7 and 11% of pupils of lower secondary schools in the studied regions had a 
parent abroad. This is a lower percentage than in my data. However, the respondents 
in these cases were usually asked whether their parent was abroad at the time of the 
survey; the studies did not collect retrospective information. I find that on average 

only 7% of respondents in MECP2012 data had a parent abroad at a given point in 

time, which is closer to what the studies in question report. Moreover, official statistics 
based on information provided by schools may underestimate the scale of the problem, 
as parents often do not inform schools of their emigration. 

The report by Walczak (2006) on the situation in Mazowieckie region of the country, 
capturing the capital city of Warsaw, is by far the most comprehensive and reliable. 
It provides further information about the situation of PWA children in the region. In 
particular, the author points out that in majority of cases only one parent emigrates, 
usually the father. Parental migration is short term, with an average length of stay of 5.7 

months. These characteristics closely reflect those of the PWA families in MECP2012 
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Table 1.11: PWA pupils in other regions of Poland 

Region Author Info on PWA pupils 

Zachodnio-pomorskie Zajeczkowska (2008) 7% of pupils in lower secondary schools 
almost always one parent abroad 

Mazowieckie Walczak (2006) 11.3% of pupils in lower secondary schools 
9.1% had a father abroad 

3.7% had a mother abroad 
average stay abroad: 5.7 months 

average age of migrant mother: 38 
average age of migrant father: 43 

Podlaskie Regionalny O$rodek Polityki Spolecznej w Bialymstoku (2011) 6% of pupils had a father abroad 
2% of pupils had a mother abroad 

Poland DG Employment, Social Affairs and Inclusion (2012) 15% of pupils aged 9 -18 

data. The two groups are also comparable with respect to PWA parents' age and 

education levels. 

Importantly, a report by the European Commission (DG Employment, Social Affairs 

and Inclusion, 2012) suggests that 15% of Polish children are PWA children. This is 

closer to the statistics obtained from MECP2012 data. It is stressed, however, that the 

estimates bear significant uncertainty and imprecision. 

Although rather scant, the evidence is suggestive of similarities in terms of the scale 

of the phenomenon across regions of Poland. 

Different response to migration depending on the scale and circumstances 
There is some evidence that the percentage of PWA children in Opolskie is not as high 

relative to the rest of the country as the general migration statistics are suggesting. 

The greater migration from Opolskie will be problematic for generalisation of results 

if it shapes differently the relationship between having a parent abroad and school 

outcomes or the spillover effect of that relationship. 

This is likely if, due to the prevalence of the phenomenon, the region authorities 
have introduced policies to target PWA children. To the best of my knowledge no such 

policies exist. However, it is still possible that individuals respond differently to having 

a parent abroad if parental migration is a common occurrence in their environment. 
In particular, the effect of separation from a parent in a high migration region may be 

less pronounced as having a parent abroad is perceived as normal. However, as will 

be stipulated in the following chapters, in case of Poland the burden of separation is 

thought to be relatively small due to the nature of parental migration. 

If the large scale migration had a different impact in the specific context of school- 
ing, one may expect to see different performance of pupils across the regions of Poland 
depending on their experience of migration. I do not possess the individual level school- 

ing data for Poland, but in Table 1.12 I present the average results of the national exams 
for the relevant cohort, by region. Students in Opolskie performed on or close to the 
average in the exam. There are no strong indications of their differential performance. 
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Table 1.12: Average Test Scores ( %) in the National Exam in 2012 

Region of Poland Polish History Maths Science 
Dolnoslaskie 63 60 46 49 

Kujawsko -Pomorskie 64 59 46 49 
Lubelskie 67 61 47 50 

Lódzkie 65 60 46 49 
Malopolskie 69 63 50 51 

Mazowieckie 67 63 50 52 

Opolskie 63 60 47 49 
Podkarpackie 67 62 49 51 

Podlaskie 64 61 49 51 

Pomorskie 62 59 47 49 

Slaskie 66 61 47 50 

Swi@tokrzyskie 65 60 46 49 
Warmirísko- mazurskie 62 60 46 49 

Wielkopolskie 63 60 46 49 
Zachodnio -pomorskie 62 59 45 49 

Poland 65 61 47 50 

Source: Centralna Komisja Egzaminacyjna 

PWA children in other countries 
Can the results be generalised beyond Poland? Poland and most countries which joined 

the European Union in and after 2004 share common experiences related to the eco- 

nomic and political changes over the past 20 years. Many of them have moved from 

socialist to market based economies and introduced democracy over a short period of 

time. These changes put them on a similar footing in terms of economic performance 
nowadays, although they all face country- specific difficulties. 

In particular, they all strived to join the European Union, which committed them to 
meeting certain economic and political conditions to allow free movement of goods, ser- 

vices and individuals Following the EU accession they have all experienced significant 
migratory flows, which were in some instances restricted over the initial membership 
period. According to DG Employment, Social Affairs and Inclusion (2012) the stock of 

the EU -10 nationals residing in the old Member States tripled over the period between 
2003 and 2009. 

It is difficult, however, to precisely estimate the resultant migratory flows (partic- 
ularly when they are temporary) due to the nature of the movements within the EU. 
In particular, statistics provided by Eurostat are based on immigration data supplied 
by the member states using administrative records, sample surveys or estimates; these 
sources focus mostly on long -term migrants and are unlikely to capture temporary 
migration well. 

Moreover, the generalised migration statistics are unlikely to provide accurate in- 
formation about the group of interest. The situation of PWA children in the EU and 
Europe more broadly has not been extensively studied. However, in Table 1.13 I pro- 
vide information on the few available analyses which may help shed light on the scale of 
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the problem. Once again, this is a collection of results from various sources, based on 

different measures and often targeting different groups of children. Importantly, there 

is considerable uncertainty attached to the estimates. 

Most analyses indicate that between 15 and 22% of children in various new EU 

member states and other Eastern European countries have a parent working abroad. 

This number reflects my findings in the MECP2012 data, which appears reassuring for 

representativeness of the data for Europe. 

At the same time, some sources provide much lower estimates. In particular, accord- 

ing to the official statistics for Romania 2% or 7% of children have a migrant parent. 

This may be due to severe underreporting of temporary migration to the authorities. 

The estimates on the higher end of the spectrum probably reflect the actual situation 

more closely. 
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Appendix 

1.A Project execution and variables 

Table 1.A.1: Participant schools 

Location Number of 16 year olds Type of area 
Baborów 68 4 

Brzeg 121 6 

Chró§cice 26 3 

Chróscina 41 2 

Chrzastowice (Debska Kuznia) 48 2 

Dobrodzierí 97 3 

Glucholazy 98 6 

Gogolin 102 5 

Gorzów Slaski 80 4 

Izbicko 45 2 

Kgdzierzyn-Koz1e 70 4 

Kedzierzyn-Koz1e 39 4 

Kielcza 26 2 

Kluczbork 104 6 

Kluczbork 47 6 

Kolonowskie 59 3 

Komorno 32 2 

Komprachcice 79 3 

Ko§cierzyce 55 1 

Kujakowice Górne 36 1 

Kup 40 1 

Lacznik 32 1 

Lambinowice 95 3 

Lasowice Wielkie 38 1 

Ligota Ksiaz@ca 33 1 

Namyslów 107 6 

Nysa 40 6 

Olesno 19 5 

Olesno 56 5 

Opole 103 7 

Opole 67 7 

Opole 47 7 
Otmuchów 96 4 

Ozimek 48 5 

Ozimek 121 5 

Pakoslawice 34 1 

Pokój 53 1 

Polska Cerekiew 39 2 
Praszka 135 4 
Prudnik 174 6 

Raclawice Slaskie 28 2 

Radlów 34 3 
Rudniki 89 1 

Strzelce Opolskie 75 6 
Strzeleczki 75 2 

Swierczów 28 1 

Szymiszów 72 2 

Ujazd 61 2 

Wilków 61 1 

Wolczyn 144 4 
Zawadzkie 76 4 

Zelazna 28 1 

Total students: 3353 
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Table 1.A.2: Schools which refused participation 

Location Number of 16 year olds Type of area Reason for denial 
Biadacz 70 1 x 

Biala 69 3 lack of time 
Bogacica 50 2 x 

Branice 76 3 lack of time 
Brzeg 136 6 x 
Brzeg 103 6 x 

Byczyna 100 3 x 

Czarnowasy 42 3 x 
Dabrowa 31 1 lack of time 

Dlugomilowice 60 2 could not find a suitable date 
Dobrzerí Wielki 67 4 x 

Domaszowice 40 2 sensitive data 
Glogówek 100 4 sensitive data 

Glubczyce 152 5 lack of time 
Glucholazy 85 5 sensitive data 

Gogciecin 29 1 x 
Gracze 45 2 lack of time 

Grodków 100 4 x 
Grodków 78 4 x 
Grodków 115 4 sensitive data 

Jarnoltówek 70 1 x 
Jemielnica 60 3 lack of time 

Kamiennik 34 1 x 
Kedzierzyn -Kolle 104 6 lack of time 
Kedzierzyn- Kolle 140 6 sensitive data 
Kedzierzyn- Kolle 140 6 x 

Kietrz 129 4 x 
Kluczbork 135 6 lack of time 

Krapkowice 70 5 lack of time 
Krapkowice 80 5 lack of time 

Legnica 86 3 x 
Lewin Brzeski 90 4 x 

Losiów 27 2 no problem of migration 
Lubrza 34 1 x 

Namyslów 95 6 x 
Niemodlin 77 4 x 

Nysa 163 6 x 
Nysa 72 6 x 
Nysa 200 6 lack of time 

Olszanka 54 1 x 
Opole 166 7 lack of time 
Opole 162 7 x 
Opole 143 7 x 

Paczków 118 4 x 
Pawlowiczki 50 2 x 

Prószków 30 3 sensitive data 
Prudnik 120 6 sensitive data 

Przywory 37 2 x 
Scinawa Mala 27 1 x 

Skárbimierz 70 1 x 
Stare Siolkowice 80 1 lack of time 

Strzelce Opolskie 88 6 lack of time 
Tarnów Opoiski 80 3 x 

Turawa 74 1 sensitive data 
Walce 65 2 x 

Zagwizdzie 30 1 x 
Zdzieszowice 164 5 x 

Zebowice 40 2 x 
Zedowice 22 3 

Total students: 4974 
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Table 1.A.3: Other schools in the area 

Location number of 16 year olds Type of area Reason 
Bierawa 48 2 no contact made 

Bogdanowice 10 1 no contact made 
Brzeg 45 6 special needs 

Chocianowice 30 1 did not answer the phone 

Cisek 50 2 no contact made 

Glogówek 10 4 no contact made 

Glubczyce 45 5 no contact made 
J@drzejów 30 did not answer the phone 

K@dzierzyn-Koz1e 10 6 did not answer the phone 

Kgdzierzyn-Kolle 15 6 did not answer the phone 
Kgdzierzyn-Koí1e 20 6 did not answer the phone 
K@dzierzyn-Kozle 30 6 did not answer the phone 

Kluczbork 15 6 no contact made 
Krapkowice 25 5 no contact made 

Lisi@cice 63 no contact made 
Opole 49 7 no contact made 

Pietrowice 10 2 no contact made 
Prószków 30 3 did not answer the phone 

Skorogoszcz 30 2 did not answer the phone 
Smogorzów 25 1 did not answer the phone 

Solarnia 20 1 no contact made 
Strzelce Opolskie 70 6 no contact made 

Tulowice 45 3 did not answer the phone 

Zimnice Wielkie 25 1 did not answer the phone 

Nysa 0 6 did not have a class 

Opole 0 7 did not have a class 

Korfantów 74 2 withdrawn at a later stage 
Skoroszyce 70 2 withdrawn at a later stage 

Nysa 121 6 withdrawn at a later stage 

Total students 1015 

Table 1.A.4: Classification of settlements 

population classification code 
up to 1000 small village 1 

1000 - 2250 village 2 

2250 - 4500 intermediate settlement 3 

4500 - 10000 small town 4 

10000 -18000 medium town 5 

18 000 - 75000 large town 6 

above 75 000 city 7 
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Chapter 2 

Out of sight, out of mind? Educational outcomes of children with 
parents working abroad 

2.1 Introduction 

The recent enlargements of the European Union resulted in new migration trends. An 

increasing number of households decide to send a member abroad, leading to family 

separation. The Polish Ministry of Education reports that 20% of Polish educational in- 

stitutions surveyed in 2010 had pupils for whom one or both parents emigrated abroad.1 

In this chapter I analyse the impact of parental emigration on educational attainment 
of Polish children whose parents work abroad (henceforth PWA children).2 

Large scale parental emigration raises questions about the impact family separa- 

tion may have on children. There are concerns for children's immediate welfare3 as 

well as long term socio- economic implications. In light of the theoretical literature to 

date, however, it is ambiguous whether the impacts of parental employment abroad are 

negative or not.4 

These considerations are crucial because human capital acquisition early in life 

depends largely on parental decisions and is vital for short and long -term outcomes of 

individuals. It also plays an important role in economic development.5 One's skills are 

shaped by both nature and nurture. They depend on the initial level of human capital 

as well as investments made, and these two elements complement each other. For most 

of childhood, parents decide which investments to make in children. For example, they 
may spend quality time with children or invest money in their education. 

In that sense also, the emigration decision may have a bearing on a child's devel- 

opment. Emigration leads to family separation and less quality time with the migrant 
parent. Children may also be given greater household responsibilities if a parent emi- 

grates. Moreover, family member emigration may change the perception of returns to 

1 See Tynelski (2010). 
2Children whose parents left for employment abroad have been called in the literature the left 

behind children. I refrain from using the phrase in this study as I do not perceive children of temporary 
migrants, who stay with the other parent in the home country and see the migrant parent on the regular 
basis as left behind. 

3For example, in a policy report Tynelski (2010) expresses the worry that children whose parents 
work abroad feel abandoned and lonely. He emphasises that they may struggle with their identity, 
definition of priorities and with their educational responsibilities, which may influence school attendance 
and overall performance. 

4See Chen et al. (2009); Dustmann and Glitz (2011); Amuedo -Dorantes et al. (2008). 
5See Apps et al. (2012); Aizer and Cunha (2012); Behrman et al. (2006); Feinstein (2003); Barro 

(2001). 
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education, depending on the demand for labour in the destination countries.6 At the 

same time, migration usually results in an increase of household income7, which may 

benefit children. 

Since there are forces acting in opposite directions, the question of the relationship 

between parental migration and children's schooling is an empirical one. Moreover, 

the theory is silent on potential heterogeneous impacts, depending on the family back- 

ground and nature of migration. The literature to date has provided mixed results 

and has not always dealt with the key identification issues. This is mostly due to data 
limitations; it is difficult to obtain data matching educational performance of children 

and the emigration situation in the family. Therefore, in 2012 I created and collected 

a data set for this purpose (See Migration and Education of Children in Poland 2012 

data in Chapter 1). In particular, I obtained detailed information about migration 

experiences in the families and their timing, family background and school progress 

of pupils measured by grades, rather than drop -out rates. As becomes clear in the 

analysis, the timing of emigration and precise measures of educational attainment are 

key for establishing the relationship; so far they have been rarely used in the literature 

due to lack of such data. 
I analyse how three outcomes - the average grade, the behavioural grade and number 

of school hours missed by a respondent - are impacted by parental employment abroad 

at a given point in time. 

The ordinary least squares regression results indicate a negative, significant in size, 

relationship between parental emigration and a pupil's grade. They reflect the fact 

that PWA children perform on average worse at school, irrespective of the emigration 

decision of their parents. 

This initial approach does not account, however, for the fact that migration deci- 

sions may be endogenous. There may be unobserved characteristics of migrant- sending 

families which simultaneously influence the decision to emigrate and the child's school 

performance. They may confound the estimates of the true effect. To resolve the 
problem, I employ individual fixed effects approach. It accounts for any time -invariant 

unobserved differences between respondents. 

I find a positive, statistically significant, but very small immediate impact of parental 
emigration on the educational attainment of children. It suggests that, when a parent is 

abroad, the grade of a child increases by up to 5% of a standard deviation. There is no 

effect on the behavioural grade and school attendance. One potential explanation for 

such a result is that the gain from the increased household income following migration 
dominates any negative effects of family separation, which are lower than in previously 

studied cases because of the nature of migration in question. 

Parental education appears pivotal. PWA children of high school graduates gain 
most, relative to their non -PWA peers whose parents have equivalent educational at- 

6See de Brauw and Giles (2006); Kandel and Kao (2001); Chand and Clemens (2008). 
7See Antman (2012). 
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tainment. Moreover, PWA children whose parents have lower than secondary education 

(67% of the overall group) do not perform better, on average, than their peers from a 

similar background. I suggest that more educated parents are more likely to succeed 

abroad by securing better employment and assimilating to a greater extent. As a result, 

they may have higher incomes and life satisfaction. This, in turn, is likely to influence 

the family life and may be reflected in a child's school performance. Moreover, a child's 

education may be of greater importance to more educated parents. Then they may 

allocate a higher share of the household income to children's schooling and be more 

personally involved in their child's education. 

I allow for a delayed response to emigration by including lags of the parental mi- 

gration status in the regression. I find that the grade is negatively affected after 2 

semesters from parental departure. Since emigration in the sample is temporary in 

nature, I consider various migration patterns. If the emigration episode is short -lived, 

the size of the impact is not striking. A departure for 2 or more semesters, however, 

has the potential of significantly lowering a child's grades. It is possible that family 

separation becomes more burdensome and the income flow falls the longer a parent is 

abroad. The negative impact gradually disappears following a parent's return. 

I extend the analysis to sibling emigration and find large, positive, significant and 

persistent effects on the attainment of pupils. This is only true for those siblings, whose 

first migratory experience occurred within the observed 3- year -period. The same cannot 

be said about siblings who have migrated recently but have also been living abroad prior 

to September 2009, when the survey began. The positive impact may be related to 

income effects as well as a change in perceived returns to education. Siblings with 

longer migratory experiences are likely to be older and have their own families. Hence, 

they may remit less and exert lesser influence on younger relatives. 

The analysis is not without limitations. The approach does not cater for situations 

in which time- varying changes, affecting both the school outcomes of pupils and the 
migration decisions of parents, take place. I discuss various such potential limitations 
later. One possible scenario arises if a teacher's evaluation of pupils is inconsistent 

over time and the resultant changes in pupils' grades coincide with the migratory spells 

in the data. An economic shock to the region, which affects the staffing of schools 

(and hence potentially grades) as well as migratory movements in the area is another 
example. 

My findings may be limited in scope as I cannot provide detailed insight into the 
mechanisms behind the effects I find. Nonetheless, this chapter contributes to empirical 

migration research in several ways. The results of empirical studies to date are mixed 

and often difficult to reconcile (See Antman (2013) for an overview). My work highlights 
the importance of using adequately defined variables to accurately measure the effects 

of parental emigration. 

Firstly, the source countries which emerged as a result of the EU enlargements 
bear little resemblance to the traditional emigration states like Mexico or Philippines. 
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The main differences lie in economic performance, culture, tradition and their history. 

The focus on a new Ell member state provides an opportunity to reevaluate claims 

in the literature and to investigate whether the divergence between source countries 

leads to differential outcomes. Although some analyses for Eastern European countries 

are available,8 they often focus on other indicators of children's well -being and are less 

flexible in terms of the analysed migration patterns. 
The migratory movements captured in the sample differ largely from those studied 

before; they are usually temporary, legal, circular and characterised by one family 

member working abroad, whilst others stay in the home country. For that reason PWA 

children are less burdened by parental departure and may still gain from the increased 

income. 

Parental emigration in middle- income countries is unlikely to lead to school drop - 

outs,9 which is how educational attainment is usually captured in empirical studies. 

Rather, it impacts school grades, school attendance and children's behaviour. There- 

fore, I look at the influence of emigration on these outcomes, which may be more 

informative about the exact mechanisms behind changes in children's performance. 

Most importantly, the analysis reveals the complexity of the effect migration can 

have on children. The impacts I find depend on the socio- economic background of the 

family, as well as on the timing and duration of migratory movements. In particular 

the analysis of timing of migration provides new insights into the changes which occur 

as a result of parental migration. 

The choice of family member to emigrate is also crucial; parental emigration may 

not benefit children, but foreign experiences of siblings may be favourable. 

In Section 2.2 I provide a brief overview of the literature. Section 2.3 describes the 
data. Section 2.4 outlines the methodology employed and related concerns one may 

have. Results are presented in Section 2.5 and an extension to sibling emigration in 

Section 2.6. Section 2.7 concludes. 

2.2 Literature 

The research presented in this chapter is motivated by and draws upon different strands 
of economic literature, applying general theory to a migration context. 

Firstly, the economic literature of education has been recently dominated with the 
discussion of the role of human capital in one's individual outcomes (Cunha and Heck- 

man, 2007; Postlewaite and Silverman, 2006; Agan, 2011) as well as in the economic 

development of countries (Barro, 2001). 

It is recognised that both cognitive and non -cognitive abilities of individuals deter- 

mine their success in the labour market. It is also believed that intra- family environ- 

8See Botezat and Pfeiffer (2014); Gassmann et al. (2013); Giannelli and Mangiavacchi (2010). 
9This certainly is a more likely scenario in Poland, where 95.1% of 16 -18 year -olds have been reported 

as attending educational institutions in 2011 (The Central Statistical Office of Poland, 2012). 
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ment plays a key role in this context and that both nature and nurture contribute to 

human capital development. 

Therefore, apart from investigating at which stage of life and how these skills are 

acquired, economists became interested in knowing what would happen if the process 

of their acquisition was disrupted. Do changes in family environment, such as divorce 

or emigration of a parent, have a bearing on one's skills? 

The ideas have been tested in the context of single -parenthood (divorce or death 
of a parent) and family separations due to occupational commitments (Lyle, 2006). 

It has been argued that children from one parent families are likely to perform worse 

academically, but the negative effect weakens with the age of the child at the time 

of marital disruption. Steele et al. (2009) claim that the type of family disruption is 

irrelevant for the overall negative outcome. The effects are contingent on gender of a 

child (Zaslow, 1988), its age (Reneflot, 2007), race and ethnicity (Sun and Li, 2007). 

Resource deprivation and limited, often diminishing, contact with the parent are the 
reasons behind the negative impact of family disruptions. The literature is relevant to 

migration context but migration, although leading to family disruption, has a different, 

less drastic effect on a child's well- being, predominantly because it is expected to result 

in an increase in household income. 

Until now most migration research has focused on the traditional sending states, 
like Mexico, or countries with a large scale internal migration, like China. The results 

of the studies are mixed and inconclusive, but the perception of negative impacts of 

emigration dominates. For example McKenzie and Rapoport (2011) find in their paper 
that migration lowered schooling for 16 -18 year old boys in rural Mexico and argue that 
it may impart a disincentive effect on children due to increased burden of housework. 

Positive or no impacts of emigration are found in Hanson and Woodruff (2003) and 

Chen et al. (2009). Antman (2013) provides a comprehensive overview of the literature 
to date. 

Recent years have seen emergence of studies for Eastern European countries, follow- 

ing the growing incidence of leaving children in the home country by migrant parents. 
The evidence is mixed and scarce, however, partly due to lack of data, different research 

methods and economic heterogeneity among the countries. 

Botezat and Pfeiffer (2014) discuss the scale of family separations due to migration 
in Romania and, using instrumental variable regressions, provide evidence that parental 
emigration has a positive impact on school grades of children; children with migrant 
parents seem to spend more time studying than their peers. Migration has, however, 

negative implications for their health and emotional well- being. 

The nature of migration in the study is similar to that observed in the Polish data. 
However, Botezat and Pfeiffer (2014) consider only cases where migrants have been 
abroad for at least 12 consecutive months. Migration spells are often shorter, which is 

why I allow for more flexibility in my approach. 

Gassmann et al. (2013), using data for Moldova, find that migration is not associated 
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with negative outcomes on children's well- being. They focus, however, on an overall 

index of well- being, rather than educational attainment. 
Lastly, Giannelli and Mangiavacchi (2010) consider schooling of children in Albania 

and argue that father's emigration increases probability of dropping out of school or 

delaying school progression. They analyse school attendance, rather than grades, and 

rely on a duration model to do so. 

Despite looking at different states and lacking comprehensive data, all studies ap- 

proximate that 19 -22% of children in Albania, Moldova and Romania have at least one 

parent abroad. 

2.3 Data and descriptive statistics 

2.3.1 Overview of the sample 

The data set used for the analysis is described in detail in Chapter 1 of the thesis. It 

contains information about 2822 Polish pupils from one cohort, followed over a period of 

six semesters between September 2009 and June 2012, when they were aged 14 to 16. 

It includes individual and household characteristics, some socio- economic indicators, 

school performance and migration experience within the family. 

Pupils are identified as children with parents working abroad (PWA) if they had 

at least one parent abroad at any point during the observed period. All respondents 

provided information about migration experience within the household but only 2669 

gave a detailed account of its timing and were included in the analysis.'° 
As observed in Chapter 1, 18% of respondents indicated having a parent abroad at 

some point during the 3 year period. Almost 26% of respondents indicated that their 
sibling has emigrated abroad. The migratory spells in the data are relatively short - 
term, repeated and occur over rather short distances. Households usually send just one 

parent abroad, in most cases the father. 

Migrants from households in Opolskie are low skilled with 44% of mothers and 63% 

of fathers having finished vocational schooling and 36% of mothers and 29% of fathers 

high school. 

Variable definitions 

Children with parents working abroad (PWA) 

I define a PWA child as a child who has had at least one parent abroad in a given 

semester and stayed in the home country during parental emigration experience. Given 

such definition, one may have one or both parents abroad at the same time; moreover, 

a migrant parent may be absent in one semester and return to Poland in another and 

10 The exclusion of some observations from the data set may influence the outcomes of analysis. In 
particular, it may change the educational profile of the class and result in underestimation of the class 
size, as well as number of PWA pupils in the class. I run regressions including all observations and find 
that results do not differ. 
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this change will be reflected in a change in the PWA child status. 

School performance variables 

The main dependent variable is the grade of a pupil. The grade is taken as an 

average over all courses taken in a given semester and ranges from 1 to 6, with 6 being 

a top mark awarded to a pupil for extracurricular achievement in the subject area. 

Pupils who mastered 100% of the curriculum in a given semester are usually awarded 

5; 1 is a fail mark. The grade is awarded internally but based on the requirements of 

the national curriculum for a given year. The average grade in the sample has a mean 

of 3.61 and a standard deviation of .851. As can be seen in Table 2.1, PWA children 

obtain lower grades on average. 

Test scores in the national exam respondents took in the final semester of gim- 

nazjum are another measure of academic performance. Prior to completion of gim- 

nazjum and progression to the next education stage, pupils are tested in the following 

areas: Polish language and literature, history, maths, science and foreign languages. 

The exams are organised nation -wide by one Exam Board and blind -graded in percent- 

age terms. Unfortunately, I only possess information about the exam results for under 

13% of the sample, which is insufficient to use for the analysis. I will, however, rely on 

it for some background checks. 

Schools also issue a grade for the overall behaviour of each pupil every semester. 

The grade ranges from 1 to 6, with 6 being awarded for extraordinarily good behaviour, 

including involvement in charity work, etc. The behavioural grade has a mean of 4.489 

and a standard deviation of 1.241, which is significantly larger than the standard de- 

viation of the average grade. A PWA child has on average .256 lower behavioural grade. 

Attendance is also recorded with the number of hours at school a pupil missed in a 

given semester, as well as the number of hours missed but excused due to illness or any 

other justified reasons. In the analysis I will focus on the number of hours missed by 

a pupil at school but not excused, as they most likely are indicative of problems with 

a pupil. Pupils with a parent abroad on average miss 5.5 more hours of school in a 

semester. 
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Table 2.1: Some summary statistics 

Panel A: Pupils' performance at school 
PWA children non-PWA children 

mean st.dev. min max mean st.dev. min 
child's average grade 3.489 0.829 1.4 5.5 3.649 0.853 1 

child's behavioural grade 4.308 1.319 1 6 4.564 1.197 1 

number of hours missed at school 15.897 32.346 10.370 27.408 

max 
5.88 

6 

Panel B: National exam results 
(Note: this information refers only to a subsample of pupils) 

mean st.dev. min max N 
literature test score 
history test score 
math test score 
science test score 
language test score 

Mother's education 
primary 
vocational 
secondary 
tertiary 
Mother works 
Father's education 
primary 
vocational 
secondary 
tertiary 
Father works 

Source: MECP2012 

62.232 18.250 19 100 334 

59.023 18.103 15 100 334 
45.469 23.449 7 100 334 
48.264 15.442 15 100 334 
54.279 24.965 11.5 100 334 

Panel C: Parental education levels 
(Note: not all respondents provided this information) 

migrant families non -migrant families 
N % of group N % of group 
16 5.71 229 10.02 

122 43.57 793 34.7 
101 36.07 769 33.65 
41 14.64 494 21.62 

189 69.23 1542 72.36 
N % of group N % of group 
11 4.1 213 9.7 

168 62.69 1031 46.27 
78 29.1 644 29.31 
11 4.1 309 14.06 

241 91.98 1855 90.53 
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2.4 Empirical framework 

In this section I outline the preferred estimation equation, discuss problems related to 

the approach and how they are tackled. 

Specification 

I investigate the relationship between one's individual school performance and the ex- 

perience of emigration within one's family. The preferred specification is the following: 

Yt = a + ,QEmigrParentit + -yZ + Bt + eit (2.1) 

where Yt is a performance variable investigated (the average grade, the behavioural 
grade or the number of hours missed at school) for individual i in semester t, EmigrParentit 
is a dummy variable equal to 1 if an individual i has at least one parent abroad at time 

t and zero otherwise, ryi is an individual fixed effect, Ot are semester fixed effects and Ed 

is the error term. Unless otherwise specified, the standard errors in the regression are 

clustered at an individual level, as I expect the individual outcomes to be correlated 

over time. 

The definition of the main explanatory variable, EmigrParentit, is to an extent 

dictated by the data constraints. One may argue that it would be optimal to use two 

emigration dummies, allowing for differentiation between having one or two parents 
abroad at time t. However, since only 40 respondents had two parents abroad at the 

same time during the observed period, separating those with one or two parents abroad 
leads to imprecise estimates in the regression, not providing any further insights into 

the analysis. 

Equally, one could separate the emigration variable to account for the role of gen- 

der of the emigrant parent in the overall impact on the child's performance (See Cortes 

(forthcoming)). Also in this case the coefficients on maternal emigration become sta- 

tistically insignificant, since not many mothers in the sample engage in employment 

abroad. Given the data at hand, there is a trade off between exploring the relationship 
in more detail and the estimation precision. 

The parameter of interest is ß. It explains how the school performance of pupil i in 

semester t changes when the emigration status in the family changes, i.e. at least one 

parent emigrates or returns from abroad at time t. 

Individual fixed effects 

I include the individual fixed effects into the regression to control for any unobserved 

individual level characteristics which do not vary over time. This will isolate any con- 

founding effect these factors may have on the estimate of interest, if they are correlated 
with the emigration status in the family and the school performance of children. 
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Many characteristics which influence children's performance at school are also cor- 

related with migration decisions of parents. Parental education or socio- economic char- 

acteristics of the household are an example; from the summary statistics it is clear that 
low -skilled parents engage in temporary employment abroad more often than parents 

with higher qualifications. At the same time, one may argue that children's school per- 

formance is likely to be correlated with educational attainment of their parents. Hence, 

children of low- skilled parents are likely to perform worse at school and to have a par- 

ent abroad. If no individual fixed effects are included in the regression, the regression 

coefficient of interest, ß, will capture the impact of the individual characteristics, as 

well as of emigration experience. 

The fixed effects approach will also eliminate the risk of reverse causality in ß. Ar- 

guably, the educational attainment of children may cause the migration event, rather 

than the other way round. This is, however, unlikely in the Polish situation. Based on 

the results of the survey, the general perception in respondent schools is that parents 

often do not appreciate the potential impacts emigration may have on their children 

and that their decision is primarily driven by income considerations. I check for re- 

verse causality by including leads of the emigration variable into regression and find no 

evidence of the problem. Nonetheless, exploring the panel dimension of the data and 

allowing for identification to be made upon a change in the emigration status, resolves 

the potential problem. 

Semester fixed effects 

The material studied at school changes and becomes more difficult with time. Since 

the pupils' performance is tracked over a 3 year period, one may notice a change in 

pupils' grades which is attributable to the advancement in their studies and not to 

other circumstances. 

There is, in fact, a clear pattern to the average grade over time in the sample (see 

Appendix 2.B). Each year there is a systematic improvement in pupils' grades in the 

second semester, when compared with the first semester of that year. Further, the gap 

in grades between first and second semester in each year widens further into gimnazjum. 

It may confound the estimate of P. Hence, I include semester fixed effects to isolate 

the changes in grades over time which are common to all. 

Further concerns 

Are the average grade and behavioural grade good measures of performance? 

Grades are awarded internally. The assessment of pupils against the national cur- 

riculum is at the teachers' discretion. Hence, grades may be subjective; pupils may 

be awarded different grades for comparable performance by different teachers and be 

assessed relative to their classmates. 
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However, I expect that teachers are consistent in the way they assess pupils over 

time. If so, then any differences in average grades would be teacher -specific and time - 

invariant, and will be isolated by use of class or individual fixed effects. 

Moreover, the identification of the estimate is based on a change in one's individual 

grade, rather than its absolute value. 

One can still argue that some teachers are inconsistent in their assessment over time. 

One such case may be when inexperienced teachers learn over time and adjust their 
assessment of pupils accordingly. It is difficult to predict whether such a behaviour 

would result in an improvement or deterioration of pupils' grades. 

This would be problematic if the changes in grades driven by the teacher's learning 

process coincided with parental migration and occurred on a significant scale. I find 

the scenario unlikely for the following reason: if teachers were adjusting grades as 

they learn, the changes should be gradual and occurring in the same direction (i.e. 

improvement or worsening of grades) until they reach a point at which the assessment 

of pupils is deemed adequate. On the other hand, migratory movements in the data are 

circular, short term and vary in timing. It is therefore unlikely that the two patterns 
consistently coincide to explain the results presented in this chapter. 

Alternatively, teachers may become lenient towards a PWA child or provide more 

support for the child upon learning that his parent has emigrated. Then the improve- 

ment in the pupil's grades may indeed coincide with parental departure. It is difficult 

to rule out such a scenario here. 

Nonetheless, I run a check to ensure that the average grade is a satisfactory measure 

of school performance in this case. I am in possession of the individual scores from the 
national tests respondents took at the end of gimnazjum for almost 13% of the sample. 

Even though the number of observations is insufficient to obtain robust results and 

I only observe a test score at one point in time, which means I am unable to run a 

regression with individual fixed effects, I rerun a regression of an average test score on 

the emigration experience within a pupil's family. The results, although statistically 
insignificant, are in line with the output presented in the next section. Details can be 

found in Appendix 2 ;B.2. 

The behavioural grade is even more subjective in nature and based on more general 

guidance related to behaviour expected of pupils in gimnazjum. Unfortunately, there 
is no other measure which could be used to check whether the relationship I find would 

hold if pupil's behaviour was assessed externally. 

Other time - varying changes 

I already provided a couple of examples of time -varying changes which may be corre- 

lated with the school performance of children and migration decisions of parents (and 
hence bias the estimates) when discussing the assessment by teachers. Here I consider 

further cases. 

For example, an economic shock to the region may influence both migration or 
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return decisions. At the same time it could trigger a change in the availability and 

composition of teachers in the region, which may have a direct impact on grades. How- 

ever, there is no indication that the region was either severely or positively economically 

affected in the observed period of 2009 -2012. Moreover, changes in economic conditions 

of destination countries did not discourage emigration from Opolskie in this period." 
Alternatively, a change in a child's performance following parental emigration may 

prompt parental decision to return. To check whether this appears to be a viable threat 
to estimation results in this context, I run regressions including leads of the emigration 
variable. The results suggest that the future emigration situation in the family does 

not predict current school performance (See Table 2.B.1 in Appendix 2.B). 

Endogeneity of emigration 

Households select into emigration (Gibson et al., 2010). More specifically, the following 

elements of the emigration decision may be endogenous: 

1. Households decide to engage in emigration. 

2. Households also decide whether one family member or all should emigrate. 

3. Some emigrants decide to return from emigration, whilst others stay abroad per- 

manently. 

4. Emigrants also decide on duration of their emigration experience. 

I will now briefly elaborate on these aspects of emigration decision and discuss the 
extent to which they may constitute a threat to validity of the results. 

Firstly, the decision to send a family member abroad may be correlated with certain 
characteristics, such as the socio- economics discussed above, which also influence a 

child's performance at school. Provided these traits do not vary over time, they will 

be isolated by the fixed effects approach. I expect the bias due to the fixed differences 

between the migrants and non -migrants to be negative. This is because families with a 

lower socio- economic background (which is associated with worse school performance) 

are more likely to engage in migration. 

Of greater concern is selection into migration which is correlated with time -varying 
characteristics key for school performance. It will not be isolated by the fixed effects 

approach. To provide an example, assume that parental emigration has no effect on a 

child's performance. Now take two identical families without migrants and consider a 

random shock, such that the father in one of the families loses a job. Suppose that the 
job loss has a short -term immediate negative impact on the child's grade and triggers 
migration decision of the parent, but only after an unsuccessful job search at home. If 
the child's grades recover after one period and this improvement coincides in time with 

"In Appendix 2.B.1 I provide some statistics on the local economy in the observed period. 
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(but is not caused by) the departure of the parent, then the regression estimates will 

be positively biased. 

Alternatively, one may observe a fall in a child's school performance which coincides 

with a parental departure and is driven by a third factor. Once again, imagine that 
there are two identical families with no migrants and migration as such has no impact 

on school performance. Then suppose that one of the families experiences a negative, 

unexpected shock which has a negative effect on a child's schooling and drives a parent 
abroad. One example may be an unexpected illness in the family or a sudden increase 

in a number of dependants in the household (e.g. an elderly family member moving 

in). The situation may have a negative effect on a child, e.g. due to sudden crowding 

in the house or greater household responsibilities. It is likely to also impose additional 

financial burden on the family, resulting in migration of one of the parents. In this 

case the regression estimates would be negatively biased if the fall in the child's grades 

occurred at the same time as parental migration, making it look like parental departure 
triggered the fall in performance. 

I will later consider alternative estimators that impose different assumptions on the 
dynamic responses. 

A further source of selectivity is the decision of a household whether all or only some 

family members should emigrate. Naturally, when entire families emigrate, they are 

not captured in the data and the approach essentially compares households which never 

had emigrants with those who sent only some family members abroad. 

If the households who emigrate with children differ from those who leave children 

behind, e.g. are wealthier, and these differences affect educational attainment, then the 
estimates will be biased, as the comparison will be made only between a selected group 

of migrants and non -migrant families (Steinmayr, 2013; Gibson et al., 2010; McKenzie 

and Rapoport, 2007). Although I cannot control for this type of selection in the sample, 

I argue that it is unlikely or the scale of the problem is rather small in my sample. 

Looking at Table 2.A.2 in Appendix 2.A, it is clear that, although many students 
disappear at some point from the class register, this is due to failing to pass the year, 

a change of class or change of school. Only 67 students disappear from the register for 

unknown reasons; even then it is unlikely all of them leave the country. 

To further infer what percentage of these pupils might have left for abroad, I refer 

to regional deregistration statistics. When an entire household leaves the region, they 
should deregister from the address at which they were residing in Poland.12 According 

to the register only 187 pupils born in 1996 (age cohort surveyed) left Opolskie to live 

abroad between January 200213 and December 2011. Given the cohort size of 9 500, 

these flows are very small. 

12The records are very accurate for internal migration. There is a degree of uncertainty about 
its precision in case of international migration. The numbers captured in these statistics are likely 
underestimating the scale of the phenomenon (The Central Statistical Office of Poland, 2009). 

13when the children were not yet of school age 
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Thirdly, selectivity may also be driven by the decision of some migrants to return. 

Gibson et al. (2010) argue that this form of selectivity is only challenging if the return 
migrants are wrongly classified in the survey as never migrants. This is because they 

would differ from never migrants but would be grouped with them in comparisons of 

migrants and non -migrants. This should not pose a problem as I allow for returns from 

migration and ask about migration experiences pre -2009. 

Moreover, I do not find much evidence of returns of children from emigration in 

the data. Only 106 new pupils joined the cohort in participant schools throughout the 

three observed years; as before, it is unlikely that all of them arrived from abroad, but 
I cannot specify precisely what their past experiences were. I also do not know whether 

children, who I observe in the data throughout the entire 3 year period, have emigrated 

with the family and then returned prior to joining the school. However, looking at 
the data on registration at a local address, I find that 28 children of this age group 

arrived in Opolskie from abroad between January 2002 and December 2011. I cannot 

distinguish between Polish and foreign children. Nonetheless, this is a very small group 

relative to the sample and cohort size. 

Gibson et al. (2010) also point out that another form of selectivity is visible in the 

return migrant's decision regarding the duration of the stay abroad. I can control for 

that (at least in the observed period) thanks to the precise information on the timing 

of migration and duration of migratory spells. 

All these elements of migration decision may be problematic, despite the use of 

fixed effects, only if they depend on time -varying characteristics that are also key for 

school performance of children. 

Non -respondents and dropouts 

One further complication I cannot control for is posed by the fact that some pupils 

have dropped out of the class at some point over the observed period and before the 
survey took place. Others, on the other hand, have not responded to the survey. As a 

result they were not included in the sample. 

If those who have a parent abroad were more likely to drop out, then the fact that 
they are omitted from the sample may introduce bias into the estimation. 

If many PWA students do not progress to the next level at school and it is due to 
their parents' emigration, my analysis may underestimate potential negative impacts 
of emigration by not considering class failure in the regression and focusing on grades, 

conditional on having progressed to the final year of school. To consider how prob- 
lematic this concern is, I would like to know the proportion of students born in 1996 

(respondents' cohort) who failed at least one year (hence are not represented in the 
sample) and come from migrant families. 

I do not possess the information; however, I observe students born in 1995 and 
earlier who have repeated at least one year at school. On the basis of this group, I 
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make inferences about the potential situation among pupils born in 1996. As can be 

seen in Table 2.A.1 in Appendix 2.A, I find that there are 94 pupils in the sample (3 %) 

who have repeated a year at school and, among those, only 17% declared having had 

a migrant parent in the family. Hence, PWA students do not appear to dominate the 

group of under -performers. 

A similar problem arises if the non -response to the survey is not random. In partic- 

ular, one may be concerned that due to the sensitive nature of the survey PWA pupils 

were more likely to refuse participation in the study. If so, they may be overrepresented 

in the group of non -respondents. Unfortunately, I have no way of checking if this was 

the case. 

As mentioned in the introductory data chapter, non -respondents performed worse 

on average relative to the respondents. If the worse performance of this group is due to 

the increased presence of PWA children and was driven by parental migration rather 
than other factors, then the results I present may be upward biased as they do not 

account for the outcomes of this group. 

I cannot, however, establish if parental migration is the driver of the lower grades 

among the non- respondents. Given that migrant parents are negatively selected, any 

worse performance of potential PWA non -respondents could be due to selection as well 

as other factors. 

Alternative specifications 

One alternative regression specification may involve using various individual level con- 

trols instead of individual fixed effects. However, given the limitations of the data, 

many of the characteristics crucial for educational attainment of children and emigra- 

tion within the family are not available. 

Therefore, the estimates of ß in such a case would be most likely biased. In particu- 

lar, I expect the coefficient to be biased downwards; since low- skilled parents are more 

likely to emigrate and children's outcomes are correlated with those of their parents, it 
is likely that poor school performance is correlated with, but not caused by, emigration 

experience of a parent. 
Nonetheless, for illustration purposes I include results of regressions without in- 

dividual level fixed effects and with some individual level controls, such as parental 
education level, employment and number of siblings, in the results table. To isolate 

as many characteristics which may confound the estimate of interest as possible, I also 

include school or class fixed effects to control for the role the learning environment may 

play in performance, and the semester fixed effects, for reasons explained before. 

Given the concern that some of the omitted variables key for the analysed rela- 

tionship may vary over time I also considered a lagged dependent variable regression 

setup. This is because school performance of children is likely to be driven by its his- 

toric values as students' performance is correlated over time. The past performance 
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variable may be capturing some environmental and individual characteristics crucial 

for the future outcomes of pupils as well as migration decision of parents. A specifi- 

cation, including lagged school performance, provides therefore an alternative to my 

estimation approach. It is particularly useful when considering threats to validity of 

estimation results because LDV and FE models have a bracketing property which may 

be informative of the true relationship being analysed (Angrist and Pischke, 2009). 

The detailed results of the analysis can be found in Appendix 2.B.3. The bounding 

exercise based on comparisons of the estimates in the FE and LDV regressions leads to 

two conclusions. Firstly, one can rule out existence of large negative effects of parental 
emigration in the contemporaneous case. Secondly, there is no large positive long run 
effect of having a parent abroad. 

2.5 Influence of parental emigration 

2.5.1 Immediate impacts 

I look at the instantaneous relationship between average grades, behavioural grades 

and school attendance of respondents and emigration by one or both their parents, as 

described by Equation 2.1. The regression results are presented in Table 2.1. 

For the average grade, the regressions without individual level fixed effects (columns 

(1) -(3)) produce negative, statistically significant coefficients on emigration, varying 

between -.119 and -.091. The results suggest that having a parent abroad can lower 

pupil's current average grade by up to 14% of a standard deviation, which reflects 

the findings in the summary statistics of worse average performance of children with 

working parents abroad. However, the estimates of ß may be biased due to unobserved 

time -invariant differences between individuals, which impact the average grade and are 

correlated with the family's migration decision. In particular, the PWA children are 

expected to perform worse on average, irrespective of the emigration decision of their 
parents, given the socio- economic characteristics of the families they come from. 

The individual fixed effects regression estimates in columns (4) -(5) of Table 2.1 

imply a small, positive impact, however; parental absence in semester t increases the 
average grade by .024 -.045, which is equivalent with 2.8 -5% of its standard deviation. 
The coefficient is statistically insignificant when semester fixed effects are included in 

the regression, though. This may be due to clustering of emigration over time and a 

degree of confounding of time and migration of ects.14 

14lnclusion of time fixed effects or difference -in- difference approaches may not be the best methods 
to analyse the data at hand as they do not allow great flexibility. The observed migration behaviour in 
the surveyed group is very general and not subject to strict restrictions. Emigration can occur at any 
point in the observed period and I allow for returns, departures, as well as circular migratory patterns. 
There are also no restrictions on duration. 
Looking at the summary statistics, I conclude the following: (i) one should consider years of education 
separately but allow for correlation across semesters, as semester 2 grade in a given year takes into 
account pupil's performance in previous semester, (ii) there is a systematic improvement in semester 
2 grades in every year and mixed performance across years for all students, (iii) looking at differences 
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The OLS results for behaviour (columns (6) -(7)) are comparable to those for average 

grades, indicating a negative impact equivalent to 12 -14% of standard deviation of 

behavioural grade. However, the estimates with individual level fixed effects suggest 

that behaviour remains unaffected. 

I also consider the numbers of hours missed (and not excused) by a pupil as an- 

other indicator of the overall school performance. Here, all regression coefficients are of 

comparable scale and identical sign, although the estimates from regressions with indi- 

vidual fixed effects are not statistically significant. They indicate that a child misses on 

average 2 to 4 more hours of schooling a semester following parental departure, which 

is equivalent to about half a day at school. 

The positive or almost no influence of parental emigration on the average grade and 

behaviour may be surprising, especially given the general perception that emigration 

imposes a burden on young people. It is often suggested that separation from parents 

badly influences behaviour and academic performance of children (Tynelski, 2010). 

Nonetheless, I argue below that such an outcome is plausible. 

The literature on left behind children and their school performance outlines the 

following likely mechanisms at play when a child is left in the home country during 

parental employment abroad:15 

1. A positive income effect - emigration is usually motivated by income consider- 

ations and, upon parental migration, the financial situation of the household 

improves. If the budget constraint is relaxed, part of the increased income may 

be directly or indirectly invested in a child's education. 

For Polish migrants emigration can potentially lead to a three- or fourfold increase 

in earnings, depending on the employment abroad (See Table 2.3). As discussed 

in Chapter 1, there is evidence suggesting that temporary migrants from Opolskie 

remit an overwhelming proportion of their earnings. 

2. A negative impact of family separation - parental departure imposes a psycholog- 

ical burden on a child and may also change the expectations of a family towards 

the child. Children whose parents are employed abroad frequently have to take 

over many household responsibilities at the cost of time spent in education. Ad- 

ditionally, parental inputs in the child's upbringing are likely to fall. 

This mechanism is unlikely to play such a detrimental role here. Given the cir- 

cumstances of migration in the sample, if only one parent emigrates and the other 

between semesters within each year, in Year 1 I observe a greater improvement in grades of PWA 
children but worsening of behaviour and school attendance relative to non -PWA children, (iv) in Years 
2 and 3 the improvement in grades is smaller for PWA children. Hence, it seems that the impact 
depends to a large extent on when the parent was abroad and for how long. 
Plotting the mean of migration at time t over time, I observe signs of clustering in migration. A lot 
of identification comes from the beginning of the observed period; there is a high ratio of returns in 
the first observed semester and a visible increase in departures from semester 4 onwards. Hence it is 

impossible to separate time effects fully. 
15For a detailed discussion see Antman (2011b). 
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stays at home with the family, children may not be faced with any additional re- 

sponsibilities as a result of migration. In fact, only 27% of PWA children indicated 

that their responsibilities increased as a result of parental departure. This is a 

likely case here as a lower percentage of mothers in migrant- sending families are 

employed, compared to non -migrant families (See Table 1.4). Further, they also 

maintain frequent contact with the migrant parent who engages in employment 

abroad only temporarily. 

Additionally, one may argue that, if emigration is driven by the lack of employ- 

ment in the home country, the family separation may not have such detrimental 

impacts, depending on the situation prior to a parent's departure. For instance, 

imagine a family where both or one parent is unemployed prior to emigration 

and the unemployment not only negatively affects the family finances, but also 

introduces tension into the household. Then one parent's employment abroad 

may be a better alternative, even if it leads to separation. 

3. Depending on the destination country of migrants and their experiences of foreign 

cultures and labour markets, the perception of returns to education may change 

(Kandel and Kao, 2001). 

The overall impact is difficult to predict theoretically as the interplay between these 

effects depends significantly on the context of migration and the target population 

studied. In this case I expect the income effect to be larger than the potential burden 

of separation. This is because the Polish parents (usually fathers) emigrate over short 

distances and short time periods, often return and have frequent contact with the family. 

At the same time many mothers in migrant- sending households stay at home, caring 

for children. These characteristics of migration minimise the effects of separation. 

Meantime, the income effect is potentially very substantial (See Joríczy and Rokita- 

Poskart (2013) and Table 2.3). The positive effect found here confirms that. 
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2.5.2 Parental education level matters 

Even though the migration captured in this study is predominantly low- skilled, migrant 

parents constitute a mixed group in terms of their educational attainment; among 

fathers 61% have vocational qualifications (below A -level equivalent), 31% completed 

secondary education and the remaining 8% either have tertiary or lower secondary 

education. 

Parental education level, as well as the family socio- economic situation in general, 

are crucial for a child's educational attainment as human and cultural capital are trans- 
mitted across generations (Black et al., 2005; Black and Devereux, 2011). The usual 

expectation is that the children's school performance improves with parental education. 

It is also the case here: the higher the parents' education level, the higher the average 

grade and behavioural grade of the child.16 See Appendix, Section 2.D for the results. 

I have controlled for parental education as another factor influencing school perfor- 

mance, but migration experience of parents may impact children differently, depending 

on parental education level. This may be due to different earning potential, but also 

investments (time and financial) made in their children. 

Given these considerations, I interact parental educational attainment dummies 

with the emigration status in the family to see whether differential effects emerge. I 

choose father's education as the indicator of parental education as fathers have a higher 

propensity to emigrate. Since parental education levels in the sample are highly corre- 

lated, I do not expect this decision to be crucial for the results. Moreover, I combine 

together the parents with elementary and vocational education into one category. 

The main regression equation now becomes: 

Yit = a + ßEmigrParentit + alEmigrParentit x FatherLowi + A2EmigrParentit (2.2) 
x FatherSeconi +A3EmigrParentit x FatherTerti + ryi + Bt + fit 

where Yt is the average grade, behavioural grade or numbers of hours missed by pupil i 

in semester t, FatherLowi, FatherSeconi and FatherTerti are dummy variables equal 

to one if a father's highest educational attainment is below A- level, A -level equivalent 

or degree education, respectively. As before, EmigrParentit is the emigration dummy 

variable, ryi is the individual fixed effect and et are semester fixed effects. 

The results are presented in Table 2.2. In the first 4 columns I present results for 

the average grade, followed by the behavioural grade (columns (5) -(8)) and the number 

of hours missed at school (columns (9)- (12)). I only report the results of regressions 

which include individual level controls and class and semester fixed effects or individual 

and semester fixed effects. 
16The relationship between parental education and the number of hours missed at school is less clear 

cut. The relationship between father's education and attendance is not significant. Children of more 
educated mothers seem to miss more hours of school; the effect is only significant at 10% level and is 
not of a large scale. 
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For the average grade, all regression specifications produce similar output with a 

negative coefficient on the emigration experience, positive on education dummies and 

a positive interaction term between the two variables. 

Using the outcomes from column (4), I conclude that, compared to non -PWA chil- 

dren whose parents have an equivalent education level, the average grade of PWA 

pupils whose parents have lower than secondary education is .008 higher on average. 

This is an impact equivalent with only .24% of the grade's standard deviation and it 

is statistically insignificant. The finding is important as these students dominate the 

overall group of pupils with working parents abroad. Other PWA children gain relative 

to their non -migrant peers whose parents have the same qualifications. In particular, 

PWA pupils whose parents have secondary education have on average .108 better grade 

than their non -PWA peers whose fathers have an equivalent education level. 

It is difficult to draw any conclusions about the differential impact of migration on 

behaviour and school attendance, depending on the migrant parent's education level, 

because majority of the regression coefficients are insignificant. There is, however, some 

weak evidence to suggest that children of PWA parents who are high school graduates 

may miss less schooling hours on average following the parent's departure. The effect 

is not very large and only marginally statistically significant. 

The differential impact of parental emigration on school performance, depending 

on parents' educational attainment, may be related to potentially different success in 

employment abroad and distinctive perception of importance of education for children's 

future well -being; 

Firstly, the positive income effect of emigration may differ, depending on the ed- 

ucation level of migrant parents. Better educated migrant parents may be employed 

in better paying jobs relative to parents with a lower educational attainment, if jobs 

require specific qualifications or knowledge of the language of the destination country. 

However, many temporary migrants are likely to be underemployed. 

Further, better educated migrants assimilate quicker (Card, 2005; Amuedo -Dorantes 

and de la Rica, 2007), which may improve their foreign experience due to their exposure 

to different cultures, more diverse network of contacts and better access to the labour 

market. 

If better educated parents earn higher wages abroad, they are more likely to remit 

more in absolute terms and more money can be invested in a child's well- being, including 

education. 

It is impossible to evaluate these statements using this data set, as it does not include 

any income information. However, data from Eurostat regarding mean earnings in 

various EU countries and findings of Joríczy and Rokita -Poskart (2013) on remittances 

to Opolskie provide some support for the scenario outlined above. 
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Looking at Table 2.3, one may conclude that irrespective of the education level, 

by seeking employment abroad, Poles have a chance to increase their income three- to 

fourfold. Moreover, the higher their education level, the greater the gain to be made 

(in absolute terms). 

One may argue, however, that emigrants are unlikely to be employed in their own 

professions, especially if they are staying abroad temporarily. For instance, Barrett 
and McCarthy (2007) find that immigrants from the new EU Member States earn on 

average 31% less than the natives in Ireland. Nonetheless, even taking into account a 

large wage disadvantage, there are still significant financial gains to be made and they 

are likely to increase in absolute terms with the educational attainment of the migrant 
parent. 

However, the results in this chapter suggest that the gains are not only absolute, but 

also relative to peers of a similar background. From Table 2.3 it is clear that a migrant 

parent is likely to earn more than a parent with the same education level staying 

in Poland, even if he works below his qualifications and faces a wage disadvantage. 

The gain is smaller, however, for lower levels of education. Thus, there may be a 

threshold at which the income gain is sufficiently big to exert positive impact on a 

pupil's performance at school. 

Even if the income gains are not significant enough to result in differential impacts 

by parental education levels, there may be other factors crucial for the size of the 

overall effect. For instance, parents' priorities with regards to their children may differ, 

depending on their education level (Guryan et al., 2008). In particular, parents with 

higher educational attainment may see their children's education as very important and 

spend a higher proportion of income on schooling or take other steps to ensure their 

children perform well at school - work with them at home, etc. 

Once again, it is difficult to establish whether this indeed is the case here. However, 

looking at Table 2.4, it is clear that, with exception of families where parents have 

tertiary education, in migrant- sending households, a lower proportion of parents staying 

in Poland are employed. One of the reasons for such a situation may be that parents 

consciously choose to remain at home to compensate for the absence of a family member 

and ensure well -being of their children. 

Given that the income abroad may be significantly more than double what one earns 

in Poland, it may suffice to improve the household finances, despite one parent leaving a 

job. The parents' presence at home may increase the benefits of migration, if it results 

in a significant increase in quality time with children. This may be particularly the 

case when parents are better educated and invest their time with children in activities 

which foster better school performance (Guryan et al., 2008; Carneiro et al., 2013). 

Further, if better educated migrant parents assimilate better in the destination 

countries and enjoy their experience, they may also transfer some of the gained cultural 

capital onto their children, which may be beneficial to school performance. 

Therefore, on balance, gains to be made from parental emigration may increase 
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Table 2.3: Mean annual earnings in construction, industry and services in 2010 by 
education level ( ) 

overall 
total male female 

European Union (15 countries) 35268 39440 30459 
Germany 38735 43377 32870 

Netherlands 41149 45664 36358 
Poland 10233 11089 9287 

United Kingdom 34817 41119 28386 
Pre -primary and primary education 

European Union (15 countries) 22152 24040 19206 
Netherlands 28418 31426 24556 

Poland 6977 7894 5750 
United Kingdom 21460 23115 17775 
Lower secondary education 

European Union (15 countries) 25056 27396 22094 
Germany 22577 24410 20812 

Netherlands 29819 32880 26150 
Poland 6132 6271 5550 

United Kingdom 26558 30846 22351 
Upper secondary education 

European Union (15 countries) 33315 36935 28939 
Germany 37308 40858 32591 

the Netherlands 37209 41122 33327 
Poland 8292 9008 7298 

United Kingdom 29322 34274 24037 
First stage of tertiary education 

European Union (15 countries) 47980 56711 39338 
Germany 62873 71953 50344 

the Netherlands 56356 63433 49116 
Poland 14823 18466 12733 

United Kingdom 42183 50295 34187 

Second stage of tertiary education 
European Union (15 countries) 37395 43119 31874 

the Netherlands 51985 61002 42419 
Poland 13055 15319 10573 

United Kingdom 37861 45959 29805 

Source: Eurostat 

with parental educational attainment thanks to greater income potential and different 

investments made in children. Moreover, children may benefit relative to their class- 

mates whose parents have the same educational attainment, as the migrant parent 

is still likely to earn more and the other parent may be able to invest more time in 

interactions with children, e.g. by leaving employment. 
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If the hypothesis of the gains increasing in education, relative to children from 

similar backgrounds, was true, one may argue that an even bigger effect should be 

found for children whose migrant parents have tertiary education. It is difficult to 
put forward a reliable argument in this case as the number of migrant parents with 

tertiary education is very low and hence precise estimation of the impact is impossible. 

However, it is important to note that, among families where parents have tertiary 
education level, the employment levels for either parent are very high and comparable, 

irrespective of the migration experience in the family. This implies that, even if the 
family experiences migration, usually both parents remain employed; hence, it may be 

difficult for the parent remaining with children in the home country to compensate for 

the separation. Then the positive effect of increased household income may be offset 

by the impact parental departure may exert on the family. 

2.5.3 Lagged impacts 

The baseline analysis leaves an array of questions unanswered. I observe a multitude 

of patterns in the sample. A big proportion of respondents indicated that their parents 

have been away a few times for short periods of time, rather than leaving the country 

for a long -term employment abroad. 

This observation prompts a question about the effect of parental returns and sub- 

sequent departures on a child's performance. It is also difficult to predict the impact 

of the circular movements; even though they ensure frequent contact with the parent 

and hence a stronger bond, they also introduce a source of further instability into the 

household. 

Moreover, the realisation of the emigration effects may be delayed and the full scale 

of the impact may be uncovered only after a certain amount of time has elapsed since 

departure; particularly when the separation from a migrant parent is prolonged. 

Hence, it is reasonable to suspect a degree of dynamics in the emigration impacts on 

school performance of a child. I include 4 lags of the emigration status into the regres- 

sion to see if the relationship between the average grade, behavioural grade and school 

attendance and parental migration changes. Otherwise the specification is defined as 

before. The results are presented in Table 2.5. 

The estimates of the average grade regressions without individual fixed effects 

(columns (1) -(2), Table 2.5) are mostly insignificant and sensitive to inclusion of con- 

trols. 
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The fixed effect results are clearer with the coefficients on current emigration dummy 

and its first lag positive, though statistically insignificant. In fact they are comparable 

with the results obtained in the fixed effects regression without lags, which reiterates the 

idea of no negative immediate impact of parental emigration on children's grades. From 

lag 2 onwards, however, the coefficients are relatively large, negative and statistically 

significant, ranging from 14 to 24% of the grade's standard deviation which suggests 

that the full effect of parental departure realises after about a year. 

The lagged effect is more detrimental than the instantaneous impact, and persis- 

tent. One should be cautious when interpreting the size of these results as the majority 

of emigration observed in the sample is temporary and characterised by returns and 

subsequent departures. Less than a quarter of migrant parents have been away per- 

manently. An average migrant parent spends 2 out of 6 semesters abroad and 40% of 

migrant fathers return and subsequently depart. 

I consider various scenarios to shed light on the impact, given the migration pat- 

terns. My calculations are presented in Table 2.6. In Panel A I look at cases when a 

parent has been abroad for 2 consecutive semesters. The impact is only positive if the 

parent is abroad now. Importantly, the effect upon return becomes negative, but dies 

off with time. 

In Panel B I present the expected effects if a parent has been abroad for 3 consecutive 

semesters and find that there are gains to be made upon return, but the negative effect 

sets in after a year since return and is large. Again, it dies off gradually. 

However, almost a third of migrant parents engage in circular migration. This case 

is considered in Panel C, where I assume that a parent is away for one period, back the 

next semester and away again throughout the three years. Then the negative effect is 

much smaller than in the previous two cases. 

The coefficients in the analysis of behavioural grade (columns (4) -(6) of Table 2.5) 

reflect the patterns seen for the average grades. This may be due to the correlation 

of 0.69 between the behavioural and average grade in the sample. The coefficients in 

regressions without individual fixed effects are mostly statistically insignificant, large 

and negative. Most of the fixed effects coefficients are also insignificant. Nonetheless, 

it is clear that they become negative only from lag 3 onwards, i.e. the adverse impact, 

if any, is channelled with an even longer delay than in case of the average grade. The 

only statistically significant coefficient is on the first lag of emigration and it is positive. 

The negative effect emerging after a while may be explained by various factors. 

For instance, detachment from a parent may be easier accepted by a child, when it is 

temporary and recent. Children may realise the difficulty of being apart only ex -post 

and when the parent has been abroad for long enough. The full effect of additional 

income flows may also be realised with a delay if migrant parents need time to settle 

in the destination country before sending remittances. 

Children may also wish to join their migrant parent abroad; such a desire is likely 

to influence attitudes towards schooling and educational attainment, depending on the 
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perception of returns to education abroad relative to the home country. 

For short -term, one -off, migration episodes the observed outcome might be ex- 

plained by the expected fall in income upon parental return. In cases of prolonged 

emigration it might be that either the remittances fall with time, as the migrant parent 

establishes himself abroad and develops a more comfortable lifestyle, or no change in 

remittances takes place but the effect of separation is experienced to a greater extent. 

These interconnections are further complicated if one considers a possibility that chil- 

dren's future plans change, conditional on parental experiences; children of emigrant 

parents may want to emigrate too (see Kandel and Kao, 2001) and lose motivation to 

excel at school as their perception of returns to education changes. 

Both scenarios are reasonable. Unfortunately, I do not have means of testing the 

hypotheses with the data. 

The results for school attendance (columns (7) -(9)) provide a different story. As 

in the analysis of instantaneous impacts, the majority of the regression coefficients are 

statistically insignificant. In the OLS regressions only the coefficient on the fourth lag 

of emigration is significant and positive. In the fixed effects regressions the coefficient 

on the first lag of the emigration status is significant and also positive. According to 

these estimates, a PWA child seems to initially miss more school following parents' 

emigration, but the behaviour is reversed and the situation worsens again roughly two 

years after departure. 

This seems counter -intuitive, but taking into account that majority of emigration 

in the sample is short term and repetitive, it may be that after 3 semesters the migrant 

parent is back and can ensure school attendance of the child and then leaves again. 

Note that the number of hours missed by a student due to emigration is not striking, 

perhaps because most PWA children stay with the other parent, who supervises them. 

The supervision may not be, however, as diligent as when both parents were home. 

Given the statistical insignificance of most coefficients on behaviour and attendance 

and a very limited scope for testing any explanations of the results, drawing firm 

conclusions is impossible. The results are merely suggestive. The imprecision of the 

estimates may be caused by a small number of observations in the sample. The addition 

of 4 lags may be too demanding for the data set I am utilising. 

2.5.4 Inference on test scores 

An important question to be asked is to what extent an experience of parental emigra- 

tion during adolescence determines future prospects. Are the grades obtained at this 

stage crucial for a child's further education? 

They might be pivotal. At the end of gimnazjum students apply to new schools 

which differ in level of difficulty and determine pupils' opportunity to apply to a uni- 

versity or college. During the recruitment process, 90% of a credit given to an applicant 
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is based on his grades and results of national tests.17 

Hence, the question is how the impact observed in grades translates to the test 
performance. I am in possession of data on respondents' performance in the national 
tests for under 13% of students. Given the cross -sectional nature of the data, a fixed 

effects regression with the scores as a dependent variable is impossible. I can draw 

inferences about a potential impact of parental emigration on these results from the 
regressions presented so far. 

Students sit five competence tests18 to independently evaluate their knowledge 

gained in the preceding three years and allow progression to the next stage of education. 
I rerun the fixed effects regressions of the average grade on the emigration status in the 
family, using only the subsample of students, for whom I possess information about the 
exam performance. I then run regressions of the test results on the average grade and 
use the coefficients to make inferences from the fixed effects regressions about potential 
impacts on the respondent's performance in the national exams.19 

The instantaneous impacts are negligible, ranging from .497 to .940 of a test score, 

where the maximum test score is 100. Looking at the lagged regressions, the impacts 

from the scenarios presented above translate into between -5.190 to -2.749 points when 

a parent stayed abroad once and only for one semester, and between -7.248 and -3.839 

points in case of prolonged emigration. The latter impact is relatively high, given that 
the average test scores vary between 44.74 and 62.19, depending on the subject. 

2.6 Does sibling emigration play a different role? 

Sibling influence on educational performance of children has not been extensively in- 

vestigated. The majority of lessons related to the role of siblings come from litera- 

ture analysing interegenerational transmissions and correlations (Bingley and Capellari, 

2012; Black and Devereux, 2011) and find correlation in labour market and education 

outcomes of siblings. In migration literature Kuhn (2006) finds that emigration of 

brothers had a positive effect on schooling of children in rural Bangladesh, whereas 

sisters' emigration did not affect children's attainment. He argues that the result may 

be driven by differential income capacity, and hence remittances, of migrating siblings. 

He does not, however, correct for selection biases and endogeneity in his work. 

Income aside, siblings also play a crucial role in one's decision making. They often 

act as role models and can motivate or discourage younger children from studying, 

influencing human capital accumulation of the left behind children. Biavaschi et al. 

(forthcoming) argue that siblings, who stay at home during parental migration, play 

a particularly important role when the family experiences migration. They show that 

17A simplified version of the process is following: schools award marks for national test scores (max- 
imum 50 marks), grades obtained in the final year of gimnazjum (maximum 40 points) and extra- 
curricular achievements, e.g. competitions, charity work (10 points). Students are then accepted to a 

school on the basis of their classification among all the applicants until all places have been filled. 

18Polish language and literature, math, sciences, history and foreign language 
19Details can be found in Appendix 2.C. 
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sibling influence on schooling performance is stronger among left- behind children, most 
likely due to changes in family roles following migration. 

To investigate whether sibling's own emigration experience may influence school 
performance of pupils, I add a sibling emigration dummy as a right hand side variable 
into the equation. 

The equation then becomes: 

average gradeit = a + ßEmigrSiblingit + OEmigrParentit + yi + et + Eit (2.3) 

where EmigrSiblingit is a dummy variable equal to 1 if at least one sibling of pupil i 

was abroad in semester t, EmigrParentit is defined as before, ryi are individual fixed 

effects, Ot semester fixed effects and Eit an error term. 
Following on, I also add 4 lags of sibling emigration to see if there is a scope for a 

delayed effect. 

I possess information on whether one's sibling has engaged in migratory experience 

prior to the observed period, although without much further detail. This division is 

important as those who have been migrating prior to September 2009 must be at least 

6 years older than respondents and their relationship may differ, relative to one with 

only slightly older siblings. For that reason I separately run two sets of regressions with 

different groups of interest: siblings who emigrated recently and before September 2009 

and siblings who have only engaged in emigration post- September 2009. All results are 

presented in Tablé 2.1. 

As can be seen in Table 2.1, impact of siblings who migrated recently is strong 

and significant, but only when I allow for delayed effects (columns (4) -(6)). The OLS 

results for this group indicate a negative instantaneous and no delayed impact of em- 

igration, once again most likely capturing not only the effects of emigration, but also 

the socio- economic family background. Results of regressions with individual fixed ef- 

fects, however, reveal existence of a large, positive and statistically significant impact 

in lagged regressions; sibling migration immediately increases educational attainment 

by .202 - an equivalent of almost 24% of standard deviation of an average grade. If a 

sibling left for abroad 3 years ago and hasn't returned, the impact reaches 76.9% of 

standard deviation of an average grade. The effect of a one off, one semester departure 

dies off after a year. However, I find no impacts of emigration of those siblings who 

have first left before 2009. 

The rationale for the positive and large impact of sibling emigration, that is persis- 

tent and accumulates over time, could be that many migrant siblings remit, positively 

influencing the household budgets (although Kuhn (2006) argues that these remittances 

are much lower than the ones sent by migrant parents). At the same time their absence 

leaves parental time inputs into family life unaltered. Moreover, it may be that sib- 

lings play a crucial role in encouraging educational success, especially if their migratory 

experience indicates high returns to education (Chand and Clemens, 2008). 
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This may be the case since young people's migratory experience and employment op- 
portunities often differ substantially from those awaiting their parents - they often know 
the language of the destination country, are more entrepreneurial, flexible and mobile 
(Nowicka, 2002). 

More puzzling may be the fact that this impact is driven by siblings who only 
embarked onto migration post- September 2009. I expect them to be closer in age to 
the respondents than siblings with prior migratory experience. They may, therefore, 
still have a very strong bond with the household, remit and visit often, maintaining 
close relationships with younger siblings and influencing their decisions. Assuming that 
they were of age at point of emigration, siblings who left the country prior to 2009 must 
be at least 6 years older than respondents. In this case the age gap may change the 
relationship between siblings into a more parental one. Additionally, these siblings are 
likely to already have their own families and hence neither remit nor come back to their 
parents' home as often. Therefore, the impact may diminish. 

Unfortunately, I cannot test these hypotheses at this stage. 

2.7 Conclusions 

This chapter explores impacts of parental and sibling emigration on children's outcomes, 
with particular focus on educational attainment of 16 -year -olds. I utilise a unique data 
set with student -level information about teenagers in a high migration region of Poland 
and estimate the results using regressions with individual and semester fixed effects, 

to minimise the problems inherent in estimation of migration impacts, such as the 
endogeneity of migration decision or reverse causality in the relationship. 

I find that parental emigration has a small and positive immediate impact on ed- 

ucational attainment of children. The positive effect, although counter- intuitive, may 
be thanks to the short -term, circular nature of parental migration in the sample; it is 

likely to lower any potential burden on PINTA children and to more effectively channel 

positive aspects of international experiences, such as increased income, exposure to 
other cultures and possibly changed perception of returns to education. 

However, not everyone benefits. The greatest gains are made by children whose 

migrant parents are at least high school graduates. More importantly, PWA children 

whose parents have lower than secondary education, who constitute about 67% of the 

overall group, do not improve their performance as a result of their parents' emigra- 

tion, relative to their peers of similar socio- economic background. This may be due to 

different allocation of household resources and parental involvement in child's educes 

Lion; depending on the parents' own education level. Sufficiently educated parents may 

reap greater benefits of migration, including higher income and cultural gains, which 

they can pass onto their c 'ldren. They may also value their children's education more 

highly and ensure that their children perform well at school despite their departure for 

abroad. 
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A finding of positive migration impact on children contradicts a number of out- 
comes from other case studies. Perhaps the reason behind it is the difference between 
the economic, cultural and social situation in Poland and in other source countries. In 
the Polish case, parental emigration is less likely to force children to abandon schooling 

altogether in order to engage in paid employment. Rather, the impact is more subtle 
and limited to an increase in household responsibilities. Moreover, given that emigra- 

tion is legal and travel to Poland relatively short and affordable, the respondents in 

my study are in frequent contact with the parent abroad and suffer less from the feel- 

ing of abandonment than, say, children in Mexico whose parents work illegally in the 
USA. Contact is also maintained thanks to wide- spread use of internet communication 

and mobile networks. Additionally, in most cases the emigrant parents leave children 

with a family member, who takes over parental duties. A similar argument was used 

by Chen et al. (2009) in their study of Chinese rural -urban migration; children were 

left with family members and were not burdened with additional workload, whilst the 

household as a whole received an increased income. Biavaschi et al. (forthcoming) also 

argue that adjustments within the family left behind may generate benefits or at least 

reduce hardships. This is not to say that the emotional burden of family detachment 

is negligible. 

My findings are in line with studies of Chen et al. (2009), Antman (2011b) and 

Hanson and Woodruff (2003), all of which demonstrate that parental emigration can 

have none or positive impact on the education of children. However, the magnitude 

of the positive effect observed by me in the study seems less striking in comparison 

with conclusions drawn by Hanson and Woodruff (2003) for Mexico. It is likely to 

occur because of a smaller income effect; the differences between the economic situa- 

tion, standard of living, incomes and purchasing power in Poland and the destination 

countries of Poles are smaller than between Mexico and the destination countries of 

Mexicans. Hence, the potential for increased income due to emigration is also smaller. 

Should the negative impact of family detachment due to emigration be comparable in 

the two cases, the overall positive influence of emigration will naturally be smaller in 

the Polish case. The difference stems from a changed balance between the effects at 

play relative to earlier studies. 

After taking into account the delay in average grade's response to migratory move- 

ments, I see that emigration might exert a negative effect. It seems to be delayed by 

a year for the average grade and its scale depends on the migration patterns observed 

in individual families. I consider different scenarios and present a possible range of 

impacts on the child's average grade which also translate to a poorer performance in 

the national tests. The negative relationship observed in the regression suggests that 

the income effect is outweighed by the negative influences of migration. The results are 

in line with various publications in the field (McKenzie and Rapoport, 2011; Antman, 

2011a; Cortes, forthcoming; Kandel and Kao, 2001). However, the justification for such 

outcomes differs due to divergence in migration contexts. It is unlikely that respondents 
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in my study perform worse at school due to greater responsibilities, which is usually the 

argument proposed in literature. In most cases they stay with the other parent during 

emigration and hence do not need to take on adult responsibilities in the household. I 

do not observe school dropouts either. 

I also find a strong, positive impact of sibling emigration on average grades of 

16- year -olds. This may be because of their potential influence on children's decision 

making, a positive change in perceived returns to education due to the migratory ex- 

perience and increase in the household's income. Sibling migration is likely to foster 

openness and provide an international outlook on opportunities for young people, which 

may facilitate human capital accumulation. Unfortunately, due to data limitations, I 

am unable to test these suggestions. 

Despite its various caveats, this analysis sheds new light on the role migration 

plays in human capital accumulation. It seems that migratory experiences, which are 

temporary, repeated and rather short -term in nature, and during which a sibling or only 

one parent engages in employment abroad, may, under certain circumstances, benefit 

some children staying in the home country. The story is very complicated, however, 

and depends heavily on family circumstances, as well as the type of migration a family 

member engages in. 

Therefore, my work also highlights the importance of heterogeneity analysis in this 

context and of use of an array of approaches to create a comprehensive view of the 

analysed situation. Even if partial, this analysis is one of the first few to acknowledge 

the different nature of European migration from the labour flows studied to date and to 

investigate various elements of the complicated temporary migration patterns observed 

in Europe. 

Given that such migratory movements are increasingly common among the new EU 

member states, these findings may be informative of the situation in Europe. 
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Appendix 

2.A PWA pupils in the schools 

Table 2.A.1: Changes in class composition over the observed period 

total number of registered students: 
number of surveyed students: 
dropped out: 
failed a year 
transferred to another school 
went abroad 
died 
do not know why 

229 
229 

1 

1 

1 

67 do not know why 

joined the school 

3423 
2822 
109 

transferred from another school 3 

came from abroad 0 

106 

Transferred to another class in the same school: 10 

Source: MECP2012 

Table 2.A.2: Departures and arrivals of children born in 1996 from abroad into Opolskie 

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 total 
Emigration 16 14 17 7 24 25 28 13 14 25 183 

Immigration 4 4 3 5 2 10 3 7 2 4 4 

Data come from the Central Statistical Office of Poland. 
The flows are approximated on the basis of family deregistration from an address in Poland. 

Table 2.A.3: Migration situation of pupils by birth year 

Went to school early 
born in 
number of pupils 
migration in general 
parental migration 
sibling migration 
Summary for the group o 

no of pupils 
parent abroad 
sibling abroad 
emigration in general 

Started school on time Failed at least one year 
1997 1996 1995 1994 1993 no info total 

15 2413 81 12 1 300 2822 

3 692 39 7 0 69 809 

1 285 14 2 0 25 327 

2 129 7 0 0 9 147 

older students: 

Source: MECP2012 

94 
16 17.02 % 

7 7.45 % 

45 47.87 % 

2.B Empirical framework - further checks 
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2.B.1 Local economy of Opolskie in years 2009 -2012 

Table 2.B.3: Economic indicators for Opolskie in period 2009 -2012 

Economic indicator Unemployment rate ( %) Average wages (PLN) 
Year 2009 2010 2011 2012 2009 2010 2011 2012 

Opolskie province 12.9 13.6 13.3 14.4 2987.87 3137.29 3249.58 3358.42 

By county 
brzeski 18.7 20.5 20.3 21.0 2687.60 2795.69 2962.78 3067.56 
glubczycki 16.3 17.9 18.0 19.8 2750.66 2878.02 3031.11 3111.54 
kedzierzynsko-kozielski 12.5 13.1 12.9 14.5 3363.79 3518.97 3753.82 3793.84 
kluczborski 15.1 15.5 15.2 15.2 2730.08 2848.38 2994.99 3200.22 
krapkowicki 11.6 10.9 10.1 10.9 3602.56 3798.54 3597.89 3720.00 

namyslowski 17.8 18.6 18.1 19.2 2671.86 2833.22 2974.33 3152.42 

nyski 18.5 19.4 19.0 21.4 2612.02 2733.31 2846.85 3012.34 

oleski 8.6 8.9 10.2 10.6 2622.70 2731.82 2868.91 3013.57 
opolski 12.1 13.1 12.2 13.5 2681.01 2872.04 2785.98 2948.63 

prudnicki 16.8 18.6 18.6 19.5 2594.65 2730.02 2958.74 3052.97 
strzelecki 11.8 11.7 10.2 11.3 2839.95 2929.69 3079.75 3221.15 

city of Opole 5.9 6.4 6.2 7.1 3352.46 3541.80 3714.16 3771.22 

Source: Central Statistical Office of Poland, database can be accessed on 

http : / /stat.gov.pl /bdlen /app /strona.html? p_name = indeks 

2.B.2 Regressions using national exam scores instead of average grades 

The analysis in this chapter relies mostly on the average grade as a dependent variable. 

The average grade, however, is awarded internally and may not objectively reflect 

pupils' skills. To check whether the average grade is a satisfactory measure of school 

performance, I rerun the baseline regressions using the national exam results of almost 

13% of respondents. 

I have information about pupils' results in exams in the following subject areas: 

literature, history, math, science and foreign language. The average grade used in the 

analysis is an average over all courses taken by a pupil, which include the examined 

subject areas. Therefore, to make the two measures comparable in terms of the knowl- 

edge and skills they are assessing, I create a new variable, which is an average test score 

for an individual, based on all the exam results. It is aimed to capture a pupil's overall 

performance in all 5 exams. 

The results are presented in Table 2.B.4. Although statistically insignificant (due 

to sample size), the results suggest existence of a positive relationship between parental 

emigration and a pupil's performance in the national test. 
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Table 2.B.4: Impact of parental emigration on test scores 

Panel A: Average test score statistics 
mean st.dev. min max n 

average test score 53.853 16.998 20.4 96.2 334 
Panel B: Regression results 

(1) (2) 

emigrationit 6.720 ** 5.052 
(2.796) (3.390) 

Individual controls no yes 
N 334 268 

R- squared .014 .165 

Source: MECP2012 
The regressions in this table are based on observations for 
a subsample of respondents for whom exam results data 
are available. 
The dependent variable is the average exam result (an 
average of all exams pupils took). The main explanatory 
variable is emigrationit 
Robust standard errors in parentheses. 
Statistical significance: * ** 10 %, ** 5 %, *1% 

2.B.3 Lagged Dependent Variable specification 

In this section I explore in more detail an alternative specification to the ones presented 

in Section 2.4. 

As mentioned, the fixed effects specifications isolate any time -invariant changes spe- 

cific to a student which influence the school outcomes of a pupil and may be correlated 

with migration decision of the parent. One may argue, however, that some of the 

important omitted variables vary over time. In particular, past school performance is 

likely to explain a large proportion of the current performance and may be correlated 

with the migration decisions of parents. 

A specification including a lag of the dependent variable as an explanatory variable 

may shed some light on the issue of which changes in particular drive the results. By 

including the lagged dependent variable into the regression I am hoping to capture any 

remaining unobserved characteristics (not captured by individual and semester fixed 

effects) which may be influencing current school performance. Then the decision of 

parents to emigrate needs to be exogenous only to changes in the school performance 

and not its overall level. I will only focus on the average grade and the baseline 

regressions for the purpose of this exercise. 

I run the following regressions: 

Yt = a + ßEmigrParentit + AYi(t-1) +'yXict + et + Eit (2.4) 

Yt = a + ßEmigrParentit + ßlEmigrParenti(t-1) + ß2EmigrParenti(t-2) (2.5) 
+ ß3EmigrParenti(t_3) + ß4EmigrParenti(t_4) + aY(t_1) +'yXict + et + Eit 
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where Yt is the average grade of individual i at the end of given semester t, Yi(t_1) 

is its first lag, EmigrParentit is a dummy variable equal to 1 if pupil i's parent was 

abroad at time t, and is the main variable of interest. Xit is a set of individual level 

controls, et semester fixed effects. Standard errors are clustered at individual level. 

In Table 2.B.5 I present the results of the regression outlined above. I also restate 

the results of the regressions with individual fixed effects presented in Tables 2.1 and 

2.5 as I will be referring to them in my discussion. 

Table 2.B.5: Individual FE vs. LDV Specification 

Dependent variable Average grade 
FE FE LDV LDV LDV FE FE LDV LDV LDV 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

EmigrParent¿t .045* .034 -.006 -.013 -.021 .057 .018 -.003 .013 -.008 

(.024) (.024) (.012) (.012) (.013) (.042) (.032) (.029) (.030) (.029) 

EmigrParentt(t_l) .057 .007 .064* .009 -.002 
(.059) (.047) (.038) (.037) (.037) 

EmigrParentt(t_2) -.121* -.061 -.023 -.006 -.010 
(.062) (.045) (.045) (.043) (.041) 

EmigrParentz(t_3) -.204 * ** -.087* -.050 -.025 -025 

(.061) (.044) (.036) (.037) (.038) 

EmigrParentt(t_4) -.079 -.023 .015 .001 .030 

(.050) (.034) (.033) (.037) (.039) 

Y .920* .918* .894 * ** .908 * ** .910 * ** .896 * ** 

(.004) (.005) (.006) (.006) (.007) (.008) 

Controls 
Individual no no no yes yes no no no yes yes 

Semester FE no yes no yes yes no yes no yes yes 

Class FE no no no no yes no no no no yes 

N 2657 2657 2475 1851 1851 2629 2629 2435 1820 1820 

Source: MECP2012 
The dependent variable is the individual average grade at time t. 
The main explanatory variable is the dummy variable for having a parent abroad at time t. 

Other individual controls include gender, number of siblings, mother and father's age and education. 

Standard errors are clustered at the class level and reported in parentheses. 

FE stands for individual fixed effects, LDV stands for the lagged dependent variable specification 

Statistical significance levels * ** - 1 %, ** - 5 %, * - 10% 

As can be seen in Table 2.B.5, for contemporaneous regressions, the fixed effects 

results indicate a positive although almost insignificant impact, whereas the outcomes 

in LDV regressions point towards a negative (but insignificant) relationship between 

having a parent abroad and the average grade. 

Differences in estimation coefficients emerge also in the regressions with lags of 

migration dummy. As discussed before, the fixed effects approach suggests that the 

contemporaneous and first lag impact is positive but becomes negative from the year 

after parental departure onwards. The delayed negative effect can be substantial and 

outweighs the immediate positive influence. The situation is less clear -cut in LDV 

regressions because the coefficients on variables of interest are small and insignificant. 

It is difficult to establish which approach is best suited in this case as it depends 

on the belief about the behaviour of the omitted variables, i.e. whether they are time - 

invariant or not. The lagged dependent variable and individual fixed effects models 
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are not nested and the distinction may play a role here. Angrist and Pischke (2009) 

point out, however, that LDV and FE models have a bracketing property which may 

be informative of the true relationship being analysed. If LDV is the correct approach 
but fixed effects are used, then the estimates of the positive effect will tend to be too 
big. If the reverse is true, then the estimates of the positive effect will be too small. 

The FE estimates for the contemporaneous impact presented in Table 2.B.5 are 

larger than the LDV estimates and could provide an upper bound on the effect if 

the lagged dependent variable approach was more appropriate. In this case, the LDV 

estimates indicate either the correct impact or its lower bound. Since the LDV estimates 
are negative, very small and insignificant, the bounding exercise seems to rule out large 

negative effects in this case. 

In case of the analysis of any delayed effects of migration, following the same logic 

as before, one may conclude that the bounding exercise rules out existence of large 

positive effects in a long run. 

2.0 Test scores inferences 

Table 2.C.1: Regressions of the average grade for the sub -sample of students with test 
scores 

(1) (2) 
EmigrParentit .061 .268 * ** 

(.048) (.053) 
EmigrParenti(t_l) - .301 ** 

(.125) 
EmigrParenti(t_2) -.137 

(.158) 
EmigrParenti(t_3) -.218 ** 

(.105) 
EmigrParenti(t_4) -.076 

(.128) 
Individual controls no no 

Individual FE yes yes 
Semester FE yes no 

N 328 316 

Source: MECP2012 
The dependent variable is the average grade is semester 
t. 
The main explanatory variables are the dummy equal 
to 1 if parent abroad at time t and its 4 lags. 

Clustered standard errors are reported in parentheses. 
Statistical significance: * ** 1% ** 5% * 10% 
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Table 2.C.2: Regressions of the test scores on the average grade of respondent 

The dependent variable here is a score in the national test taken in April 2012 
(1) (2) (3) (4) 

literature score math score history score science score 
average grade 10.258 * ** 14.913 * ** 9.865 * ** 7.896 * ** 

(.571) (.745) (.559) (.559) 
N 349 349 349 349 

Source: MECP2012 
Robust standard errors in parentheses. 
Statistical significance: * ** 1 %, ** 5 %, * 10% 

Table 2.C.3: Inferred fixed effects impacts of emigration on the test scores 

(1) 
literature score 

(2) 
literature score 

(3) 
math score 

(4) 
math score 

(5) 
history score 

(6) 
history score 

(7) 
science score 

(8) 
science score 

EmigrParentit 0.646 2.749 * ** 0.940 3.804 * ** 0.621 2.644 * ** 0.497 2.116 * ** 

EmigrParenti(t_1) 3.088 ** 4.489 ** 2.969 ** 2.377 ** 

EmigrParenti(t_2) -1.405 -2.043 -1.352 -1.082 

EmigrParenti(i -3) -2.236 ** -3.251 ** -2.151 ** -1.721 

EmigrParentiit_4) -.780 -1.133 -.750 -.600 

Source: MECP2012 
Robust standard errors in parentheses. 
Statistical significance: * ** 1 %, ** 5 %, * 10% 
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Chapter 3 

Educational spillovers and parental migration 

3.1 Introduction 

In 2006 the flow of temporary immigrants to the OECD countries reached 2.5 million 
and was three times higher than the flow of permanent immigrants.' The Polish Min- 
istry of Education reports that 20% of Polish educational institutions surveyed in 2010 

had pupils for whom one or both parents have emigrated.2 This raises concerns about 
the immediate impact parental emigration has on pupils as well as on their classroom 
peers. In Chapter 2 I consider the former. Here, using data for Poland, I analyse 
whether children whose parents work abroad (henceforth PWA children) influence the 
school performance of their classmates.3 The question is very relevant and potentially 
important given the scale of temporary migration, the role temporary migrants play in 

the labour markets and the fact that many of them have left their families behind. 
Large scale parental emigration raises questions about children's immediate welfare 

as well as long term socio- economic implications, although it is theoretically ambiguous 

whether the impacts of parental employment abroad are negative or not.4 

These considerations are crucial because early life human capital acquisition de- 

pends on nature as well as nurture and is vital for outcomes of adult individuals.5 

Parental decisions to emigrate may impact the educational attainment of a child, 

as emigration leads to family separation, less quality time with the migrant parent 

and possibly greater household responsibilities for children.6 At the same time, it 

usually results in an increase of household income, which can be directly and indirectly 

invested in a child's education. In some cases parental emigration may also change the 

perception of returns to education. 

Note that the estimate is based on statistics for 20 countries and relies predominantly on the 
count of permits issued and hence does not adequately capture the migration within the EU Member 
States where the labour movement is unrestricted. Therefore, this is likely an underestimate of the 
phenomenon. Moreover, it is estimated that between 20 and 50% of migrants return home within 
the first five years of arrival in the destination country. Family reunions are among the reasons for 
return (OECD, 2008). In 2011 almost 10% of the Polish households had at least one member residing 
temporarily abroad (The Central Statistical Office of Poland, 2013a). 

2See Tynelski (2010). 
3Children whose parents left for employment abroad have been called in the literature the left behind 

children. I refrain from using this phrase in this study as I do not perceive children of temporary 
migrants, who stay with the other parent in the home country and see the migrant parent on the 
regular basis as left behind. 

4See Chen et al. (2009); Dustmann and Glitz (2011); Amuedo-Dorantes et al. (2008). 

5See Apps et al. (2012); Aizer and Cunha (2012); Behrman et al. (2006); Feinstein (2003); Barro 
(2001). 

Note, however, that the effect of separation in this case is most likely limited due to the nature of 
migration in the sample. 
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Human capital is also shaped by one's surroundings, particularly educational envi- 
ronment. Thus, even if a child does not experience parental emigration personally, it 
may be impacted by emigration of a classmate's parents. 

The presence of PWA children in the class may have an effect on the performance of 
their peers; if parental emigration affects a child's behaviour or performance at school, 
it will also influence the learning environment of other children in the class and their 
performance.? Suppose the parental emigration improves a PWA child's performance 
and positively changes its attitude towards education as the income gain dominates any 
potential negative effects of family separation. The child may then directly motivate 
peers by providing good example. The better performance will also increase the average 
academic quality of the class. The presence of PWA children in a class may also change 
the teachers' or schools' approach, which will affect all pupils. 

Such a spillover effect cannot be determined by theory. Its sign and magnitude 
depend both on the impact parental emigration has on their children and on the inter- 
actions between pupils in the class. Therefore, whether PWA children influence their 
classroom peers is an empirical question. 

Migration literature has considered the impacts parental emigration may have on 

children and what the contributing factors are.8 To the best of my knowledge, however, 

no studies have addressed the question of classroom spillover. Lack of adequate data 
combining educational outcomes of children, their class and school allocation with the 
migration history in the family may be one of the reasons why. 

I created and collected a data set for the purpose of this analysis. In particular, I 

obtained detailed information about migration experiences in the families and their 
timing, family background, school allocation, classroom composition and academic 

progress of pupils (See Chapter 1). The information about the timing of migration 

is key for identification which exploits the within -class variation in the proportion of 

PWA pupils over time. 

I introduce class fixed effects into the regression to control for time -invariant un- 

observed characteristics of classes which may be influencing the performance of pupils 

and be related to class composition. 

I then find that pupils benefit from the presence of the PWA peers in the class and 

the effect is non -negligible. A one standard deviation increase in the fraction of PWA 

pupils in the class is associated with about 3% of the standard deviation increase in the 

average grade. The result may seem counterintuitive given the aforementioned concerns 

about the negative effect of parental emigration. However, in Chapter 2, exploring 

the same data, I find that parental emigration experience exerts a positive impact 

on children's average grades. It is plausible that the improved school performance of 

PWA pupils is channelled onto their peers, through their motivation and the interaction 

7The peer effects literature has already established that children are likely to be influenced by their 
school friends (Sacerdote, 2000; Black et al., 2013; Carrell et al., 2008). 

8See Antman (2013) for the literature review. 
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between them. 

One particular group of influencers emerges - PWA pupils, whose parents have 
completed secondary education. Increasing their proportion in the class yields a greater 
increment in the average grade than when the overall proportion of PWA pupils changes. 
It is difficult to establish the exact mechanism behind such an outcome. One may 
think that these PWA children gain more from their parents' experience abroad, as 
better educated parents have the potential for earning higher income abroad and hence 
remitting more. At the same time, they may invest a higher proportion of earned income 
or their own time in their children's schooling. In that case, this particular group of 

children has the potential of sharing the positive influence with their classmates. They 
may also be more effective in influencing the educational outcomes of others by sharing 
information on the value of education. 

The presence of PWA peers in the class is more beneficial for those who themselves 
were exposed to emigration in the family. It may be because of the types of interactions 
within the class; perhaps children who have a parent abroad interact more with like 

children, as they have more in common and, therefore, are more influenced by them. 
The analysis is not without limitations. The approach does not cater for situations 

in which time -varying changes, affecting both the average grade of pupils and the class 

composition, take place. I discuss such potential limitations. 

I consider alternative explanations for the effect and eliminate cases in which schools 

reallocate resources to support PWA pupils or teachers inflate grades in classes with 

a higher concentration of PWA children. It is possible, however, that teachers put 
more effort in teaching classes with PWA pupils to overcompensate for having parents 

abroad. 

Despite its various caveats, this analysis sheds new light on the role migration plays 

in human capital accumulation. It highlights the fact that impacts of migration are 

not limited to the affected families, but may spill over onto those surrounding them. 

This study also reveals heterogeneity within the group of migrants. Not all PWA 

children influence their peers. The impact depends on the socio- economic background 

of the migrant family; only children whose parents are sufficiently educated benefit 

from migration and positively influence their peers. 

The migration in question differs from the migratory movements studied before. 

It is temporary, repeated and rather short -term in nature. Usually only one parent 

engages in employment abroad and remains in frequent contact with the family. Thus 

this analysis is not only the first to look at peer effects in this context, but considers 

new migratory movements, which are increasingly common in Europe. As such its 

findings may be informative for current policy setting. 

The remainder of the chapter is structured as follows. In Section 3.2 I briefly review 

the literature. Section 3.3 discusses the data and Section 3.4 the empirical framework. 

In Section 3.5 I present results and in Section 3.6 consider explanations other than peer 

effect for the findings. I then consider threats to validity of the results and conclude. 
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3.2 Literature 

This study draws on various concepts in economic literature. The idea to look at 
the school performance of teenagers relates to the fact that economists, among other 
researchers, see development of cognitive and non -cognitive skills as crucial for both 
short -term and long -term outcomes of individuals (Apps et al., 2012; Aizer and Cunha, 
2012; Behrman et al., 2006; Feinstein, 2003). Such skills also play an important role 
in economic development (Hanushek and Woessmann, 2009). Therefore, there has 
been increased interest in what happens to children's performance at various stages of 
education. 

There is a consensus that human capital is moulded by nature, as well as nurture 
(Cunha et al., 2010; Cunha and Heckman, 2007); thus, many studies consider the role 
family plays in one's human capital development. What is more relevant to the analysis 
here is the fact that environmental factors also play a role. 

In particular, friends or peers at school may impart a great influence on one's per- 
formance; they can influence one's capacity to acquire new skills by being a component 
of their learning environment and, potentially, directly influencing their behaviour and 
attitudes towards learning. The education economics literature has investigated par- 
ticular schooling settings to establish whether peer effects arise and what are the key 

factors behind them. The research began with the analysis of pure academic effects 

(Sacerdote, 2000; Black et al., 2013; Burke and Sass, 2006; Carrell et al., 2008; Evans 
et al., 1992; Hanushek et al., 2001; Zimmerman, 2003), followed by various studies of 

the white -black 2004; Rothstein, and 
2004; Hoxby, 2000). 

To the best of my knowledge, the peer effects in relation to PWA children have 

not been studied before. As suggested previously, this may be due to the amount and 

type of information required to identify the spillover and isolate it from other possible 

effects. Therefore the results presented in this chapter cannot be directly compared 

with any other research. 

However, some similarities can be sought in the literature on the immigrant peer 

effects and on the influence interruptions to family life have on children and their peers. 

The context of analyses of immigrant peer effects differs substantially from the one 

I am considering as PWA children are native to the area they live in. Therefore, unlike 

immigrants, they do not face linguistic barriers and do not need to assimilate. However, 

the studies rely on similar methodology and analyse how an increase in the proportion 

of foreign -born pupils in the class affects the peers. Findings vary, depending on the 

country of study, age group, type of immigrants and measures of academic performance 

used.9 

9For example, Brunello and Rocco (2013), using PISA data for 19 countries, find that increasing the 
share of immigrant pupils in secondary schools negatively affects the test scores of natives. Ohinata 
and van Ours (2013), on the other hand, argue that, even though the immigrant children affect the 
learning environment in the school, they exert no negative spillover on Dutch students. 
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Since parental migration changes the home environment, which may influence chil- 

dren's behaviour, it can be related to the literature on disruptive or difficult children. 
Also here the peer effects vary, depending on the type of disruption considered.10 

Peers may also have a positive impact on classmates, as found by Bobonis and 
Finan (2009) and Lalive and Cattaneo (2009) in their studies of the spillover effects 

of PROGRESA programme participation in Mexico. The authors highlight the social 
multiplier as one of the channels of the effect. 

I also discover that parental education level may play an additional role. The 
positive influencers in my study are pupils whose parents have completed secondary 
education. I seek explanation for this finding in the fact that migrant parents dif- 

ferently influence their children and that this differentiated effect is then transmitted 
onto friends. The reasoning is linked with concepts of intergenerational transmission of 

human and cultural capital (Black et al., 2005; Black and Devereux, 2011; Holmlund 
et al., 2011). I draw on the idea that children's attitudes towards school and aspira- 
tions are highly correlated with those of their parents (Heckman and Rubinstein, 2001). 

I speculate that better educated parents value education differently and invest more 

in their children's schooling. This then may be further reinforced by their children's 
positive approach to performance at school. 

3.3 Data and descriptive statistics 

3.3.1 Overview of the sample 

The data set used for the analysis is described in detail in Chapter 1. It contains 

information about 2822 16- year -old Polish pupils over a period of six semesters between 

September 2009 and June 2012, including individual and household characteristics, 

some socio- economic indicators, school performance and migration experience within 

the family. 

Pupils are identified as children with parents working abroad (PWA) if they had 

at least one parent abroad at any point during the observed period. All respondents 

provided information about migration experience within the household but only 2669 

gave a detailed account of its timing and were included in the analysis. 

As observed in Chapter 1, 18% of respondents indicated having a parent abroad at 

some point during the 3 year period. Almost 26% of respondents indicated that their 

sibling has emigrated abroad. The migratory spells in the data are relatively short - 

term, repeated and occur over rather short distances. Households usually send just one 

parent abroad, in most cases the father. 

Migrants from households in Opolskie are low skilled with 44% of mothers and 63% 

of fathers having finished vocational schooling and 36% of mothers and 29% of fathers 

10Carrell and Hoekstra (2010) find that children exposed to domestic violence negatively influence 

their peers and Kristoffersen et al. (2015) conclude more generally that adding potentially disruptive 
children to a class lowers the academic achievement of peers. 
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high school. 

3.3.2 Variable definitions 

Children with parents working abroad (PWA) 

I define a PWA child as a child who has had at least one parent abroad in a given 
semester and stayed in the home country during parental emigration experience. Given 
such a definition, one may have one or both parents abroad at the same time; moreover, 
a migrant parent may be absent in one semester and return to Poland in another and 
this change will be reflected in a change in the PWA child status. 

Proportion of PWA children in the class 

The information about migration within the family and its timing was used to construct 
the main explanatory variable for the analysis - the fraction of PWA pupils in the class. 

Specifically, 

Fraction_ict = 
M ict 

C-ict 
(3.1) 

where M_ict is the number of pupils with a parent abroad in class c (excluding person 
i) in semester t and C_ict is the total number of pupils in class c in semester t. By 

construction Fraction_id varies over time but alternative, time -invariant specifications 

are also feasible. I discuss the options in Appendix 3.A.3. 

School performance 

The main dependent variable is the grade of a pupil. The grade is taken as an 

average over all courses taken in a given semester and ranges from 1 to 6, with 6 being 

a top mark awarded to a pupil for extracurricular achievement in the subject area. 

Pupils who mastered 100% of the curriculum in a given semester are usually awarded 

5; 1 is a fail mark. The grade is awarded internally but based on the requirements of 

the national curriculum for a given year. The average grade in the sample has a mean 

of 3.61 and a standard deviation of .851. 

Test scores in the national exam respondents took in the final semester of gim- 

nazjum are another measure of academic performance. Prior to completion of gim- 

nazjum and progression to the next education stage, pupils are tested in the following 

areas: Polish language and literature, history, maths, science and foreign languages. 

The exams are organised nation -wide by one Exam Board and blind -graded in percent- 

age terms. Unfortunately, I only possess information about the exam results for under 

13% of the sample, which is insufficient to use for the analysis. I will, however, rely on 

it for some background checks. 
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3.3.3 PWA pupils in the class and the pupils' grades 

There is variation in the proportion of PWA children in the classes. The variable has a 
much lower mean than the overall number of PWA children in the sample would imply 
since it is based on the parental absence in a given period of time and varies across 
semesters. 

The individual average grade is lower in classes where the fraction of PWA pupils 
is above the median, which indicates lower performance in these classes on average and 
is to be expected given worse average performance of the PWA students in the sample. 

The standard deviation of the variable is also lower indicating smaller variation across 

PWA- dominated classes. The density plots of the average grade in classes with below 

and above median concentration of PWA pupils differ mostly in upper tails, suggesting 

that the difference in performance comes from having less high scoring pupils and more 

average performers (See Figure 3.1). 

The correlation between the academic performance of children and the fraction of 

PWA pupils in the class is almost zero. 

Density plots of average grade in classes with above and below median concentration of migrant students 

co - 

O - 

1 2 3 4 
Average grade 

5 6 

classes with above median concentration 

classes with below median concentration 

kernel = epanechnikov, bandwidth = 0.1239 

Figure 3.1: Distribution of average grades of respondents from classes with above me- 

dian and below median proportion of PWA pupils 
Source: MECP2012 
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Table 3.1: PWA children and school performance 

Panel A: Fraction of PWA children at time t 
mean st.dev. within variation min max 

class level .064 .075 .029 0 .454 
Panel B: Average school performance 

mean st.dev. within variation min max 
individual average grade 3.610 .850 .280 1 5.88 

Panel C : Classes with different proportions of PWA pupils 
mean st.dev. min max 

average grade (below median) 3.677 .877 1.23 5.88 
average grade (above median) 3.558 .824 1 5.87 

Panel D : Correlations 
Corr(average grade, class fraction) -0.043 

Source: MECP2012 

3.4 Empirical framework 

I now present the empirical relationship explored in this chapter. I outline the preferred 

estimation equation, discuss problems related to the approach and how they are tackled. 

3.4.1 Specification 

I investigate the relationship between one's individual school performance and a number 

of pupils with at least one parent abroad as a proportion of one's class. The preferred 

specification is the following: 

Yid = a+ SFraction_ict + ßXict + Pt + r/c + cict (3.2) 

where Yet is the average grade of individual i in class c at the end of a given semester 

t, Fraction_ict represents the proportion of students with migrant parents in class c at 

the beginning of semester t, excluding pupil i, and is the main variable of interest; Xict 

is a set of individual level controls, 77, are class and pt semester fixed effects. Standard 

errors are clustered at class level. 

The parameter of interest is 8; it explains how the average grade of individual i in class 

c at time t changes when the concentration of PWA pupils in class c at time t changes, 

controlling for other characteristics. It is identified by exploiting the variation in the 

fraction of PWA pupils within the same class across different semesters, i.e. the change 

in the PWA fraction in each class over time. 

I will now discuss concerns related to the estimation of spillover effects and how they 

are addressed in this specification. 
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Individual level controls 

One may be concerned that certain characteristics of an individual may affect his per- 
formance at school and be correlated with the proportion of PWA pupils in the class. 
If so, failure to include them explicitly in the regression will result in coefficient S re- 

flecting not only the pure spillover effect but also the impact of those characteristics. 
Therefore, I include in the regression a series of individual level characteristics to con- 

trol for pupils' observable personal or family traits which may influence their school 

performance. 

I account for gender, as girls and boys are likely to perform differently at school 

and also be differently influenced by classmates. 

I also include number of siblings as an explanatory variable as family size is deemed 
crucial for one's school attainment (Black and Devereux, 2011; Ginther and Pollak, 
2004) and can also act as a proxy for one's socio- economic background. Moreover, 

based on the summary statistics of the data, families with migrants have on average 

more children. If classes are created in a non -random way and PWA children are 

grouped together, then the number of siblings may be correlated with the proportion 
of PWA classmates. 

Given the lack of the household income variable, to proxy for the socio- economic 

background of students, the specification contains information about the parents' high- 

est obtained education level and age. I expect children's performance to be correlated 

with parental education (Dickson et al., 2013). Further, the majority of migrant par- 

ents are low- skilled; if classes are created in a non -random way, parental education level 

may be correlated with the fraction of PWA pupils in the class. For example, sorting 

weaker pupils into one class may result in grouping many PWA children together. 

Since the results in Chapter 2 suggest that parental migration influences child's 

school performance and because construction of Fraction_id is based on the migration 

experiences of peers, I also incorporate the dummy variable indicating whether pupil 

i's parent was abroad in semester t. As argued in the previous paragraph, classes may 

be formed in a non -random manner, resulting in PWA children being grouped together. 

Therefore, the migration variable is likely to be correlated with both the pupil's average 

grade and the fraction of PWA peers in the class. 

Role of the fixed effects 

The material studied at school changes and becomes more difficult with time. Since 

the pupils' performance is tracked over a 3 year period, one may notice a change in 

pupils' grades which is attributable to the advancement in their studies and not to other 

circumstances. The semester fixed effects isolate the changes in grades over time which 

are common to all classes. There is, in fact, a clear pattern to the average grade over 

time in the sample (see Appendix 3.B). Each year there is a systematic improvement 

in pupils' grades in the second semester, when compared with the first semester of that 
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year. Further, the gap in grades between first and second semester in each year widens 
further into gimnazjum. 

Class fixed effects are introduced to the specification to control for any time - invariant 
unobserved differences across classes. Such differences may be due to a range of fac- 

tors, such as having different teachers, smarter or less able pupils in certain classes or 
different resources. If these differences persisted and were correlated with the propor- 
tion of PWA pupils in the class, failure to control for them would result in a biased 
estimate of s; S would capture the effect due to class composition as well as due to 
the class- specific features. Below I consider various reasons for which class fixed effects 

should be included in the regression. 

Is the average grade a good measure? 

Firstly, grades are awarded internally. The assessment of pupils against the national 
curriculum is at the teachers' discretion. Hence, pupils may be awarded different grades 

for comparable performance by different teachers. They may also be scored relative 

to their classmates. The situation is particularly problematic if teachers' assessment 

depends on the class composition, for example on the number of pupils with parents 
abroad. Therefore, the grades may be correlated within classes and across time. 

However, I expect that teachers are consistent in the way they assess pupils over 

time; for example, a lenient teacher will remain lenient over the period of 3 years. If 

this is the case, the differences in average grades due to teachers' subjective assessment 

will be class- specific and time -invariant, and therefore captured by class fixed effects. 

Nonetheless, I run a further check to ensure that the average grade is a satisfactory 

measure of school performance. I am in possession of the individual scores from the 
national tests respondents took at the end of gimnazjum for almost 13% of the sample. 

Even though the number of observations is insufficient to obtain robust results, I rerun 

the regression as specified above, replacing the average grade with test scores of pupils; 

the results, although statistically insignificant, imply a similar relationship between 

the concentration of PWA peers in the class and performance. Details can be found in 

Appendix 3.A.2. 

Reflection problem and sorting 

The causal interpretation of S coefficient may also be challenged by the existence of 

the reflection problem. One may argue that, in peer effects analysis, the individual 

outcomes may reflect the behaviour of the peer group due to three different types of 

effects: endogenous, contextual and correlated (Manski, 1993). Importantly, it may be 

impossible to individually identify the endogenous (causal) effects in the reduced form 

linear analysis, as they are intertwined with the correlated effects. 

The contextual effects are driven by the characteristics of the group one is a member 

of and, if they do not change over time, can be isolated by inclusion of control variables 
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or group fixed effects. 

The correlated effects, linked to the fact that an individual and the group may be- 
have similarly due to sorting or being in similar environments, pose a bigger estimation 
problem. 

I have claimed already that the initial class allocation may be not random. Specifi- 

cally, schools may group pupils on the basis of certain criteria, such as past performance 
or schools they came from. This is a reason for concern if pupils who perform compara- 
bly (e.g. either well or poorly) are grouped into classes together and if the proportion 
of PWA pupils in these classes is also high.11 It is highly unlikely that migration sta- 
tus of the family is the main determinant of the initial class composition, though, as 

schools have limited knowledge of the household situation of applicants. Parents may 
also attempt to influence school's decisions, particularly if they would like their child 

to go to school with a certain group of peers. Nonetheless, if the class allocation is 

non -random at the point of enrollment, but does not change afterwards, it can be seen 

as a time -invariant characteristic of the class which will be controlled for by the class 

fixed effects. This is assuming that the impact the initial non -random allocation has 

on the class is constant over time. 

Frequently the correlated effects problem effectively means that the dependent vari- 

able is pre- determined by the performance of the group and that the group's perfor- 

mance is also determined by the individual. The specification in this chapter limits the 

extent of the issue as I investigate the relationship between the number of PWA pupils 

in the class (not their performance as such) and the average grade of their classmates. 

11Literature to date provides various solutions to the problem of non -random group composition, 
starting from randomisation of peer assignment and reliance on quasi- experiments (Guryan, 2004; 
Kugler et al., 2012; Sacerdote, 2000). If class assignment is random, there should not be any concerns 
about selection into groups. Such cases are, however, rare and arise as a result of an exogenous shock, 
e.g. reallocation of pupils due to a hurricane (Kugler et al., 2012), or of a specific experiment, although 
even then randomisation is often debated. 

Another identification strategy is to rely on idiosyncratic variation in exposure of different cohorts 
to the influence within the same school (Hoxby, 2000; Hanushek et al., 2001; Gould et al., 2009). The 
method relies on the concept that, having controlled for the total number of migrant pupils in a school, 
their number in a given cohort is determined by random factors and hence conditioning on the variable 
removes a substantial portion of bias. Unfortunately, the exercise requires data for at least two cohorts 
within each school; I only observe one cohort across several schools over a period of 3 years. 

A third solution is to minimise sorting bias by aggregation of the data to a higher geographical area, 
bringing the pupil allocation across the areas closer to random (Card and Rothstein, 2007; Evans et al., 

1992; Cutler and Glaeser, 1997). The idea is that, even though students of differing abilities can sort 
to classes and schools within a city or county, they are less likely to do so across larger areas. An 
approach following Card and Rothstein (2007) is feasible with the data at hand but it would change 
the interpretation of the results and may not be a significant improvement on the fixed effects approach 
in this context. In particular, Card and Rothstein (2007) firstly aggregate the data to eliminate the 
sorting bias by averaging the outcomes of black and white students to the metropolitan level and then 
take across -race differences for each metropolitan area to further control for any across -city differences 
in average unobserved abilities of students which may be correlated with the control variables included 
in their regressions. Such a setup results in an analysis of a link between segregation and performance 
gap. I consider it unsuitable in this study as there is no strong evidence of segregation in Opolskie. An 
interpretation in terms of concentration of migrant pupils seems more intuitive. Given the argument 
that the majority of sorting takes place prior to enrolment, the fixed effects approach should deliver 

similar results to aggregation. 
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The proportion of pupils with migrant parents in the class is determined by individual 
parental decisions to engage in employment abroad, which are unlikely to be driven by 
or to directly affect other children's performance in the class. The channel of impact 
on the other children's performance in the class is via PWA children's behaviour.12 

Overall, the use of class fixed effects allows to control for the pre- determined group 
characteristics, eliminating the time -invariant component of the reflection problem. A 

similar argument is put forward in academic peer effects studies of immigrant concen- 

tration and domestic violence (Schneeweis, 2013; Carrell et al., 2008). 

Since I suspect that the grades are correlated within class and over time, I cluster 
the standard errors in the regression at the class level. 

3.4.2 Some issues remain 

The chosen specification does not cater for a scenario in which the unobserved charac- 

teristics, crucial for one's school performance, are time -varying and correlated with the 
explanatory variables explicitly included in the regression. 

Therefore, the extent to which causality may be claimed is limited. I will dis- 

cuss various such scenarios when providing alternative justifications for my findings in 

Section 3.6. 

3.4.3 Alternative specifications 

The list of individual controls included in the regression presented above is by no 

means exhaustive and many characteristics are not captured. Hence, an alternative 

specification may involve including individual level fixed effects, rather than a series of 

controls in the regression. 

Individual level fixed effects would isolate all individual time- invariant characteris- 

tics which may impact school performance (such as intelligence, talent, etc.), whilst also 

controlling for class specific time- invariant characteristics. They are unable to control 

for personal circumstances which may change over time and influence pupils' perfor- 

mance. However, if they are uncorrelated with the proportion of PWA classmates, 

they should not influence the estimate of S. It is impossible to include both class and 

individual level fixed effects as pupils do not change classes over time. I present results 

for both specifications to show that they yield similar results. 

12For the issue of simultaneous determination of outcomes to arise in this context not only the 
proportion of PWA children in the class would have to influence a pupil's performance but also a 

pupil's performance would need to somehow affect the number of PWA peers. Although it is reasonable 
to think that one's child's performance may influence an individual decision to leave, it is unlikely 

that that child's peers' performance triggers migration within a family. Suppose, however, that such 

simultaneity arose and parental migration influenced and was in turn influenced by other pupils' grades. 

Then a positive b would indicate that having good peers is correlated with a greater number of parents 
emigrating. It is difficult to imagine why good peers would encourage parental migration. One possible 

instance may be that parents are more likely to leave their children when they are not worried about 
the quality of teaching and their offspring's school performance; this is a more plausible scenario in 

classes with better performing pupils. Nonetheless, the case seems rather unusual and finds no support 
either in schools' perceptions of the migration phenomenon or the literature (Ryan and Sales, 2013). 
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The fact that some of the omitted variables key for the analysed relationship may 
vary over time is the biggest concern. In particular, the average grade at time t is 

likely to be largely driven by its historic values as students' performance is correlated 
over time. A lagged dependent variable specification, including lagged school perfor- 
mance, would capture this relationship and may help me control for some unobserved 
environmental factors which matter for performance, providing another alternative to 
the approaches discussed so far (Kristoffersen et al., 2015). Lagged dependent variable 
regressions produce similar results to those presented in this chapter, although many 

coefficients are statistically insignificant, most likely due to the sample size issues when 

the lagged average grade is included. The details can be found in the Appendix, Section 

3.A.5. 

3.5 Results 

In this section I present outcomes of the empirical analysis just described. They are 

accompanied by results of differently specified regressions, to demonstrate the role 

played by the various elements I just examined. In particular, I include results of an 

ordinary least squares regression (OLS): 1) without any controls, 2) including individual 

and class level controls and semester fixed effects but no class fixed effects, 3) including 

individual rather than class fixed effects. 

3.5.1 Baseline 

In Table 3.1 I present the results for the relationship between the concentration of 

children with migrant parents in the class and the individual school performance. 

The OLS coefficients in columns (1) and (2) are negative and become statistically 

insignificant once individual level controls and semester fixed effects are included in the 

regression. They suggest existence of a negative correlation between the concentration 

of PWA pupils in the class and respondents' academic performance, which reflects the 

findings in the summary statistics of worse average performance in classes with higher 

concentration of PWA children. However, as I mentioned, the estimates of 6 may be 

biased due to unobserved time -invariant differences between individuals and classes, 

which impact the average grade and are correlated with the proportion of PWA pupils 

in the class. 

I focus on results in columns (3) to (9) of Table 3.1, as they are obtained from 

regression specifications with either class or individual level fixed effects, gradually 

adding individual migration experience, other individual level controls and semester 

fixed effects. Irrespective of the exact controls included, these outcomes consistently 

suggest that an increased presence of PWA children in the class is associated with a 

higher average grade. 

However, the effects derived from regressions with individual fixed effects, capturing 

individual as well as class time -invariant differences, are suggestive of a more modest 
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Table 3.1: Impact of concentration of PWA children in the class 

Fractiore_2ct 

OLS class FE individual FE 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

-.720* -.565 .410* .325* .393 ** .282* .328* .322* .174 
(.388) (.344) (.234) (.187) (.181) (.156) (.176) (.175) (.150) 

Controls 
individual level migration no yes no yes yes yes no yes yes 
other individual controls no yes no no yes yes no no no 

semester FE no yes no no no yes no no yes 
class FE no no yes yes yes yes no no no 

individual FE no no no no no no yes yes yes 
No of observations 13842 10853 13842 13842 10853 10853 13842 13842 13842 
No of respondents 2669 2070 2669 2669 2070 2070 2669 2669 2669 

No of classes 159 159 159 159 159 159 159 159 159 

Source: MECP2012 
The dependent variable is the individual average grade at time t. 
The main explanatory variable is the fraction of PWA pupils in a class at time t. 
Other individual controls include gender, number of siblings, mother and father's age and education. 
Standard errors are clustered at the class level and reported in parentheses. 
Note: the difference in the number of observations in regressions which include individual controls is 

due to the fact that not all respondents provided the information. All individual level controls, except 
for the timing of migration experience, are time -invariant and drop out when individual FE are included. 
Statistical significance levels * ** - 1 %, ** - 5 %, * - 10% 

impact, compared to those based on regressions with class fixed effects. Inclusion 

of semester fixed effects further lowers the estimates. Even though they range from 

.174 to .410, the coefficients from regressions with individual or class fixed effects are 

not statistically different from each other. Unfortunately, individually they are either 

marginally significant or insignificant. 

According to the results in columns (3) to (9), a one standard deviation increase 

in the proportion of PWA children in the class (equal to .075) is correlated with a 

.013 to .031 increase in the average grade of a pupil, an equivalent of 1.53% to 3.65% 

of a standard deviation of the individual average grade. This implies that adding an 

extra PWA pupil to a class of 20 may be associated with a 1 -2.8% increase in an 

average grade. This is similar to the effects reported by the class size literature (2 -5% 

of a standard deviation (Angrist and Lavy, 1999)) but lower than the effect found by 

Carrell and Hoekstra (2010) in their study of the impact of disruptive children.13 

As mentioned in the introduction to this analysis, a positive effect would suggest 

that PWA pupils are benefiting from parental migration experience and, through their 

improved school performance, influencing their peers. The positive impact of parental 

migration is likely due to the income gains from migration dominating any potential 

negative effect of family separation, which may be mitigated by the short -term and 

circular nature of parental departures. 

The positive impact is non -trivial but smaller than the individual effect of em- 

13Carrell and Hoekstra (2010) report a nearly 7% of st.dev. reduction in boys' test scores as a result 

of adding one troubled boy to a class of 20. 
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igration experience found in Chapter 2.14 It may indicate a greater role of family 
experiences than peers in shaping academic outcomes. 

3.5.2 Parental education matters 

Given that a very high proportion of migrant parents (80% of mothers and 92% of 
fathers) only completed vocational or secondary education, it is plausible to expect 
that the effect is driven by a group of migrants with specific characteristics. 

Parental education level, as well as the family socio- economic situation in gen- 

eral, are crucial for a child's educational attainment as human and cultural capital are 
transmitted across generations (Black et al., 2005; Black and Devereux, 2011). I have 

controlled for parental education as another factor influencing school performance, but 
migration experience of parents may impact children differently, depending on parental 
education level. If so, some groups of PWA pupils may become more influential than 
others. 

For example, more educated migrant parents may be employed in better paying 

jobs relative to parents with a lower educational attainment if jobs require specific 

qualifications or knowledge of the language of the destination country, although many 

temporary migrants are likely to be underemployed. Further, better educated migrants 

assimilate quicker (Card and Rothstein, 2007), which may improve their foreign ex- 

perience thanks to exposure to different cultures, a more diverse network of contacts 

and better access to the labour market. If better educated parents earn higher wages 

abroad, they are more likely to remit more in absolute terms and more money can be 

invested in child's well- being, including education. 

Even if this is not the case, parents' priorities with regards to their children may 

differ, depending on their education level (Guryan, 2004). In particular, parents with 

higher educational attainment may see their children's education as very important and 

spend a higher proportion of income on schooling or take other steps to ensure their 

children perform well at school - work with them at home, etc. 

If educated migrant parents assimilate better in the destination country and en- 

joy their experience, they may transfer some of the gained cultural capital onto their 

children, which may be beneficial to school performance. In Chapter 2 I provide some 

evidence demonstrating that these considerations are relevant in the context of Polish 

migration. 

If better educated parents' migration experience is reflected to a greater extent in 

their children's improved school performance, then these children may be also more 

influential in interactions with peers. Equally, perhaps some parents' migration expe- 

rience does not affect their children at all or does so in a negative way. Then their 

children's influence on peers may be negative or none. 

14Given that in Chapter 2 I find significant delayed impacts of individual emigration experience on 

average grade, I specify alternative regressions with lags of individual migration as additional controls. 

It does not influence the coefficient of interest. 
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I run an alternative set of regressions, splitting the fraction of migrant students in the 
class according to education levels of their parents. The regressions mirror the ap- 
proach discussed in Section 3.4 but now Fraction_id is replaced with 4 different vari- 
ables: FractionElementary_id, FractionVocational _ict,FractionSecondary_id and 
FractionTertiary_ict which are defined in the following way: 

FractionX_ Z MX -Z`t t = CX _ict 
(3.3) 

where X = (Elementary, Vocational, Secondary, Tertiary), MX_ict is the number 
of pupils with a parent abroad with the highest educational attainment X in class c 

(excluding person i) in semester t and CX_id is the total number of pupils whose parent 
has educational qualification X in class c in semester t. Alternative specifications, 

for example using mother's or father's education levels only, do not lead to different 

conclusions. This is partly due to high correlation in education levels of parents in the 
sample. 

Table 3.2: Education -dependent concentration of PWA pupils in the class 

mean st.dev. min max 
Fraction_id 0.064 0.075 0 0.45 

FractionEl ementary_ict 0.051 0.192 0 1 

FractionVocational_ict 0.077 0.097 0 0.5 
FractionSecondary_ict 0.080 0.116 0 1 

FractionTertiary_ict 0.044 0.148 0 1 

Source: MECP2012 

The newly defined fractions reflect the structure of parental education found in 

initial statistics (Table 3.2). Fractions of PWA pupils whose parents have vocational 

or secondary education have higher means than the general fraction used initially. 

Results of the analysis are presented in Table 3.3. The outputs are comparable 

across various regression specifications. However, the only estimates which are consis- 

tently statistically significant, irrespective of the regression specification, are the coeffi- 

cients on FractionSecondary_id; This suggests that, among all PWA pupils, children 

of migrants, who graduated from high school, have positive impact on their peers. They 

constitute about 30% of the entire migrant group. 

There is no strong evidence of influence by the most numerous group of PWA 

children, whose parents have vocational qualifications. Even though all specifications 

return negative coefficients, they are mostly statistically insignificant. 

The coefficients on other fractions are statistically insignificant, which could be 

partly due to a much lower representation of parents in other educational groups. 
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Using the estimates from regressions with individual or class fixed effects, the coef- 

ficient on FractionSecondary_ict varies between .281 and .413; this implies that a one 

standard deviation increase in the proportion of PWA students, whose parents are high 
school graduates, results in a .033 to .048 increase in the individual average grade. This 
is equal to 3.88% to 5.65% of the average grade's standard deviation and significantly 
greater than the impact found in the previous section. 

I make similar observations in Chapter 2. There the positive contemporaneous 
impact of parental emigration appears to be most pronounced in families, where parents 
have completed secondary education. 

The fact that PWA children whose parents graduated from high school are the im- 

pact group suggests that the influence of migration differs, depending on the family 

situation. As mentioned earlier, better educated parents potentially have greater em- 

ployment opportunities abroad, which may lead to larger remittances; they are also 

more likely to reap other benefits of migration to the full, thanks to faster assimilation 

and greater exposure to a different culture. They may also care about their children's 

education more than parents who have lower qualifications. 

In such a case, arguably, I should have found an even bigger influence of PWA 

pupils, whose parents graduated from university. This group is, however, negligible in 

size and hence no significant effects emerged. 

3.5.3 Role of migration background and gender 

I also consider the roles one's family migration experiences and gender play in the class 

peer effect. PWA students may interact more with other PWA peers, in which case the 

spillover will be more pronounced within the group. Peer groups may also be formed 

around gender with boys interacting more frequently with boys and girls with girls. 

I firstly look at the interaction between the family migration experience and then 

between gender and concentration of PWA pupils in the class. The results are presented 

in Table 3.4. In the first two columns one can find the outcomes for migration status 

and in the last two columns for gender. In both cases, I start from displaying results of 

a regression using Fraction_ict as the main explanatory variable (columns (1) and (3)). 

I then include output of a regression using FractionSecondary_id as the explanatory 

variable, since I established that the PWA students with parents who graduated from 

high school are the influential group in this study (columns (2) and (4)).15 I only report 

the results of regressions including class effects, individual level controls and semester 

fixed effects. 

15Note that another possibility would be to include all 4 FractiomX_wt as the main explanatory 
variables and interact them all with either individual migration experience dummy or gender. However, 

such a specification proves highly demanding on the data. See Appendix 3.A.4 for details. 
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From columns (1) and (2) of Table 3.4 I conclude that, even though all students 
benefit from the presence of PWA peers, PWA pupils benefit more in comparison with 
their non -PWA classmates. The effect is statistically significant only when I rely on 
the fraction of PWA students with parents who graduated from high school to explain 
the relationship, rather that the overall proportion of PWA students in the class. 

In particular, the estimates using Fraction_ict as the main explanatory variable 
imply that a one standard deviation increase in Fraction_ict would increase an average 
grade by .299 (2.6% of a standard deviation) for PWA pupils and by .729 (6.43% of a 
standard deviation) for other pupils. Using FractionSecondary_ict as an explanatory 
variable, considering the same scenario as before, one would conclude that the impact 
equals .592 (or 8.08% of standard deviation of an average grade) for PWA pupils and 
.200 (or 2.73% of a standard deviation) for other pupils. 

It is intuitive that PWA pupils gain more from having like peers in a class. They 

are likely to interact more with each other and to find parental emigration easier to 

brave if they can share the experience with others, who understand their situation very 

well. 

I find no differential impacts of the concentration of PWA pupils in the class by 

gender. 

3.6 Is this really a positive spillover? 

The positive association between the proportion of PWA pupils in the class and the 

average grade may be due to peer effects. However, there may be other plausible 

explanations of such an outcome, such as a time -varying change which increases the 

average grades in the class and coincides with an increase in a proportion of PWA 

pupils in the class. 

3.6.1 Resource and teacher allocations 

One concern is that PWA students' performance triggers changes in the school envi- 

ronment. 

For example, teachers may adjust their methods and expectations towards a class 

in response to its composition. It is a common preconception in Poland that parental 

emigration negatively influences children (Czeladko and Kopacz, 2008), even though 

there is no strong evidence that this is indeed the case. I already mentioned that the 

observed poor performance of PWA children may be due to selection rather than the 

impact of parental emigration. Nonetheless, if teachers think PWA children are dis- 

advantaged and problematic, they may attempt to overcompensate the pupils. As a 

result, they may shift their attention solely to the PWA pupils or, more likely, become 

personally involved and dedicate more time and effort to classes with PWA pupils. I do 

not find strong evidence to suggest that any particular group of pupils explicitly loses 

out in academic terms. In most cases the effect I find is none or positive. Thus the 
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scenario of teachers focusing on PWA pupils is unlikely. The idea of teachers' greater 
involvement, which positively affects all pupils, is more persuasive. The scope for such 
a mechanism to play a role is limited as, to the best of my knowledge, currently there 
are no organised schemes to support teachers of classes with specific migration back- 
ground. Hence, any efforts to help PWA pupils would be individual and independent. 
Nonetheless, I cannot eliminate such a scenario. 

Alternatively, one may argue that, as a result of high concentration of PWA students 
in certain classes within school, the resources are being reallocated to support these 
particular groups. The increased investment of resources in PWA- dominated classes 

could improve pupils' performance but it is unlikely. 

I do not possess specific information about the funding schools or classes receive, 

but the scenario is difficult to imagine, given the financing system of Polish schools. 

All local schools are financed by the county administration and receive funding per 
pupil, the value of which is established by the Ministry of Education. Any additional 
resources usually come from private sponsorship or the European Union funds. How- 

ever, their acquisition is a lengthy process and therefore obtaining additional resources 

in response to the class composition in a cohort that is in the school for only 3 years 

is unlikely; especially as current school composition is not a perfect predictor of the 
migrant situation in future cohorts. 

It is also questionable whether school management have the scope for unevenly 

spreading available financial resources across classes. If schools were to treat certain 

groups of pupils differently, they could achieve it in the following ways: 1) increase 

teaching hours for PWA students, 2) allocate better, more experienced teachers once 

they realise the class composition, 3) assign a support teacher, 4) split the groups they 

perceive as disadvantaged into smaller groups. All these measures are conspicuous and 

would provoke significant controversy among parents, whose children were not offered 

the additional facilities. They would also result in singling out of the PWA pupils, 

potentially introducing tensions in the school community. Should the situation arise, 

the Education Board overseeing schools is likely to be informed and object to differential 

treatment of pupils. 

The feasibility of such changes is also debatable, given the short time pupils spend 

in gimnazjum. Firstly, schools do not know the situation within the classes a priori. In 

fact, they often do not realise the full extent of the migration situation in the class at 

all, as it is up to parents to inform the school about their employment abroad and many 

do not do so. Moreover, once the class is created, changes are difficult to introduce as 

they require a coordinated approach, affecting more than one group of students. 

Given these considerations, I do not think reallocation of resources by schools, even 

though possible, could be occurring on a large enough scale to explain the results of 

my analysis. 
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3.6.2 Change in the local economy 

Similarly, the class environment of a pupil could change if the region faced an economic 
downturn. This may affect both the parental migration decision and the availability 
and composition of teachers in the schools. Thus there may be a change in investments 
in children, and hence grades. However, there is no indication that the region was 

severely economically affected in the observed period of 2009 -2012. Moreover, changes 

in economic conditions of destination countries did not discourage emigration from 
Opolskie and emigration flows remained steady over the period. 

3.6.3 Average grade not a good measure? 

Since the average grade may be a measure of relative performance, arguably if the per- 
formance of classmates changed in the observed period, it may also bias the estimated 
parameter of interest. In particular, if parental emigration worsened the school per- 

formance of PWA children and the teachers graded pupils relative to each other, then 
non -PWA children's performance will appear to have improved and would not be driven 

by the positive spillover. Such an interpretation assumes, however, that rather than 
lowering the PWA child's grades to reflect the worsening in performance, the teacher 

rewards the other pupils, whose performance did not change but is now better relative 

to their peers. If this was indeed the case, then I should have found a differential impact 

by PWA status in which the PWA children are negatively influenced by the like peers 

and non -PWA children benefit. 

I have argued that I expect teachers to be consistent in their assessment over time so 

that any across class differences in grades due to the teachers' discretion are captured 

by the class fixed effects. However, it is possible that some teachers change their 

assessment over time, even with respect to the same group of students. For example, 

young teachers may become more or less lenient as they gain experience. If so, the 

grades in the classes they teach may change over time even if the pupils' ability has 

not changed. This is problematic only if such a change coincides with a change in the 

number of PWA pupils in the class. A significant proportion of teachers in classes with 

PWA pupils would have to fit into the category and would have to become more lenient 

over the period of three years for this scenario to drive the results I report. I have no 

way of checking the number of young teachers in the data and whether they are more 

likely to teach classes with PWA pupils but I suspect that the problem does not occur 

on a large scale. 

3.6.4 Grade inflation 

If schools do not adjust their behaviour, then another justification can be sought in 

grade inflation. The grade inflation literature is interested in establishing the drivers 

of different attainment of pupils with seemingly equal abilities. It is predominantly 

focused on tracking the changes in the value of grades over time (Jewell et al., 2013; 
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Jewell and McPherson, 2012; Oleinik, 2009) but within - cohort comparisons have also 
been made. Hinnerlich et al. (2011) investigate the grade difference between girls and 
boys in Sweden and find that blind grading substantially lowers the grades, suggesting 
that personal ties and non -blind grading may lead to grade inflation. Lavy (2008) 

claims that part of the gender difference in grades is due to statistical discrimination 
of male students in grading; according to his evidence, teachers' beliefs about girls 
performing better than boys affect non -blind grading. 

The literature does not provide any intuition as to what would happen, if anything, 
in the context of migration. There are no publications analysing such relationships. 
Perhaps the positive impact of having children with migrant parents in the class is 

driven by the fact that teachers become more lenient towards classes where many 
pupils have parents abroad ?16 

I cannot investigate the case thoroughly due to data limitations but I run basic 

regressions, which may reveal existence of correlations in this field. 

I have information about the individual exam performance in the national exams 

for just under 13% of the overall sample. In addition to that, for all schools in Opolskie 

(participating and not), I have the school average test scores from the national exams 

taken by the respondents, as these are publicly available 

Using the exam results and information about the average grades of pupils, I look 

at the claim that teachers in classes with a high concentration of children with migrant 

parents become more lenient. 

In such a case I expect to see a smaller correlation between the grades awarded by 

teachers and the pupils' performance in the national exams. This is because grades are 

awarded internally, and hence subject to manipulation, whereas the national exam is 

taken by all pupils in the country and blind -graded. If grades are inflated, they will be 

reflecting the pupils' actual skills and knowledge to a lesser extent and the correlation 

with the exam results is likely to be lower. 

The summary statistics for various controls measured at individual and school level 

can be found in Table 3.1. 
16Another way of looking at this issue is to consider children's performance in the context of differ- 

ences in assessment across schools. Dardanoni et al. (2009) look at grading standards across a sample 
of 16 countries and find that in all countries, except Ireland and the USA, there is conspicuous het- 
erogeneity in standards across schools with evidence of grading on a curve, which means that grading 
standards increase with average competence of the school's students. Betts and Grogger (2003) find 

that higher standards raise test scores throughout the distribution of achievement but the increase is 

greatest toward the top of the test score distribution. 
Perhaps schools with many PWA pupils lower their overall standards relative to the other schools as 

opposed to teachers selectively inflating grades of pupils they see as disadvantaged? This explanation is 

only plausible if the change in standards occurred within the observed period. Any time -invariant dif- 

ferences, including different standards across schools, would be captured by class fixed effects I include 
in the regression. Hence, the question to ask is how possible it is that many schools significantly change 

their standards over a period of 3 years. I consider it to be an unlikely scenario. Nonetheless, following 

the approach of Betts and Grogger (2003), I run regressions as in Equation 3.5, adding school fixed 

effects and comparing the coefficients on school fixed effects for signs of differential grading standards 
across schools. I find no evidence to support the claim that the differential grading standards in schools 

are driving the results. 
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Table 3.1: Summary statistics for students with test results 

mean st.dev. min max 
Individual level data* 

average grade 3.638 .853 1.4 5.8 
literature test score 62.2 18.120 19 100 

maths test score 44.743 23.352 7 100 
fraction of PWA pupils in the class .073 .080 0 .307 
School level data 

average grade 3.599 .321 2.537 4.977 
literature test score 63.923 6.116 53.7 88.6 

maths test score 46.477 7.740 34.4 86.5 
fraction of PWA pupils in the class .067 .053 0 .308 

Source: MECP2012 
This table contains information about the average grade, test scores in 
literature and maths in the national exam, as well as the proportion of 
PWA pupils in the class for two groups: a 13% subsample of students 
for whom I have individual level results and the sample for which I 

have school average results of the national exams 
* These statistics refer only to respondents for whom I have informa- 
tion about individual test results in the national exam at the end of 
gimnazjum they took in 2012. 

Regressions using individual level data 

The basic regression is: 

AverageGradeia = a + ßEmigrationiT + SFraction_zCT + BTestResulticT (3.4) 
+ OFraction_icT * TestResulticT + aXiT + EicT 

where EmigrationiT indicates emigration experience within a family, XiT contains 

individual level controls as used in all previous regressions in this analysis, Fraction_ieT 

is defined as before and TestResulticT is a score a pupil obtained in the national exam. 

Note that all these variables are measured at time T, the final semester of gim- 

nazjum. This is because student performance was assessed externally only at one point 

in time, at the end of gimnazjum. I consider two different test scores: for the exam in 

literature and humanities and for the exam in maths and science. Pupils also wrote 

exams in languages, but results of these are less comparable as there is a choice of lan- 

guages to be examined on. Therefore, I do not employ them in the analysis. I report 

the regression results in Panel A of Table 3.2. 

I expect O > 0 in all cases, because better test results should always be positively 

correlated with a higher average grade. If teachers are lenient, however, > 0 as, in 

case of grade inflation, out of two pupils with the same test score, the one from a class 

with more PWA children should have a higher grade. 
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This is not the case with e E [.019, .026] and z/' E [ -.040, -.030], both statistically 
significant. The results suggest that the better one's test score, the better also his 
average (as expected) but less so in classes with higher concentration of children with 
parents employed abroad. In particular, a pupil who scored equally to someone else, 

but comes from a class with 1 standard deviation higher proportion of PWA children, 
will have .003 lower average grade. It is a negligible impact, equivalent to only .353% 

of a standard deviation in the average grade. 

Regressions using school level data 

The analysis above is based on a small number of observations. I now look at analogous 
regressions at a school level, since school average test results for the national test are 
readily accessible, allowing me to compare schools in the entire region. 

AverageGradesT = a + ßFractionsT + BTestResultsT 
+ OFractionsT * TestResultST + ryxsT + EsT 

(3.5) 

where s stands for school and T is the final observed semester. Now AverageGradesT is 

the average grade of all pupils in a given school s in the last semester, T, FractionsT is 

the concentration of PWA pupils in school s at time T and TestResultsT is the average 

test score for school s at time T. I also include school level controls, which are based 

on the individual and family characteristics of the respondents within a given school, 

averaged across the entire school. 

The results are presented in Panel B of Table 3.2 and seem in line with the regression 

outcomes at the individual level. All else equal, among schools which have the same 

average test scores in literature, those with a 1 standard deviation higher proportion of 

PWA pupils have .008 lower average grades (1% of a standard deviation of an average 

grade). However, when maths scores are used for the comparison, the schools have .002 

higher average grades. In both cases the impact is negligible. 

3.6.5 Non -respondents 

One further worry is related to potential selection into the study. In Chapter 1 I argue 

that the sample is representative of the population of interest. One of the reasons is 

the high response rate among the targeted pupils. I find, however, that the school 

performance of pupils who did not respond to the survey is worse than that of the 

respondents. The difference is statistically significant. 

This is problematic if the non -response to the survey is not random. In particular, 

one may be concerned that due to the sensitive nature of the survey PWA pupils were 

more likely to refuse participation in the study. If so, they may be overrepresented 

in the group of non -respondents. This would result in undercounting of the number 

of PWA children in the class and mismeasurement of Fraction_iet. Unfortunately, I 

cannot establish how many non -respondents had a parent abroad. 
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The matter would be particularly troubling if the outcomes of the PWA pupils not 
captured in the data deteriorated due to parental emigration and, in turn, the students 
exerted negative influence on their peers which would be unaccounted for. Then the 
positive association I find would be upward biased. I cannot, however, establish if 
parental migration is the driver of the lower grades among the non -respondents. Given 
that migrant parents are negatively selected, any worse performance of potential PWA 
non -respondents could be due to selection as well as other factors. 

Although I do not have any background information about the non -respondents 
as they have not participated in the survey, I know their grades over the three year 
period. Thus, even though I cannot correct Fraction_ict, I can check whether there is a 

differential relationship between the performance of non -respondents and the presence 

of PWA children in the class. Inclusion of the observations for non- respondents into 
the sample does not change the results of the analysis. 

3.6.6 Students' responses to class composition 

Students may have actively responded to the migration situation once the class has 

been put together and, as a result, changed the class composition before the survey 

was conducted. In such a case there would be an unmeasured change triggered by the 

presence of the PWA pupils in the class. 

Failure to accurately record class composition and pupils grades should not affect 

the results if changes in class register are rare and random. However, if they are 

linked to the studied phenomenon and occur rather systematically, then the estimated 

relationship between the concentration of the PWA pupils in the class and the average 

grade may be biased. 

I do not know exactly what happens to pupils who disappear from the class reg- 

ister and I have no information about their family background, since they did not 

participate in the survey. However, for most of them, I am in possession of the school 

performance record up to the point of dropping out. This allows me to look closer at 

the problem, its scale and whether it seems to be related to the class composition. I 

start by outlining various circumstances which may explain a pupil disappearing from 

the register. Then I relate these to the data to assess how likely they are in this context. 

The following scenarios may be behind pupil drop -outs: 

1. Some good students may choose to change class or school. This may be for var- 

ious personal reasons unrelated to the situation in the class (e.g. moving away) 

or, in the worst case for the study, because they do not want to be in the class 

with peers who have migrant parents. If this was the case, it would most likely 

indicate that they are concerned about the influence of PWA peers, given the 

general perception of them being made worse off by their parents' departure. 

If the decision is only driven by the perception of negative impact and not many 
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pupils change classes, it does not pose an estimation problem. If, however, the 
pupils changed the class because their performance was actually negatively af- 
fected, the estimated positive impact is greater than it ought to be, as I fail to 
account for the group who dropped out. 
If, on the other hand, the PWA peers actually exerted positive influence on drop- 
outs, I would underestimate the effect. This is an unlikely scenario, as I suspect 
that pupils would not change classes if their grades were improving. 

2. Pupils, who disappear from register, simply fail the year and do not consciously 
choose to change the class. This case proves problematic for the estimation of the 
spillover effect if the failure to pass the year is linked to the class composition. 
It may be that the poor performing students who drop out would have passed if 
they were not negatively influenced by their PWA peers. In such a case, again, 

the estimates reported so far will not account for the negative impact pupils with 
migrant parents had on certain classmates, prior to them dropping out. 

Given that I establish a positive impact for the remaining pupils in the class, such 

an argument would imply that students whose parents work abroad influence 

their classmates in various ways - some benefit from their presence and some, 

most likely already poor performers, are so badly affected they fail the year. 

3. A further complication occurs if pupils, who disappear, were PWA children them- 

selves. Then they may have been influencing their peers prior to dropping out 

and the impact is not captured. 

If they were a good influence before they left, the initial improvement may be 

attributed to a smaller number of PWA peers than were actually present in the 

class and lead to an overestimate of the impact. 

If the dropping out PWA students were a bad influence, which is likely if they 

failed a year due to their poor performance at school, then the negative effect 

would drive the reported estimate down. 

If PWA students disappear from register due to their poor performance and are 

suspected of having exerted negative impact on their peers, this would imply that 

the group is diverse and some PWA pupils, potentially those already performing 

poorly at school, may be negatively influenced by their parents' migration, whilst 

others benefit from it. 

I now consider these scenarios in turn and discuss the likelihood of them playing a role 

in this context. Overall there is a record of 229 students dropping out of the partic- 

ipating classes, 109 joining them and 10 transferring between them. For some of the 

pupils I was able to establish reasons for departure or arrival (see Table 3.3). 

Scenario 1. Good students change school because of the PWA classmates. 

Looking at Panel A in Table 3.3 it is apparent that the majority of dropouts from the 
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register are due to poor performance of pupils, rather than their conscious decision to 
change the class. Only 67 pupils disappear for unknown reasons. Pupils who disappear 
from the register obtained a much lower average grade than the respondents of the 
survey and there is a significant correlation between being a drop -out and the average 
grade (Corr(drop -out, average grade)= .327). To further check whether the disappear- 
ance from register is related to poor school performance, I run probit regressions of the 
fact of dropping out on the average grade of the pupils and find a negative, statistically 
significant coefficient (see Panel B, Table 3.3). 

Scenario 2. Dropouts occur due to poor performance caused by PWA peers 
If poor performing students, who drop out of the class, were negatively affected by 

their PWA peers, I should find correlation between the fact of dropping out and the 

concentration of pupils who have migrant parents in the class. 

Firstly, there is almost no correlation between dropping out and the proportion of 

PWA pupils in the class (Corr(drop -out, Fraction_ict) =- .033). 

To further check the relationship, I run a probit regression of the fact of dropping out 

from class register on the proportion of PWA pupils in the class, class and semester fixed 

effects and find no relationship; the coefficient is close to zero, negative and statistically 

insignificant, indicating that Fraction_iot did not influence the disappearance from 

register (See Panel C, Table 3.3). 

I also find no evidence of a relationship between the average grade of pupils who 

drop out and the concentration of PWA pupils in their class (see Panel D, Table 3.3) 

Scenario 3. Dropping out pupils have parents abroad 
Unfortunately, since pupils who disappear from the register did not participate in the 

survey, I do not know their individual migration situation and hence I am unable to 

exactly estimate the number of such cases or provide any information on their school 

performance. 

However I can look at respondents who are older than their peers, because they 

repeated a year, and establish how many among them have a parent abroad. This 

information may shed light on the potential number of pupils among the dropouts 

likely to be PWA children. 

As can be seen in Table 3.4, there are 94 pupils in the sample (3 %) who repeated 

the class at least once and, among those, 17% declared having a parent working abroad, 

which is below the average for the overall sample Thus, it is unlikely that PWA pupils 

are overrepresented among the dropouts and that failure to include them in the study 

significantly affects the estimates. 

It is possible, though, that PWA students dropping out of register leave the class 

for reasons unrelated to their class performance. In particular, they may be moving 

abroad to join the migrant parent. In this case, what I know about PWA pupils who 

repeated a year is not informative as their number does not shed light on how many 
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Table 3.3: Information about pupils who drop out 

Panel A: Changes in class composition - scale of the problem 

total number of registered students 
number of surveyed students 

Students who: 
dropped out 
transferred to another class in the same school 
joined the school 

3423 
2822 

229 
10 
109 

Reasons for dropping out or joining the school: 
Dropping out Joining the school 

failed a year 159 transferred from another school 3 
transferred to another school 1 do not know why 106 

went abroad 1 

died 1 

do not know why 67 

Panel B: The fact of dropping out and school performance 

Prob(Dropoutict) = a + ßAverageict + Bc + St + Eict 

ß=-.067*** 
(.005) 

Panel C: The fact of dropping out and concentration of PWA children in the class 

Prob(Dropoutict) = a + ßFraction_ict Bc + St + Eict 

ß = -.002 
(.474) 

Panel D: School performance of drop -outs and concentration of PWA children in the class 

Average = a+ ßFraction_ict + Bc + St + Eict 

ß = -.004 
(.845) 

Source: MECP2012 
In the regressions in Panel B - Panel D, Dropoutict is a dummy variable equal to one if a student 
disappears from register at any point in the observed period, Averagei j is the average grade of 

individual i in class c at time t, Fraction_ict is defined as throughout the analysis, 0, is a set of 

class fixed effects and St is a set of semester fixed effects. 
Standard errors clustered at class level in parentheses. 
Statistical significance: * ** 1 %, ** 5 %, * 10% 

may have left the country. Among the students who dropped out of the sample only 

one indicated moving abroad (see Panel A, Table 3.3). However, for 67 dropouts the 

cause of changing school is unknown. 

Judging by the information for Opolskie about the overall number of pupils born 

in 1996 (respondents' age) who left the country or returned from abroad between years 

2002 and 2011 (See Panel B, Table 3.4), the percentage of PWA pupils dropping out 

to move abroad is likely to be very small. 

124 



Table 3.4: Migrants among dropping out pupils 

Panel A: Migration situation of respondents by birth year 

Went to school early Started school on time 
born in 

number of pupils 
migration in general 

parental migration 
sibling migration 

Failed at least one year no info total 
1997 1996 1995 

15 2413 81 
3 692 39 
1 285 14 
2 129 7 

1994 1993 
12 1 

7 0 

2 0 
0 0 

Summary for the group of older students: 
no of pupils 
parent abroad 
sibling abroad 
emigration in general 

94 100% 
16 17.02% 
7 7.45% 

45 47.87% 

Panel B: International migration of children born in 1996 from Opolskie 
Year 2002 -2005 2006 2007 2008 2009 

emigration 54 24 25 28 13 

immigration 16 2 10 3 7 

300 
69 
25 

9 

2822 
809 
327 
147 

2010 
14 

2 

2011 
25 

4 

Panel A data source: MECP2012 
Notes to Panel B: 

This data come from the Central Statistical Office of Poland and reflect the number of children born in 1996 

registered as arriving from abroad or leaving for abroad. The flows are approximated on the basis of family regis- 

tering at or deregistering from an address in Opolskie and stating that they are moving abroad. 

Another check on the impact of the failure to account for the dropping out students 

may be to include all the information about their school performance into the data 

set and repeat the analysis. This way the information about the class size as well as 

students' performance across semesters is more accurate. It is not ideal, however, as 

the migration situation of the dropping out students is unknown and hence it is not re- 

flected in Fraction_id. The regression estimates (see Table 3.5), although statistically 

insignificant, are in line with those reported in Section 3.5, suggesting a positive effect 

of the concentration of PWA pupils in the class, even once dropouts are included. 
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Table 3.5: Baseline regressions including drop -outs' outcomes 

(1) (2) 
Fraction_iet .218 .284 

(.164) (.244) 
Controls: 

semester FE yes yes 
class FE no yes 

individual FE yes no 
N 15239 15239 

clusters 159 159 

Source: MECP2012 
Note that these regressions 
include observations for respon- 
dents as well as the pupils who 
dropped out of register prior to 
the survey. Since the drop -outs 
were not surveyed, no individ- 
ual level information is available 
for them. Thus, the regressions, 
although mirroring those relied 
upon in the baseline analysis, do 
not include individual level con- 
trols. 
Standard errors clustered at 
class level in parentheses. 
Statistical significance: * ** 1 %, 

** 5 %, * 10% 

3.7 Conclusions 

I analyse the relationship between the proportion of children with migrant parents in a 

class and the academic achievement of its pupils. To the best of my knowledge, this is 

a first attempt of this kind in the literature. Given the particular nature of migration 
in the data, which differentiates the migration experiences of families in Poland from 

those in traditional sending countries and which I believe is becoming common within 
the borderless European Union, its outcomes may be informative for policy- makers in 

Poland, as well as other new or candidate member states. 
The unique structure of the data allows me to exploit the variation in the proportion 

of PWA peers within classes over time which eliminates various estimation concerns 

related to the peer effect analysis. 

The outcomes indicate the existence of a positive relationship between the overall 

proportion of children with working parents abroad in the class on academic perfor- 

mance of their peers. Further analysis reveals that PWA children whose parents are 

high school graduates are the driving force behind the association. I also establish that, 
even though all pupils benefit, those, who themselves have a parent abroad, gain most 

from having like peers in the class. I find no evidence of differential impacts by gender. 

The results are in line with the research on individual level impacts of parental 

emigration in Chapter 2 and suggest that, in general, individual experiences are more 
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deterministic for academic performance than influence of the peer group. The positive 
effect, although counter -intuitive, may be thanks to the short -term, circular nature 
of parental migration in the sample, which lowers the burden on. PWA children and 
potentially more effectively channels positive aspects of international experiences, such 
as increased income, exposure to other cultures and possibly changed perception of 
returns to education. 

It is also plausible for PWA children of high school graduates to benefit most from 
their parents' migration experience and become the influencers in the group. Sufficiently 

educated parents may reap greater benefits of migration, including higher income and 
cultural gains, which they can pass onto their children. They may also value their 
children's education more highly and ensure that their children perform well at school 

despite their departure for abroad. 

Despite various possible explanations, it seems most plausible that the positive 

influence may be caused by a genuine beneficial impact of the interaction with PWA 

children in the class, who are more driven and motivate their peers. It is also tenable, 

however, that teachers change their ways of teaching and adjust to pupils' needs when 

they realise the proportion of PWA children in the class. 

Given the choice of the study area, questions may arise regarding the degree of 

external validity of these findings. Compared to the rest of Poland, Opolskie does have 

a very unique history of steady migration for employment over relatively short distances. 

However, it does not differ significantly from the country average in terms of its economy 

(The Central Statistical Office of Poland, 2013b). More importantly, students from the 

area have been performing comparably to the country average in national tests, since 

they were introduced in 2002 (Centralna Komisja Edukacyjna, 2002 -2012). Despite 

these similarities one could argue that the commonality of migration in the area may 

mean that children react differently to the migration experience, seeing it as a norm, 

and hence the group is not representative of a broader population. 

Secondly, the outflow from Opolskie can be described as steady, unlike the sudden 

increase in emigration across other areas of the country following the EU enlargement 

and opening of the foreign labour markets to Polish workers in 2004. However, if the 

migration outflow from other areas of Poland is maintained in the future, they may 

match Opolskie in migration characteristics. 

It therefore follows that the results I present may be valid for countries or areas 

characterised as developed or middle- income which experience steady migration outflow 

but where migrants engage in short -term, circular and legal employment abroad over 

relatively short distances. As a result children in such families experience the negative 

aspects of parental departure to a lesser extent and reap a greater share of its benefits. 

The setup clearly differs from the situations considered so far, e.g. Mexican migration 

to the US, but may be closer to the new European reality, particularly if the migration 

from the new member states stabilises at a certain level and is sustained, following the 

initial shock. 
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Appendix 

3.A Regression analysis 

3.A.1 Analysis including observations without full migration history 

The original dataset contains 2822 observations but only 2669 are used in the analysis 
due to lack of detailed information about the migration experience of 153 (5% of the 
sample) families. 

This can influence results by: 

1. lowering the estimated class sizes 

2. potentially leading to an underestimate of the number of emigrants in the class 

3. changing the distribution of grades in the class 

Despite the lack of detailed history of migration within these families, a lot is known 

about the excluded group. Therefore, I provide summary statistics and a set of coun- 

terfactual regressions to argue that the decision to exclude these observations does not 

affect the validity of the results. I possess information about the number of PWA 

pupils in the excluded sample, as they have stated whether the family has experienced 

emigration during the sampled period; they failed to provide timing for the migratory 

movements. As can be seen in Table 3.A.1 the percentage of PWA pupils in the group 

is significantly higher than in the rest of the sample. Moreover, the excluded pupils 

have lower average grade relative to the rest of the sample. 

However, given that there are 159 classes in the sample, excluding 153 observations 

may not affect the results significantly, if the impact is spread evenly across all classes 

and not highly concentrated in particular groups. Having investigated the data, I find 

that these observations are spread across 92 different classes, i.e. just over 1.5 per class. 

To check whether inclusion of these observations changes the regression results, 

I redefine the main explanatory variable: Fraction_Zct. I adjust the class size by 

including the additional observations bringing it to a correct level. At the same time I 

adjust the numerator in the following way: PWA pupils from the main sample are still 

included in the numerator if they had at least one parent abroad at time t (time- varying 

element) but since I do not possess the same information about the pupils who were 

excluded from analysis, I use information about any migration experience in the family 

and assume that if a child stated a parent was abroad in the observed period, he /she 

was absent for all 6 semesters. This way I am likely overestimating the number of PWA 

pupils in the class at any time t, especially given that for majority of pupils the parent 
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Table 3.A.1: Summary statistics for the excluded group 

Panel A: Migration situation 

total sample (n) 
Absolute value 

153 
Percent 

100 
Percent 

migrants (incl. sibling) 125 81.70 100 
migrant parents - total 99 64.71 79.2 

Who emigrated: 
only father 65 42.48 52 

only mother 17 11.11 13.6 
mother and father emigrated 17 11.11 13.6 

Panel B: Student performance 

average grade 
mean 
3.401 

st.dev. 
.830 

Panel C: Fraction of PWA students 
old fraction 
new fraction 

.064 

.067 
.075 
.078 

Source: MECP2012 

is abroad only for part of the 3 years. As can be seen from Panel C of Table 3.A.1, 

there is not a drastic change in the mean and standard deviation of the new variable, 

relative to the original one used in the analysis. 

I repeat the baseline regressions using the newly defined fraction. The results are 

presented in Table 3.A.2 and are in line with the baseline results in this chapter. 

Table 3.A.2: Regression of the average grade on newly defined fraction 

(1) (2) (3) (4) (5) 

NewFraction_tct -.688* -.409 .321 ** .366 ** .214 

(.375) (.318) (.153) (.171) (.148) 

Individual level controls no yes yes no no 

Semester FE no yes yes no yes 

Class FE no no yes no no 

Individual level FE no no no yes yes 

n 2810 2203 2203 2810 2810 

Source: MECP2012 
Note: the dependent variable is the individual average grade. The 
main explanatory variable has been redefined to include students who 
did not provide information about the detailed family migration his- 

tory. Regressions run here are as specified in the empirical framework. 

Standard errors are clustered at class level. 

Statistical significance of coefficients: * ** 1 %, ** 5% , * 10% 

3.A.2 Regressions using national exam scores instead of average grades 

The analysis relies on the average grade as a dependent variable. The average grade, 

however, is awarded internally and may not objectively reflect pupils' skills. To check 

whether the average grade is a satisfactory measure of school performance, I rerun the 
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regressions outlined in Section 3.4 using the national exam results of almost 13% of 

respondents. 

I have information about pupils' results in exams in the following subject areas: 
literature, history, math, science and foreign languages. The average grade used in the 
analysis is an average over all courses taken by a pupil, which include the examined 
subject areas. Therefore, to make the two measures comparable in terms of the knowl- 

edge and skills they are assessing, I create a new variable, which is an average test score 

for an individual, based on all the exam results. It is aimed to capture a pupil's overall 

performance in all 5 exams. 

I present the results of the regressions in Table 3.A.3. Although statistically in- 

significant (due to sample size), the results suggest existence of a positive relationship 

between the concentration of PWA pupils in the class and the average exam perfor- 

mance. 

Table 3.A.3: Regressions using test scores 

Panel A: Average test score statistics 
mean st.dev. min max n 

average test score 53.853 16.998 20.4 96.2 334 
Panel B: Regression results 

Fraction 
(1) (2) (3) (4) 

10.36 4.639 92.62 66.06 
(12.41) (10.74) (99.27) (77.75) 

Controls 
individual level controls no yes no no 

class FE no no yes yes 

N 334 271 334 271 

Source: MECP2012 
The regressions in this table are based on observations for a sub - 
sample of respondents for whom exam results data were available. 
The dependent variable is the average exam result (an average of all 

5 tests pupils took). The main explanatory variable is Fraction_id 
as defined throughout the analysis. 
Standard errors clustered at class level in parentheses. 
Statistical significance: * ** 10 %, ** 5 %, * 1% 
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3.A.3 Alternative definitions of proportion of PWA pupils in the class 

Overall concentration of PWA pupils in the class 

Throughout the analysis I rely on the concentration of PWA pupils in the class defined 
according to the following equation: 

Fraction_ M_it 
Zit = c -jet 

where M_ict is the number of pupils with a parent abroad in class c (excluding person 
i) in semester t and C_ict is the total number of pupils in class c in semester t. 

By construction Fraction_ia varies over time but alternative, time -invariant specifica- 
tions are also feasible. 

(3.6) 

I considered the following alternatives during the analysis: 

1. Using mother's and father's emigration experience separately 

2. Using information about a family ever experiencing paternal emigration, rather 
than the exact timing of the emigration experience 

I refrain from splitting the parental emigration experience by parent's gender due to 

the nature of migration in the data. Specifically, it is usually the fathers, who emigrate 

and it is their migration experience which is mostly reflected in the results of my 

research. There are not enough observations for emigration of mothers to use it as 

a separate indicator in a regression; it returns statistically insignificant coefficients. 

Pooling the two groups - migrant fathers and mothers - together improves the precision 

of coefficients. 

Alternatively, one may argue for the use of information about a family having ever 

experienced emigration in the observed period instead of the exact timing of emigration 

in the family. It certainly increases the number of observed cases per semester, but ne- 

glects important information about the PWA pupils by not allowing for returns. Barely 

any of the pupils were exposed to parental emigration for the entire 3 years and the 

short -time nature of emigration is key. In fact, regressions relying on the concentration 

of PWA pupils defined this way produce similar output, but the coefficients are often 

insignificant, due to much bigger standard errors. Another pitfall is that, when defined 

in such a way, the proportion of pupils with parents abroad does not vary over time, 

and hence use of dummy variables is limited. 

Combination of the two cases discussed above could also be considered, evoking 

the same concerns regarding statistical significance and usefulness of the variable in 

capturing the temporary nature of migration. 

Concentration of PWA pupils in the class by parents' education level 
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As in the case of the overall concentration of PWA pupils in the class, the fractions 
defined by education levels of parents may have also been defined differently. 

In the analysis I relied on the following definition of the variables 
FractionElementary_ict, FractionVocational_id, FractionSecondary_ict and 
FractionTertiary_ict 

MX _ict 
FractionX_ict = CX _ict 

(3.7) 

where X = (Elementary, Vocational, Secondary, Tertiary) MX_ict is the number of 

pupils with a parent abroad with the highest educational attainment X in class c (ex- 

cluding person i) in semester t and CX_ict is the total number of pupils whose parent 
has educational qualification X in class c in semester t. When identifying the educa- 

tional levels I allowed either a mother or a father to have obtained a given education 
level. PWA pupils were identified, as before, on the basis of having at least one parent 
abroad at a given time t, so that the resultant FractionX_ict could vary over time. 

The following options were considered: 

1. using either a father's or a mother's emigration as an indicator of educational 

attainment 

2. using information about a family ever experiencing paternal emigration, rather 

than the exact timing of the emigration experience to identify PWA pupils 

3. rather than expressing the proportion relative to the number of all parents with 

the given education level, comparing it to the entire class size 

The decision whether to use either parent's education level or to focus on a particular 

parent does not appear important for the results. My conclusions about the impact 

of certain groups of pupils do not depend on it. This is because parental education 

levels are highly correlated; hence the various definitions do not alter FractionX_ict 

significantly. 

Redefining the fraction of PWA pupils whose parents have a given education level 

in relation to the entire class size also does not change the outcomes. It only results in 

the coefficients being rescaled. However, I find its interpretation less intuitive. 

As for why I used the timing of parental emigration to identify PWA pupils, the 

reasons remain as before - to capture more precisely nature of the migration experience. 

3.A.4 Impacts by gender and migration - further regressions 
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Table 3.A.4: Differential impacts depending on individual migration experience 

OLS class FE individual FE 
(1) (2) (3) (4) (5) (6) (7) 

FractionElementary_ict .150 .176 -.082* -.075** -.024 -.082*** -.019 
(.166) (.118) (.043) (.031) (.044) (.031) (.037) 

FractionVocational_id -.794** -.657** -.128 -.127 -.126 -.209 -.203* 
(.315) (.290) (.159) (.167) (.145) (.143) (.112) 

FractionSecondary_id .176 -.063 .350** .379** .282* .447*** .306*** 
(.239) (.212) (.158) (.171) (.147) (.136) (.115) 

FractionTertiary_ict .011 .217** .092 .103* .015 .134** .039 
(.123) (.105) (.061) (.062) (.051) (.055) (.041) 

individual emigration -.256*** -.363*** -.163* -.233*** -.244*** .069 .045 
(.093) (.095) (.086) (.088) (.088) (.046) (.043) 

FractionElementary_iot*Individual .193 -.056 .099 .118 .113 .221*** .194*** 
(.183) (.173) (.223) (.176) (.176) (.038) (.049) 

FractionV ocational_ict*Individual .166 .895* .036 .506 .540 -.048 .014 
(.553) (.488) (.528) (.442) (.443) (.178) (.167) 

FractionSecondary_ict*Individual .557* .597* .365 .239 .262 -.266** -.160 
(.307) (.321) (.261) (.336) (.329) (.117) (.110) 

FractionTertiary_wt*Individual .276* .025 .275** .114 .118 -.075 -.104 
(.141) (.131) (.144) (.128) (.126) (.091) (.076) 

Controls 
individual level controls no yes no yes yes no no 
semester FE no yes no no yes no yes 
class FE no no yes yes yes no no 
individual FE no no no no no yes yes 

no of observations 13842 10853 13842 10853 10853 13842 13842 

no of individuals 2669 2070 2669 2070 2070 2669 2669 

no of classes 159 159 159 159 159 159 159 

Source: MECP2012 
The dependent variable is the average grade of a pupil. FractionX_id are defined as throughout analysis, 
individual migration experience is a dummy variable equal to 1 if one's parent was abroad at time t. 
Standard errors clustered at class level in parentheses. 
Statistical significance: * ** 1 %, ** 5 %, * 10% 

3.A.5 Lagged Dependent Variable Specification vs. Individual Fixed Ef- 

fects regressions 

As mentioned, the fixed effects specifications (whether at the class or individual level) 

isolate any time -invariant changes specific to a class or student which influence the 

average grade of pupil and may be correlated with the Fraction-id. One may argue, 

however, that some of the important omitted variables vary over time. In particular, 

past values of the average grade are likely to explain a large proportion of the current 

average grade of a pupil and may be correlated with the proportion of PWA pupils in 

the class, even if I argue that such a case is unlikely. 

A lagged dependent variable specification, with a lag of average grade included 

as an explanatory variable, may shed some light on the issue of which changes in 

particular drive the results in the main paper. By including the lagged average grade 

into the regression I am hoping to capture any remaining unobserved characteristics 

(not captured by class fixed effects) which may be influencing current average grade. 

Then the change in Fraction_2Ct needs to be exogenous only to changes in the average 

grade and not its level. 
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Table 3.A.5: Differential impacts depending on pupil's gender 

OLS class FE individual FE 
(1) (2) (3) (4) (5) (6) 

FractionElementary_ict .255 .247 -.049 .065 -.042 .017 
(.247) (.187) (.101) (.094) (.052) (.057) 

FractionVocational_id -.457 -.313 .111 .120 -.069 -.054 
(.371) (.359) (.284) (.288) (.183) (.157) 

FractionSecondary_id .233 .105 .432** .397* .406** .254* 
(.227) (.233) (.208) (.226) (.159) (.141) 

FractionTertiary_ict -.092 .143 -.043 -.060 .014 -.093* 
(.165) (.138) (.109) (.117) (.074) (.049) 

female .443*** .464*** .404*** .434*** 
(.047) (.054) (.049) (.053) 

FractionElementary_ict*female -.140 -.211 -.027 -.153 -.010 -.011 
(.180) (.178) (.203) (.186) (.083) (.080) 

FractionVocational_id*female -.760* -.502 -.570 -.408 -.273 -.307* 
(.440) (.511) (.453) (.505) (.175) (.176) 

FractionSecondary_ict*female -.013 -.130 -.079 -.143 .028 .061 
(.286) (.326) (.268) (.301) (.149) (.141) 

FractionTertiary_id*female .261 .147 .287* .155 .189*** .198*** 
(.181) (.199) (.155) (.178) (.068) (.069) 

Controls 
individual level controls no yes no yes no no 

semester FE no yes no yes no yes 
class FE no no yes yes no no 

individual FE no no no no yes yes 
no of observations 13842 10853 13842 10853 13842 13842 

no of individuals 2669 2070 2669 2070 2669 2669 
no of classes 159 159 159 159 159 159 

Source: MECP2012 
The dependent variable is the average grade of a pupil. FractionX_ict are defined as through- 
out analysis, female is a dummy variable equal to 1 if pupil is female. 
Standard errors clustered at class level in parentheses. 
Statistical significance: * ** 1 %, ** 5 %, * 10% 

I run the following regression: 

Yid = a + 6Fraction_ict + ßXict + pt + r)c + BYc(t_1) + eict (3.8) 

where Yid is the average grade of individual i in class c at the end of given semester t, 

Yic(t -1) is its first lag, Fraction_ict represents the proportion of students with migrant 

parents in class c at the beginning of semester t, excluding pupil i, and is the main 

variable of interest. Xict is a set of individual level controls, rlc are class and pt semester 

fixed effects. Standard errors are clustered at class level. 

In Table 3.A.6 I present the results of the regression outlined above. I also restate 

the results of the regressions with individual fixed effects presented in Section 3.5, as I 

will be referring to them in my discussion. 

As can be seen in Table 3.A.6, all regressions produce positive coefficients, which 

are smaller than in the main baseline regressions with class fixed effects. Most of them 

are also statistically insignificant. Nonetheless, all three specifications seem to imply 

existence of a positive relationship between the proportion of PWA pupils in the class 
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Table 3.A.6: Individual FE vs. LDV Specification 

Fractiort_id 

individual FE 
(as in the baseline) 

(1) 

.328* 
(.176) 

individual FE 
(as in the baseline) 

(2) 
.174 

(.150) 
Controls 
Ye(t -1) 
individual level migration 
other individual controls 
semester fixed effects 
class fixed effects 
individual fixed effects 

no 
no 
no 
no 
no 
yes 

no 
yes 
no 
yes 
no 
yes 

LDV LDV 

(3) (4) 
.207 .163 

(.225) (.174) 

yes 
yes 
yes 
yes 
yes 
no 

yes 
no 
no 
no 
yes 
no 

Source: MECP2012 
The dependent variable is the individual average grade at time t. 
The main explanatory variable is the fraction of PWA pupils in a class at time t. 
Other individual controls include gender, number of siblings, mother and father's age 
and education. 
Standard errors are clustered at the class level and reported in parentheses. 
FE stands for fixed effects, LDV stands for the lagged dependent variable specification 
Statistical significance levels * ** - 1 %, ** - 5 %, * - 10% 

and the average grade. 

It is difficult to establish which approach is best suited in this case as it depends 

on the belief about the behaviour of the omitted variables, i.e. whether they are time - 

invariant or not. The lagged dependent variable and individual fixed effects models 

are not nested and the distinction may play a role here. Angrist and Pischke (2009) 

point out, however, that LDV and FE models have a bracketing property which may 

be informative of the true relationship being analysed. If LDV is the correct approach 

but fixed effects are used, then the estimates of the positive effect will tend to be too 

big. If the reverse is true, then the estimates of the positive effect will be too small. 

The FE estimates presented in Table 3.A.6 are only slightly larger than the LDV 

estimates and could provide an upper bound on the effect if the lagged dependent 

variable approach was more appropriate. In this case, the LDV estimates indicate 

either the correct impact or its lower bound. 

Even though the results presented in the main paper may not be capturing the 

causal relationship between Fraction_ict and the average grade perfectly, it is reason- 

able to conclude that there is a positive association of a similar magnitude between the 

two variables. 
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3.A.6 Lagged impacts of concentration of PWA pupils 

In Chapter 2 I also present results including lagged regressions, to account for the fact 
that migration may have a delayed influence; it is equally likely at an individual level 

and in a case of spillover. Thus, below I include a table with results of an analogous 
regression for the concentration of PWA pupils in the class. It is important to note 
that the full specification, including individual controls and class fixed effects produces 
insignificant regression coefficients, hence no conclusions can be drawn. This is most 
likely due to the fact that a specification with so many lags of the main explanatory 
variable is too demanding on the data set. 

Table 3.A.7: Lagged impacts of the concentration of PWA pupils in the class 

Fraction_iet 

first lag of Fraction_ict 

second lag of Fraction_ict 

third lag of Fraction_iet 

fourth lag of Fraction_iet 

fifth lag of Fraction_id 

Controls 
individual level controls 

class FE 
no of observations 

no of classes 

OLS class FE 
(1) (2) (3) (4) 

0.468 0.693 0.511 0.250 
(0.878) (0.670) (0.590) (3.188) 
0.103 -0.674 -0.516 2.454 

(0.837) (0.684) (0.632) (1.831) 
-1.232 -0.411 -0.624 -1.522 
(1.044) (0.835) (0.801) (2.105) 
1.590 1.701 1.887 ** -1.210 

(1.213) (1.083) (0.924) (2.239) 
1.250 1.289 1.694 ** -1.665 

(0.987) (.888) (0.842) (2.164) 
-3.121 * ** -2.931 * ** -3.197 * ** 1.380 

(1.129) (0.911) (0.846) (1.705) 

no yes yes yes 
no no no yes 

2252 1778 1776 1776 

137 137 137 137 

Source: MECP2012 
Individual level controls included in the regressions are as specified in the 
main analysis. Now the regression includes current concentration of pupils 
in the class and its five lags. 
Standard errors are clustered at class level. 

Statistical significance: * ** 1 %, ** 5 %, * 10% 
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Chapter 4 

Best of both worlds? Early cognitive and non -cognitive development 
of bilingual children. 

4.1 Introduction 

Language is a key instrument for human capital acquisition. Children develop linguistic 
skills very early in life and rely on them for further learning. Moreover, the early life 

language acquisition is often linked to better performance at later stages of schooling 
(Kamhöfer, 2014). This may be because language constitutes a learning skill,' returns 
to which are said to be very high in adult life (Neal, 2014). 

Home is the first environment in which we learn language from the moment we 

are born. In this paper I analyse empirically whether cognitive and non - cognitive 
performance of children differs depending on whether they speak one or two languages 
at home. As I explain below this is an empirical question as there are many mechanisms 

at play, often acting in opposite directions. Moreover, answering the question requires 

overcoming significant empirical challenges; some of those challenges can be overcome 

thanks to the use of a very rich data set produced by the Scottish Government - Growing 

Up in Scotland data. It contains very comprehensive information about socio- economics 

and life -style of a randomly selected sample of families of small children in Scotland 

along with a series of objective measures of children's performance. 

Given the importance of language for skill -development, raising bilingual children 

may be seen as an investment parents make in their human capital. Early life invest- 

ments in human capital result in creation of various skills, which are complementary and 

build upon each other over time (Carneiro et al., 2013). Cognitive and non -cognitive 

skills of an individual are crucial for adult life outcomes, such as the labour market suc- 

cess (Borghans et al., 2008). At an aggregate level they also contribute to a country's 

economic growth through the labour market channel. 

By exposing children to two different languages early on, parents may increase 

their productive skills and enable them to learn more efficiently in the future. Hence, 

bilingual children may have an educational advantage over their peers. 

However, bilingual children come from families where at least one parent is foreign 

and this may be a disadvantage. Raising bilingual children is a high effort task. It 

requires extensive involvement and skill from the parents. Some parents may be more 

successful than others in teaching their children two languages. Therefore, any poten- 

1Neal (2014) differentiates between productive and learning skills. He defines learning skills as 

those which not only increase one's productivity but also facilitate further learning. Productive skills 

are those acquisition of which increases productivity. 
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tial difference in performance of children from bilingual and monolingual families may 
also depend on factors other than the language they speak at home, e.g. the family 
background, culture, parental views and attitudes, etc. 

This is important because bilingual families constitute a heterogeneous group. They 
consist of families with two foreign -born parents (henceforth fully foreign families) or 

one foreign and one native parent (mixed -nationality families) which differ substantially 
from each other and from the native families. These differences may play an additional 
role in children's skill development as the families may create a different growing up 

environment for their offspring. 

For example, parents in mixed -nationality families are usually positively selected 

in terms of education and socio- economic background (Lanzieri, 2012). Thus they are 

in a better position to create a favourable upbringing environment for children and 

consciously engage in activities which enhance children's cognitive and non -cognitive 

development. 

Families with two foreign parents, on the other hand, may be less proficient in 

the native language of the country and may lack location- specific knowledge essential 

for a child's upbringing, e.g. institutional arrangements. They may also have smaller 

networks than native families. These factors may obstruct a child's development by 

limiting its exposure to and interaction with native children. 

For the reasons outlined above, it is theoretically ambiguous what is the effect of 

bilingualism on children's cognitive and non -cognitive performance. Thus an empirical 

analysis is required. To the best of my knowledge there are not many analyses of this 

kind in economic literature.2 There is a consensus in current linguistic literature that 

bilingualism can benefit children. It is argued that children who learn two languages 

may experience a delay in speech (Baker, 1999). This may temporarily affect their 

cognitive and non -cognitive skills but their overall abilities remain largely unaffected 

over the long term (Kaushanskaya and Marian, 2007). It is highlighted, however, that 

bilinguals may be advantaged or not relative to monolinguals, depending on the specific 

nature of the task they are facing (Sorace, 2011). The linguistic studies are usually 

based on experimental data and use very precise measures of development. However, 

arguably the subject groups of the studies are often selected since participation is 

voluntary. 

I exploit a rich, representative Growing Up in Scotland (GUS) dataset managed by 

ScotCen and the Scottish Government which provides information about a large, ran- 

domly selected sample of children in Scotland: their family situation, socio- economic 

2Duncan and Trejo (2011) compare the outcomes of children from mixed -nationality and foreign 

families. They do not focus on linguistic skills, however, and consider school performance of teenagers. 

Their research cannot therefore answer a question as to how early, if at all, potential performance gaps 

emerge and whether they depend on children's linguistic skills. 

Studies looking at small children, on the other hand, have mainly focused on the US and its Latino 

communities, and considered those from disadvantaged backgrounds or second generation immigrants 

(Reardon and Galindo, 2009; Fuller et al., 2009). Their growing up environment is different from the 

one created by bilingual families and thus the outcomes are not informative in this context. 
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characteristics, activities they engage in, parenting methods in the family and a series 

of children's performance measures. Importantly, apart from the parent- reported mea- 

sures of children's performance, it also provides information on how a child performed 
in cognitive tests taken on the day of the survey. 

The advantage of the data is that it is nationally representative. It is one of a very 

few data sets which, even though it was collected via a survey, contain a breadth of 

background information on the families and, importantly, provide objective measures 

of children's skills. Thus it allows me to overcome concerns of the linguistic literature 
that participants select into the study. 

Given the expectation of heterogeneity among bilingual families, I firstly compare 

the socio- economic characteristics of mixed- nationality, fully foreign and native families 

in Scotland who have children under the age of 6. I analyse their lifestyle by consid- 

ering the activities they engage in and their children's performance in various tests of 

cognitive and non -cognitive skills and of physical development. 

I use the language spoken at home, a mixed family composition, i.e. whether a child 

has one foreign -born and one native parent, and a fully foreign family composition, i.e. 

when both parents were born outside of the UK, as indicators of the bicultural and 

bilingual environment. Even though the main focus is on performance of bilingual 

children, I single out mixed -nationality and foreign families to highlight the differences 

between the two groups. However, the results for foreign families are frequently too 

imprecise to draw any firm conclusions; this is due to a small number of families with 

two foreign -born parents in the sample. 

I find that mixed, fully foreign and native families differ socio- economically. Further, 

they differ in the way they spend time with their children and in the views they hold 

on their children's upbringing and future career. 

Children from all backgrounds perform comparably in most fields, with an excep- 

tion of the English Vocabulary Naming exercise. On average, bilingual children do not 

perform worse than monolinguals in the task. There is heterogeneity within the group, 

however. Bilingual mixed -nationality children lag behind the monolingual native chil- 

dren at the age of 3 but they catch up by the time they are 5 years old. Further, 

monolingual mixed -nationality children perform better than monolingual native chil- 

dren. However, there is some evidence that bilingual children who have two foreign 

born parents may perform worse than the monolingual native children and not improve 

with age; the effect is sizeable but insignificant, which may be due to the small number 

of observations in the data. 

I analyse the contribution of various activities to the English Vocabulary Naming 

score. I find that some, but not all factors, including practising letters and visits to the 

zoo, have a higher payoff for bilingual and mixed- nationality families than for native 

children. This is expected if worse performance is related to linguistic skills as these 

activities facilitate language acquisition. 

It is clear that mixed families are not equivalent with the families where both 
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parents are foreign. Fully foreign families constitute a very small proportion of the 
GUS sample (1 %). Therefore a comprehensive and robust analysis of outcomes for 
such a small subset is not possible. However, I establish that children from fully foreign 
families underperform in the same aspects of cognitive and non -cognitive development 
as children from mixed families, but the gap between them and native children is much 
larger. Moreover, unlike the children whose both parents are foreign -born, children 
from mixed -nationality families improve their performance with age. This may be 
because children from fully foreign families not only face the challenge of mastering 
two languages, but their parents may be in a worse position to help them catch up due 
to the lack of institutional, cultural and linguistic knowledge. 

The analysis is descriptive in nature and relies on raw comparisons and simple re- 

gressions. The causal inference one can make is threatened by unobserved heterogeneity 
and selection bias. Of particular concern is the fact that foreign -born parents select into 
migration and into intermarriage. Moreover, teaching a child two languages is a choice 

and as such is endogenous. I discuss the extent to which these factors are problematic 
and stress that the results are robust to the inclusion of a variety of controls which may 

matter for both language used at home and children's skills. 

Given the simplicity of the approach and inability to control for sources of bias, 

one may question the value of any additional input from economists. I argue that this 

research is novel and important for the understanding of the role skills play in economic 

outcomes. 

I have already indicated that this work improves on a significant proportion of 

linguistic research by basing the analysis on a representative sample of population and 

thus eliminating the bias stemming from potential selection of participants into the 

study. 

I do not provide a method which fully controls for sources of bias in this study. 

Neither do I claim, however, that the results presented here are causal. I am aware of 

and consider the threats to validity of the results; providing solution to these issues (by 

e.g. using an instrumental variable approach) is left for future research on the topic. 

As already pointed out, this analysis constitutes an important starting point in an area 

of interest to economists. 

It is not uncommon for economists to present descriptive analyses uncovering pat- 

terns in certain phenomena prior to undertaking robust econometric analysis and ob- 

taining causal relationships, particularly in new research fields. Examples can be found 

in economics of education. For instance, analyses of gender and racial gaps or differences 

in performance between immigrant and native children often rely on raw across -group 

comparisons and then gradually add controls, uncovering the degree to which the po- 

tential gaps can be explained by other factors (Fryer and Levitt, 2004, 2006, 2010; 

Duncan and Trejo, 2011).3 

3Fryer and Levitt (2004, 2006) start their analyses of the black -white gap trajectory by analysing 

the raw differences in children's performance at different stages of kindergarten and early schooling. 
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Despite the shortcomings, this paper confirms many findings from the linguistic 
literature to date and provides further contributions. Firstly, I show that the role 
bilingualism plays in children's cognition varies depending on the family situation. 
Families with two foreign -born parents seem to be particularly disadvantaged. Thus, for 
policy purposes it is important to understand how the upbringing process differs in such 
environments. Another important novelty of this paper is the analysis of performance 
of children under the age of 6. 

Further, I have at my disposal various, often complementary, measures of develop- 
ment. Their use allows me to conclude that cognition, broadly speaking, is not affected 
by bilingualism. The only effects are related to English language skills and are affected 
only early in life. The difference disappears by the age of 5. 

The paper is structured in the following way. I provide a brief overview of relevant 
literature in Section 4.2. I discuss data and provide unconditional comparisons in 

Section 4.3. Section 4.4 contains regression analysis and its results. In Section 4.5 I 

discuss limitations of my approach and conclude. 

4.2 Literature 

This paper reflects ideas from various strands of economic, sociological and linguistic 

literature. Economists have argued that development of cognitive and non -cognitive 

skills is vital for short -term (Apps et al., 2012) and long -term outcomes of individuals 

(Aizer and Cunha, 2012; Behrman et al., 2014; Feinstein, 2003) and plays an important 

role in economic development (Hanushek and Woessmann, 2009). 

These skills develop very early in life (Heckman and Conti, 2012; Carneiro et al., 

2007) and depend on the initial level of human capital as well as investments made, 

which are complementary. What kinds of investments are most effective has been 

subject to a debate (Keane and Fiorini, 2012). 

It is also important which skills parents invest in. Recent research, apart from 

distinguishing cognitive and non -cognitive traits, categorises the skills into productive 

and learning. Investments in learning skills contribute to both future productive and 

learning skills and enable further progress in learning. Investments in productive skills, 

on the other hand, return only future productive skills. Well- educated adults, who 

forego their earnings early in the career to invest in further education, possess greater 

learning capacities already when growing up. This is because their families invested 

in their learning skills during their childhood. The higher early investment in learning 

skills, the higher the payoff in the future (Neal, 2014). Teaching children two languages 

early in life may be seen as a parental investment in a learning skill. 

I argue that language, specifically simultaneous bilingualism,4 may be the main 

They then include controls to demonstrate that a significant proportion of the gap can be explained 

by observed differences between the groups. Interestingly, they find a diverse trajectory across groups 

and ages. Only then they consider mechanisms which could explain the remaining performance gap. 

4Simultaneous bilingualism is a form of bilingualism that takes place when a child becomes bilingual 
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channel of difference in performance between children, which brings me to linguistics 
literature. Baker (1999) provides an extensive overview of the impacts of bilingualism 
on cognitive outcomes in children. Bilinguals seem to have an advantage in certain 
thinking dimensions, such as divergent thinking, creativity, early metalinguistic aware- 
ness and communicative sensitivity. At the same time, bilingual children may initially 
possess a smaller vocabulary in each of their languages (011er and Eilers, 2002; Porto - 
carrero et al., 2007; Bialystok, 2009). Nonetheless, so far research found no correlations 
between bilingualism and IQ (Kaushanskaya and Marian, 2007) and it is suggested that 
many cognitive skills remain unaffected by bilingualism (Baker, 1999; Sorace, 2007). 

Most recent research indicates that bilingualism can slow down cognitive ageing by 
exerting a positive effect on later -life cognition (Bak et al., 2014). However, many of 

those findings are based on experiments run on a relatively selected sample. 

Bilingualism on its own is unlikely to fully explain differences in performance be- 

tween children. Bilingual families differ from each other and, since parental roles in early 

childhood are crucial, one should also account for the family background. Human and 

cultural capital are transmitted across generations and can influence educational out- 

comes (Black et al., 2005; Black and Devereux, 2011; Holmlund et al., 2011; Bjorklund 

and Salvanes, 2010). Children's attitudes towards school, aspirations and non -cognitive 

skills are highly correlated with those of their parents (Heckman and Rubinstein, 2001; 

Borghans et al., 2008; Carneiro et al., 2007). Activities families engage in and lifestyle, 

which form cultural capital, are usually learnt from parents and have influence on cog- 

nitive and non -cognitive skills (Meier Jaeger, 2011). De Philippis (2014) argues that 

culture is so persistent, it can explain correlation in PISA test scores between second 

generation immigrants and natives in their home countries. 

Research suggests that family characteristics such as income and education (Er- 

misch, 2008; Hartas, 2011) but also time spent reading, writing or practising rhymes 

(Melhuish et al., 2008) may all influence children's cognitive and non -cognitive perfor- 

mance. Keane and Fiorini (2012) find that time spent in educational activities is the 

most productive input into cognitive skill development. 

Thus, I expect the performance of bilingual children from mixed -nationality and 

fully foreign families to differ from each other because of the different environments 

they are growing up in. 

The roles family background and culture play in outcomes have been recognised 

in migration studies. Economic literature established the existence of a performance 

gap for first generation immigrants, relative to the native population. The extent of 

the difference and whether it disappears with time depend crucially on the age at 

arrival in the country (Boehlmark, 2008) as well as the length of stay before the gap is 

measured (Glick and Hohmann -Marriott, 2007; Glick et al., 2012). The divide is also 

visible for second generation immigrants but varies across countries (Dustinann et al., 

2012). In fact, studying second generation immigrants from minority groups in Britain, 

by learning two languages simultaneously from birth. 
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Dustmann et al. (2010b) find that, for some minorities, the pupils not only catch up 
but even outperform their native peers. For this group whether the gap closes depends, 
among other factors, on ethnicity and country of birth (Reardon and Galindo, 2009; 

Glick et al., 2012), parental education levels (Fuller et al., 2009) and language spoken 
at home (Dustmann et al., 2010b; Rosenthal et al., 1983). Activities parents engage 
in are also central to the discussion (Brooks -Gunn and Markman, 2005). For example, 
Becker (2010) finds that in terms of language development Turkish children benefit 
more from activities outside the household than their German peers. 

Most studies focus on immigrants past the early childhood stage. Dustmann et al. 

(2010a) consider 5 -16 year olds in the UK, whilst Dustmann et al. (2012), Dronkers 
and de Heus (2012) and Kornder and Dronkers (2012) look at 15 year olds in Europe 
and Nordin and Rooth (2007) look at labour market outcomes of grown up second 

generation immigrants. With the exception of a few studies, little is known about 
immigrant children's performance at earlier stages of life.5 Reardon and Galindo (2009) 

look at development of cognitive and non -cognitive skills of pre -schoolers and Fuller 

et al. (2009) of toddlers, but they focus specifically on Latino communities in the US. 

Hence, my analysis adds to the work in this area. 

Further, research has generally focused on second generation immigrants and the 

literature on performance of children from mixed marriages is rather limited. Duncan 

and Trejo (2011) study outcomes of 16 -17 year olds from Mexican -American mixed 

families and find that they outperform other Mexican second generation immigrants. 

They do not compare the group with the native population though. 

Very little is said about language as a channel for closing of the performance gap 

identified in the migration literature. I demonstrate that bilingualism and family com- 

position are strongly interlinked and key for a child's performance. 

4.3 Data and descriptives 

4.3.1 Data 

The data used in this analysis come from the Growing Up in Scotland (GUS) lon- 

gitudinal study. It has been commissioned by the then Scottish Executive Education 

Department and is managed by ScotCen Social Research.6 It gathers information about 

physical, cognitive and non -cognitive development of children born in Scotland, as well 

as demographic and socio- economic details of the households they live in. The main 

topics covered by the study include the household composition and family background 

(parental education, income, employment, etc.), parental relationships, support parents 

receive and their views on parenting, childcare, pre -school and subsequently school en- 

rollment, the child's health and development, the activities the child is involved in 

5Note that the list proposed here is exemplary and by no means exhaustive. 

6Detailed information about the project can be found on the website: 

http://growingupinscotland.org.uk 
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(including outings, physical and intellectual activities at home), social networks and 
children's development assessments. 

Most importantly, the set of children's performance measures is diverse. Non - 
cognitive skills and physical development are assessed on the basis of questionnaires, 
such as the Strength and Difficulties Questionnaire and the Communication and Sym- 
bolic Behaviour Score Questionnaire, filled by parents or guardians. The cognitive skills 
of a child, however, are tested using the British Ability Scales during the interview. 
These measures in particular are therefore objective and reliable. 

The participating families were randomly selected using Child Benefit records for 

Scotland and data was further weighted to adjust for initial selection as well as attrition. 
I apply the longitudinal weights throughout the analysis. For more details of the 
selection and weighting procedures, see Appendix 4.A. 

The study now captures three cohorts of children: Child Cohort (CC) of around 
3000 born in 2002/2003, Birth cohort 1 (BC1) of circa 5000 children born in 2004/2005 

and Birth Cohort 2 (BC2) of about 6000 children born in 2010/2011. Due to data 
availability I rely on the BC1 and CC data for the purpose of this analysis.? The data 
for CC comprise 4 annual waves following children from age 3 to 6; the data for BC1 

has been collected for 6 annual waves from when the children were 10 months of age 

until 6 years old. I apply the relevant weights and then combine the data to focus on 

analysis by age, rather than cohort. At a final wave the achieved sample size for both 
cohorts is 5857. This group participated in all waves of the study but observations are 

also available for those who participated only in some waves. 

4.3.2 Identification of bilingual children 

I identify bilingual children on the basis of language spoken at home. Using the data at 

hand, I separate groups who speak only English at home, English and another language 

and another language only (this is a negligible group). 

This measure is not perfect. It does not provide much information about the families 

concerned. In particular, British born native speakers of English, foreign born residents 

of Scotland who are native speakers of English (e.g. if they come from the USA or 

Australia, etc.) as well as those who may choose to speak English, rather than their 

first language at home, will all be identified as monolingual families. On the other hand, 

speakers of Gaelic or Scots who identified themselves as speaking "other language" at 

home even though they are native residents of Scotland will be identified as bilingual, 

along with families where one or both parents were born outside of the UK. Therefore, 

the linguistic groups will be heterogeneous in terms of their cultural background. 

For this reason, I also group families into categories on the basis of parents' origins. 

In particular, I define a child as coming from a mixed family if one of its parents was 

7So far only one wave of data for Birth Cohort 2 has been released and it is not as informative for 

the purpose of this analysis. More information about the study and resultant research can be found on 

the project website, growingupinscotland.org.uk 
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born outside of the UK and one in the UK and as native if both parents were born 
in the UK. I also identify children from the fully foreign families if both their parents 
were born abroad. This group constitutes a very small proportion of the sample.8 I 
separate mixed and fully foreign children in analysis, but given the small number of 
observations for fully foreign families, the results for this group should be treated with 
caution. 

Definition of migrant status on the basis of country of birth is standard in the 
literature (Ozden et al., 2011) but has its limitations, as I cannot distinguish certain 
groups from each other. For example, a parent born abroad to two British citizens who 
then moved back to the UK will be identified as foreign born in this study. Equally 
a parent who is a second generation immigrant himself will be identified as native as 

he was born in the UK. In the majority of such cases I expect, however, the definition 
to imply that a child is brought up by parents of different nationalities, cultures and 

potentially in two different languages. Migration status is also often determined on 

basis of one's nationality, but this too has its drawbacks and is impossible to apply in 

this case, as no nationality information was collected during GUS. 

Although intertwined, language and migration status may have different implica- 

tions for children's development. Admittedly, there may be heterogeneity among bilin- 

gual children depending on whether they come from a mixed or fully foreign family. At 

early stages of development, children who speak the native language of the country they 

are growing up in, may find it easier to assimilate and interact with society (Rosenthal 

et al., 1983). Those who speak two languages may require further support from their 

parents and the level of help they receive will depend on the family composition. 

Language and migration status are closely related. As can be seen in Table 4.1, 49% 

of children in mixed and foreign families speak English and another language or another 

language only at home. The corresponding group among natives reaches only 1 %. 

Despite the high correlation, I will be using both language and family composition to 

identify the channel of the effect, if differences between children emerge. In particular, 

I would like to answer the question whether the difference is purely driven by language 

or whether unobserved characteristics of the families also contribute to the outcome. 

From here on mixed family composition is defined by the variable mixed, the fully 

foreign family composition by the variable fully foreign and bilingualism is identified 

by the variable bilingual. It will become clear that often they are equivalent in terms 

of the results I obtain. 

I compare the families in this study with what is known about immigrants to Scot- 

land and conclude that the group is representative of the foreign and mixed -nationality 

families in Scotland. Details can be found in Appendix 4.A.5. 

8There were only 70 children with both foreign parents in the combined sample in the final wave. 
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Table 4.1: Sample size and language 

Panel A: Sample size at final wave 

Birth cohort 
Child cohort 
Total 

mixed families 
318 
179 
497 

Panel B: Language 

overall 
mixed and foreign family 
native family 

fully foreign families 
45 
25 

70 
spoken at home 

native families 
3344 
2021 
5365 

only English English and other other only 
94% 5% 1% 
51% 40% 9% 
99% 1% 0% 

Panel C: Correlations 
Corr(language, mixed) 
Corr(language, foreign) 

0.369 
0.534 

Data source: Growing Up in Scotland, ScotCen and the Scottish Government 

4.3.3 Outcome variables for children 

I analyse various measures of cognitive and non -cognitive development which were col- 

lected for participating children. As a check and to argue that there are unlikely to 

be differences in other aspects of development, I also briefly look at measures of motor 

and physical development available in the data. Below I describe how the outcome 

variables were created as well as which cohort and age group they are available for. 

The Strength and Difficulties Questionnaire (SDQ) is a behavioural screening 

questionnaire. It was undertaken for children in both cohorts at ages 4, 5 and 6 and 

filled by the child's parent on the day of the survey. It includes 25 questions used to 

measure five aspects of a child's development - emotional symptoms, conduct problems, 

hyperactivity or inattention, peer relationship problems and pro -social behaviour. A 

score is calculated for each aspect and the total score is a sum of the scores from all 

the scales except the pro -social. The main indicator, total SDQ score, is a variable on 

the scale of 0 -34 with the higher score indicating worse performance. 

The Communication and Symbolic Behaviour Score (CSBS) measures non- 

cognitive development of children and was only used with Birth Cohort children at the 

age of 2. Respondents were asked to complete questions which assessed their child's com- 

munication, emotional development, understanding and interaction with peers. The 24 

questions were grouped into clusters of individual scores. Clusters can be added into 

three composite scores assessing social communication, expressive language and sym- 

bolic functioning. A total score is the sum of the three composites and ranges from 0 

to 57, with the higher score indicating better performance. 

The exact questions and groupings which contribute to each score in SDQ and CSBS 

can be found in Appendix 4.A. 
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The British Ability Scales measure cognitive development. Children participating 
in GUS were subjected to two tests, Naming Vocabulary and Picture Similarities Exer- 
cise, which were conducted by the surveyor, not reported by the parent. The vocabulary 
test involves the child naming in English coloured pictures from a booklet he is shown 
one at a time and is aimed at assessment of spoken vocabulary. The exercise captures 
expressive language ability as well as the recall skill and depends on the child's existing 
vocabulary. The Picture Similarities test consists of a booklet with four images on each 
page and a set of cards with a single image. The child is asked to match the card with 
a picture in the booklet on the basis of them sharing an element or a concept. I use 
the percentile normative scores in the analysis. The normative scores are derived from 
standard tables and defined with the reference to the standardisation sample used in 
developing of the assessment (see Bradshaw et al. (2009) for details). 

Respondents were also asked to assess the child's speech development from age 2 

onwards. This is a subjective measure which was based on whether: 1) the child can 
be understood by strangers, 2) the child can be understood by family and friends and 

3) the child can be understood by the respondent. The answer was to be given on the 
scale from 1 to 3 where 1 indicated mostly, 2 sometimes and 3 not at all. 

Children in both cohorts were also assessed in terms of their physical and motor 
development. The test for babies took place at the age of 1 and for toddlers at the 
age of 3. Hence, CC was tested only once (age 3) and BC was subject to a baby test 
at age 1 and to a toddler test at age 3. 

Availability of the outcomes for both cohorts at any given age is presented in Table 

4.2. 

Table 4.2: Availability of outcome measures across cohorts and age 

Age 1 2 3 4 5 6 

BC1 CC BC1 CC BC1 CC BC1 CC BC1 CC BC1 CC 
SDQ score x x x x x x 

CSBS score x 

BAS score x x 

Child's speech x x x x x x 

Motor development x x x 

Note: here x indicates that data are available for this age group and cohort. 

4.3.4 What do we learn about Scottish families - unconditional analysis 

To study the effect of bilingualism on outcomes, it is important to control for character- 

istics of the families. Therefore, in this section I investigate socio- economic differences 
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between families, the way they spend time, their views and attitudes and their children's 
performance. I use weighted data, but do not control for any other characteristics in 
the comparisons. 

Household composition and socio- economic situation 

I start by comparing monolingual and bilingual families (see Table 4.3). I find that a 
higher percentage of parents in monolingual families are lone parents. Both types of 
families are relatively equally represented in all NS -SEC categories. They seem to be 
alike in terms of education levels of parents, although there is a degree of polarisation 
within the bilingual category with relatively high percentage of very highly educated 
parents and parents with no qualifications. 

The division by language hides a significant heterogeneity between the families in 

the sample. Whether families are mono- or bilingual depends largely on parents' origins. 

Whilst almost all native families are monolingual, the bilingual group combines together 
mostly families with one and two foreign parents. The environment they can create for 

children to grow up in, which also contributes to the children's linguistic proficiency, 

may be better captured in an analysis on the basis of where the parents were born. 

The mixed, fully foreign and native families in the study differ from each other in 

socio- economic characteristics. The families are similar in size, but a higher percentage 

of respondents in native families are lone parents in comparison with mixed families. In 

particular, 17% of native parents were lone parents when their child was 6 in contrast to 

only 11% of parents from mixed families and 1.4% of parents from fully foreign families. 

Pronounced differences emerge also in terms of education with 47% of mixed par- 

ents and 29% of native parents having completed a degree. The higher educational 

attainment in mixed families is only partly channelled into their equivalised household 

incomes which are comparable with those of natives, except for the bottom quintiles. 

Mixed households are more likely to be classified higher in the NS -SEC classification 

with 67% falling into managerial and professional classification, compared with 53% 

of the native households. A higher percentage of mixed families live in the 20% least 

deprived areas of Scotland. 

Thus, so far I find no indication of children in mixed families being at any material 

disadvantage relative to native children. In fact, given higher educational attainment 

of their parents on average, one may be inclined to conclude the opposite. 

On the other hand, fully foreign families seem disadvantaged relative to native 

families. Even though almost 40% of parents from foreign families have a degree qual- 

ification, only 42% are employed in managerial and professional occupations. Notably, 

a higher percentage of them are small business owners when compared to mixed and 

native families. These families are also overrepresented in the bottom quintile of the 

household income distribution and almost a third live in the 20% most deprived areas 

of Scotland. 
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The observations about socio- economic characteristics prompt the question of po- 
tential selection of the non -native families. The concern is justified by the evidence in 
literature that more educated immigrants have a higher propensity to intermarry with 
natives (Sandefur and McKinnell, 1986; Lichter and Qian, 2001; Meng and Gregory, 
2005; Chiswick and Houseworth, 2011) and the theory of assortative mating (Green- 
wood et al., 2014), suggesting that the group may be positively selected. On the other 
hand, the families with two foreign -born parents may be negatively selected. Therefore, 
it will be important to control for the family characteristics in the analysis. 

Since the analysis by language used at home masks some important differences 
between the families, I will compare parental investments in children, parents' views 
and the way they spend time with children considering the family composition. 

Parental investments in children 

Given the richness of the data, it is possible to shed light on the activities children 
living in Scotland engage in and investigate whether native, mixed and fully foreign 

families make different investments in children. 

Investments in this context encompass any activities parents involve in with children 
- educational, physical, social. The idea is to see whether a child's general environment 
differs in terms of their exposure to various factors which may contribute to development 

in early years. It is a key element of nurture, which may be correlated with parents' 
culture, hence contributing to human capital accumulation of the child (Keane and 

Fiorini, 2012). These investments may be a result of conscious choices parents make 

to ensure a child's development or a reflection of their lifestyle. 

I consider unconditional differences between children from mixed, foreign and native 

families in every day activities they are involved in. The differences are taken over 

percentages of respondents from these families stating that they engage in a given 

activity. Here I just highlight some tendencies. Details can be found in Appendix 4.B. 

Overall, families participate in similar kinds of activities and with a comparable 

frequency, particularly with respect to outdoor play. Foreign respondents do, however, 

on average visit friends with children less frequently than parents from native or mixed 

families do. In particular, 12% less foreign respondents visit friends with children most 

days when the child is 2 years old, but by the age of 6 the difference is only 2 %. 

Children in mixed families are less frequently involved in educational activities such 

as reading books or practising rhymes and songs. However, the differences are small 

and disappear with age. The situation is different for fully foreign families, where 

lower percentage of parents read to the child or practise letters with the child every 

day. Further, children in mixed and foreign families watch less TV on average, although 

the differences die off as they grow older. 

Differences also emerge in types of entertainment outside home that parents provide 

for their children. For example, a lower percentage of parents from native families state 
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they have taken a child to the library or museum in the previous year, relative to mixed 
families. On the other hand, a higher percentage of respondents from native families 
have been to the swimming pool or zoo, compared with the mixed families. In contrast, 
children from fully foreign families are much less likely to engage in any such activities; 
for example, 40% more respondents in native families have taken their children to 
swimming pool. 

The observations suggest heterogeneity in families' lifestyles, which may be a re- 
flection of parents' lifestyles in general, e.g. whether they are physically active or have 
passion for literature, irrespective of having a child and be correlated with their socio- 
economic characteristics. They may, equally, be a result of conscious decisions made 
by parents regarding their children's upbringing. In particular, parents in mixed fam- 
ilies may spend more time with their children practising letters as they feel a need to 
do so, given that children in many cases are bilingual and are learning two languages 
simultaneously. 

Parental views and ambitions 

Parents have distinctive ambitions for their children and views regarding upbringing. 
A higher percentage of parents in mixed than in native families hope for their child to 
complete a postgraduate degree. The difference may not be so surprising, bearing in 

mind that it is unconditional and that a higher percentage of mixed family respondents 

have completed tertiary education. The disparity narrows, however, with the age of 

the child. On the other hand, respondents from foreign families are less likely than 
natives to wish that their child completed an undergraduate degree and this difference 

persists as the child grows up. 

Greater differences between respondents from mixed, foreign and native families 

are visible in their attitudes towards parenting. Specifically, native respondents were 

more likely to say that they agree or strongly agree that nobody can teach them how 

to be a good parent, although the gap narrows with the age of the child and becomes 

insignificant by the age of 4. A difference emerges also in the view that it is better 

for children to have two parents than one where about 16% more mixed family and 

30% foreign family parents than native respondents agree or strongly agree with the 

statement. At the same time, respondents from mixed and foreign families are less likely 

to have used disciplining techniques, such as naughty step or ignoring bad behaviour 

with the child. They are also less likely to say that they smack the child or use a raised 

voice. 

These contrasts in opinions may be partly a reflection of the family situation, with 

a higher percentage of native households being lone parent families. They may also 

suggest that families differ in their approach to upbringing on difficult to measure 

dimensions. There is potential for this heterogeneity to translate into child's outcomes, 

particularly in sphere of non -cognitive skills and behaviour (Borghans et al., 2008; 
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Carneiro et al., 2007; Heckman and Rubinstein, 2001). 

4.3.5 Child outcomes 

I start by comparing the performance of bilingual and monolingual children without 
conditioning on any other variables, to identify whether their outcomes differ. Since 
the bilingual group is rather heterogenous, I also make these comparisons by family 
composition. 

From Table 4.5 it is clear that bilingual children score much lower than monolingual 
children in the (English) Vocabulary Naming exercise at both age 3 and 5, but the gap 
between the average score of the two groups narrows with age. 

The observation is also true when comparing children from both mixed and fully 
foreign families with native children. Importantly, however, the gap is much smaller for 
the group of children from mixed families and almost closes by the age of 5. Children 
from foreign families score 25% lower than native children at the age of 3, which is 

equal to 45% of the average score. Further, they still perform much worse than native 
peers at the age of 5. 

The same cannot be said about the Picture Similarities scores, where there are no 

significant differences between the groups, irrespective of whether the comparison is 

made on the basis of language or family composition; if anything, mixed and foreign 

family children seem to overtake native children and bilingual children overtake the 
monolingual children. 

There are also visible differences in the percentage of children who, according to 

the respondents, can be mostly understood by strangers. The gap between bilingual 

and monolingual children is significant at the age of 2 but the outcome equalises with 

age. Differentiating by family composition, once again the gap exists only for foreign 

children, closes with age and disappears entirely by the age of 5. A similar pattern 

emerges when parents are asked whether the child can be understood by family and 

friends, but not if the child can be understood by the respondent. 

Children perform comparably in non -cognitive and behavioural assessments, such 

as CSBS and SDQ.9 This observation holds for the total scores, as well as their com- 

posites (see Tables 4.4 and 4.6). However, the difference in CSBS total score (.761 for 

mixed and 1.623 for foreign children, equivalent to 14% and 30% of standard deviation, 

respectively), is statistically significant; it is due to the difference in performance of 

children in CSBS social and symbolic composite part of the test. Statistically signifi- 

cant differences also emerge between native and foreign children in the total SDQ score 

and its peer relationships component. 

I consider measures of motor and physical development and find no differences 

across the groups. The results of this analysis can be found in Table 4.B.8 in Appendix 

4.B.1. 

9Note: CSBS is the Communication and Symbolic Behaviour Score measured at age 2, SDQ is the 

Strengths and Difficultires Questionnaire score measured at ages 4, 5 and 6. 
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To summarise, the observations so far suggest that both language and family com- 

position may play a role in children's performance. Based on the unconditional com- 

parisons, children from mixed and foreign families lag behind in cognitive outcomes 

that are most likely driven by language skills (i.e. speech -related) and not any other 

aspects of development. Moreover, in case of mixed -nationality children, this is true 
only early on in life; they catch up with native children by the age of 5. Similar con- 

clusion is reached when comparing bilingual and monolingual children. This is most 

likely because the family composition is closely related to bilingualism; almost all na- 

tive families are monolingual whilst mixed and fully foreign families are more likely to 

be bilingual. 

Importantly, there are no differences in non -cognitive and behavioural outcomes. 

Judging by the average Picture Similarities score, the cognitive skills are also not af- 

fected (at least to the extent measured by the test). However, it becomes clear that 

children from foreign families perform visibly worse in the exercises and the initial gap 

between mixed family and native children is much smaller. 
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4.4 Conditional comparisons 

The unconditional analysis suggested that, although there are some differences between 
families in terms of socio- economics and in parental views, parents often engage in simi- 
lar activities with children and children perform comparably in majority of dimensions, 
except for those related to speech. I hypothesise that the difference in the latter is 

driven by the fact that high percentage of children in mixed and foreign families are 
bilingual or speak a language other than English. 

Comparisons not taking into account any socio- economic circumstances of the fami- 

lies are likely to produce a misleading picture, particularly given the fact that children's 
outcomes are often correlated with parental education levels (Black et al., 2005), in- 

come and social status (Meier Jaeger, 2011) as well as environmental factors, such as 

the number of siblings, social interactions the child is exposed to, etc. (Heckman and 

Conti, 2012; Hartas, 2011). It is vital to control for these factors to isolate the effect 

related purely to the family composition or language. The raw comparisons do not 

control for heterogeneity within the groups, whereas distinctions may emerge given 

specific circumstances. 

Conditioning on variables key for children's performance may also, at least partly, 

mitigate the effect of selection of migrants. Specifically, given the presumption that 

mixed families are positively selected on socio- economics, I would like to control for 

the selection. Further, positively selected mixed -nationality parents may realise the 

disadvantage their children are at and consciously attempt to compensate for it. An 

example of such compensation could be the higher frequency with which they practice 

letters with children or visit the library. Since such types of investments in children 

matter for their cognitive development (Keane and Fiorini, 2012), they need to be 

accounted for in the analysis. 

4.4.1 Empirical specification 

Baseline 

I start the analysis from a simple regression of various outcomes on the language and 

family composition, controlling for socio- economic characteristics of the household, ac- 

tivities parents engage in at home, physical activity and parenting methods as proxied 

by attitude to discipline. The regression equation becomes: 

Yit = a + ß1 bilinguals + ß2mixedi + ß3 f oreigni + )34f emalei + ßsageit + ß6Xit + 7t eit 
(4.1) 

where Yt are various outcome measures for child i at time t, bilingual is a dummy 

equal to 1 if a child speaks English and another language at home, mixed is a dummy 

variable equal to 1 if one of child's parents was born outside of the UK, foreign is a 

dummy variable equal to 1 if both parents were born outside of the UK, female is a 

dummy variable equal to 1 if the child is female, age is a variable reflecting child's age 
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in years, Xit contains household characteristics such as number of siblings, whether 
a two -parent family, parental education level and NS -SEC classification, geographical 
location by the index of deprivation, and variables directly related to child's upbringing 
such as activities child engages in at home (rhymes, letter and reading practice, use 
of computer, watching TV), physical activity (play outside, running, jumping, etc.), 
outings (visits to library, museum, zoo, gallery, swimming pool, cinema) and discipline 
(use of naughty step, time out etc.). Where the outcome variable was measured at more 
than one point in time, I cluster standard errors at an individual level and include time 
fixed effect ryt. Some elements of Xit, such as the activities families engage in, may 
be endogenous as they are likely simultaneously determined with the child's outcomes. 
However, as will become clear from the output tables, excluding them from regressions 
does not change the results. I include both the family composition dummies and a 

bilingual dummy as I have already argued that they may jointly determine children's 
outcomes. 

The measures considered here are the BAS outcomes (Picture Similarities and Vo- 

cabulary Naming score), Strength and Difficulties Questionnaire and Communication 

and Symbolic Behaviour Scale. I use OLS to estimate the impact on these. I also briefly 

look at the respondent- assessed speech development of the children, which is measured 

using an ordinal variable (1 -3). For this outcome I rely on OLS and ordered probit but 

do not report all results, as the relationship is insignificant once controls are included. 

Since the family composition and the languages spoken at home are correlated with 

each other and children from fully foreign families seem to perform much worse than 

others, I introduce an interaction between language spoken at home and family compo- 

sition to further explore the relationship between these two variables. The regression 

becomes: 

Yit = a + ßibilinguali + ß2mixedi + ß3foreigni + Bimixedi x bilinguali (4.2) 
+ 92 f oreigni x bilinguali + ß4f emalei + ß5ageit + ß6Xit + yt + eft 

All the controls remain unchanged. I exclude monolingual speakers of another language 

from the regression (n =68) as combining bilingual children with monolingual speakers 

of language other than English is problematic, as the children are likely to face different 

challenges. Bilingual children learn two languages simultaneously, but when they mas- 

ter them, they are fluent in English and hence their interaction with other members of 

the society is eased. Children who only speak another language are likely to face a new 

set of difficulties upon beginning school when they need to learn English. The group of 

monolingual speakers of another language is negligible in the data and their exclusion 

from the regression does not change the results. 

Differential impacts 

I analyse further the outcomes for which I find an effect of being in a mixed or foreign 

family or being bilingual. In particular, I am interested in gender and age -variation in 
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performance. 

It is reasonable to think that girls may develop differently from boys, also in the 
context of bilingualism and multiculturalism. 

Given the observation in linguistic literature (Baker, 1999) that, although bilingual 
children are at a disadvantage in certain areas of development in early years, they catch 
up with or even supersede their peers and the fact that in unconditional comparisons 
gaps seem to narrow with age, I look at changes in the difference with age. Hence, I 
introduce further interaction terms of mixed, foreign and bilingual with age and gender 
into the regressions. 

Yt = cti + ßibilinguali + ß2mixedi + ß3f oreigni + O1mixedi x bilinguali 
+ 02 f oreigni x bilinguali + ß4f emalei + Ai bilinguali x f emalei 
+ À2mixedi x f emalei + )1/43 f oreigni x f emalei + ß5ageit + 06Xit + `yt + Eit 

(4.3) 

Yt = a + ßlbilinguali + 02mixedi + ß3foreigni + Blmixedi x bilinguali 
+ 02 f oreigni x bilinguali + 04ageit + bilinguali x ageit + A2mixedi (4.4) 

x ageit + A3 oreigni x ageit + 05.f emalei + 06Xit + `yt + eit 

4.4.2 Results 

Cognitive outcomes 

In Tables 4.1 and 4.2 I present results of the baseline regressions for BAS scores. The 

coefficients in columns (1) to (6) of Table 4.1 suggest that a bilingual child scores on 

average almost 10% lower in the English Vocabulary Naming Exercise than a mono- 

lingual child. Moreover, children from fully foreign families score over 11% lower than 

native children. These are large impacts, equal to roughly one fifth of the score's mean 

in the sample. Importantly, mixed- nationality children do not score differently from 

the native children. 

However, looking at results in column (7) of Table 4.1, heterogeneity within the 

bilingual group emerges upon inclusion of the interaction term between family compo- 

sition and language. The results suggest that, on average, children of mixed nationality 

speaking English only score better than native children. Further, bilingual children in 

mixed families perform comparably to native children, but children from fully foreign 

families who speak English and another language score almost 11% lower in the exer- 

cise relative to native monolingual children. It should be noted that many regression 

coefficients become insignificant, which can be expected given the high correlation be- 

tween the variables and the small number of observations for children from fully foreign 

families. 

The results for BAS Picture Similarities test (Table 4.2) are statistically insignificant 

and negligible in size, confirming the previous observation that the cognitive skills of 

children may not differ across the groups. 
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I also consider impacts on the ability of a child to be understood by strangers and 

report results in Table 4.3. There is no differential impact between mixed family and 
native children, as well as between bilingual and monolingual children. Further, any 

effect of being in a fully foreign family, although positive and large, becomes statistically 

insignificant upon inclusion of control variables. This does not necessarily imply that 
there are no differences in performance; most likely the results are imprecise due to the 

sample size. 

I relate the less conclusive findings to the fact that the measure is subjective and 

depends on parental perception of what being understood means. Nonetheless, a posi- 

tive coefficient would suggest that a child from a fully foreign family or who speaks a 

different language is less likely to be understood by strangers.'° I repeat a similar anal- 

ysis for the two remaining questions in the respondent- assessment measure of speech 

development but find no significant results. The output can be found in Appendix 4.C. 

10Note that the speech- assessment variable was coded in the following way: 1 - often, 2 - sometimes, 

3 - rarely or not at all. Therefore, a positive coefficient in ordinal probit regression indicates that a 

child is less likely to be understood by strangers. 
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Table 4.2: Regression outcomes for BAS Picture Similarities Score 

Dependent variable: BAS Picture Similarities Score 
(1) (2) (3) (4) (5) (6) (7) 

OLS OLS OLS OLS OLS OLS OLS 
bilingual -1.994 -2.376 -2.091 -2.054 - 2.363 -2.360 -1.101 

(1.732) (1.680) (1.690) (1.671) (1.665) (1.663) (2.642) 
mixed family 2.340* .638 .257 .043 .077 .065 1.293 

(1.398) (1.401) (1.396) (1.391) (1.383) (1.380) (4.288) 
fully foreign family 4.258 4.923 4.493 4.510 4.496 4.447 11.454 

(3.284) (3.389) (3.413) (3.326) (3.321) (3.306) (8.959) 
mixed *bilingual -4.201 

(5.013) 
fully foreign *bilingual -1.220 

(3.559) 
Controls 
household controls no yes yes yes yes yes yes 
activities at home no no yes yes yes yes yes 
outings no no no yes yes yes yes 
physical activity no no no no yes yes yes 
discipline no no no no no yes yes 

N 4189 4054 4018 3975 3974 3974 3974 
R- squared .140 .187 .191 .196 .199 .199 .190 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
Note: All regressions include gender, sweep and the cohort dummy as controls. Household 
controls include: number of siblings, parental education, NS -SEC household classification, 
equivalised income, geographical area and whether one is a single parent. Activities at 
home are frequency of painting /drawing, practising rhymes, practising letters, use of com- 

puter and TV. Outings include visits to many attractions, including museums, library, etc. 
Physical activity includes swimming, playing in the park, running, etc. And disciplining 
techniques include time out and naughty step. 
The independent variable mixed family is a dummy equal to 1 if one of child's parents was 

born outside of the UK and zero otherwise. The variable fully foreign family is a dummy 
equal to 1 if both child's parents were born outside of the UK and zero otherwise. Bilin- 

gual is a dummy variable equal to 1 if child speaks English and another language or just 
another language at home. 
Errors are clustered at individual level. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 
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Table 4.3: Regression outcomes for self -reported speech assessment 

Dependent variable: Can the child be understood by strangers? 

bilingual 

mixed family 

fully foreign family 

mixed *bilingual 

fully foreign *bilingual 

Controls 
household controls 
activities at home 
outings 
physical activity 
discipline 
N 
R- squared 

(1) (2) (3) (4) (5) (6) (7) 
OP OP OP OP OP OP OP 
.029 .063 .084 .026 .022 .026 .004 

(.026) (.054) (.065) (.102) (.103) (.103) (.204) 
.011 .050 .051 .035 .030 .034 -.029 

(.021) (.046) (.060) (.082) (.082) (.082) (.279) 
.135 ** .193 .247* .278 .280 .286 .352 
(.061) (.132) (.146) (.233) (.233) (.235) (.623) 

-.023 
(.343) 
.051 

(.238) 

no yes yes yes yes yes yes 
no no yes yes yes yes yes 
no no no yes yes yes yes 
no no no no yes yes yes 
no no no no no yes yes 

8069 8069 6605 6975 3974 3974 3974 
.010 .138 .138 .091 .093 .094 .094 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
OP stands for ordered probit, the possible answers to the question were: 1 - mostly, 
2 - sometimes, 3 - rarely 
Note: All regressions include gender, sweep and the cohort dummy as controls. 
Household controls include: number of siblings, parental education, NS -SEC house- 
hold classification, equivalised income, geographical area and whether one is a 
single parent. Activities at home are frequency of painting /drawing, practising 
rhymes, practising letters, use of computer and TV. Outings include visits to many 
attractions, including museums, library, etc. Physical activity includes swimming, 
playing in the park, running, etc. And disciplining techniques include time out and 
naughty step. 
The independent variable mixed family is a dummy equal to 1 if one of child's 
parents was born outside of the UK and zero otherwise. The variable fully foreign 

is a dummy equal to 1 if both child's parents were born outside of the UK and zero 

otherwise. Bilingual is a dummy variable equal to 1 if child speaks English and 

another language or just another language at home. 

Errors are clustered at individual level. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 

Non -cognitive and physical development 

I analyse the non -cognitive development by first looking at the total scores for the 

Strength and Difficulties Questionnaire and the Communication and Symbolic Be- 

haviour Score (see Tables 4.4 - 4.7). 

The regression results for SDQ total score suggest a slightly worse performance of 

children in mixed and bilingual families and a better performance of children in fully 

foreign families, relative to native children. The coefficients are, however, statistically 

insignificant, confirming what was clear also in summary statistics, that the groups 

score comparably in SDQ. 

The total CSBS score is affected by a child's family composition. According to 
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columns (1) to (5) of Table 4.6 bilingual children and children from mixed and fully 
foreign families score worse than native children in this assessment. However, the 
results are only statistically significant for mixed -nationality children. 

A child from a mixed family scores on average .773 less than native children, which 
is equivalent to 1.8% of the mean score but as much as 17% of the score's standard 
deviation. The results are very close to the unconditional differences discussed before. 
A larger but insignificant impact is found for fully foreign children. 

Where could this difference in impacts between SDQ and CSBS be coming from, 
given that they both measure non -cognitive aspects of child's development? Unlike 
the SDQ test, the CSBS test was only taken at one point in time (age 2) and on one 
cohort of children (BC). It is possible that differences were more visible at this stage, 
but it is difficult to assess robustness of this result given the cross -sectional nature of 

the outcome. I cannot investigate whether the performance changes with age either. 
The Strength and Difficulties Questionnaire was used to assess children from the age 

of 4 onwards and, although it measures similar aspects of non - cognitive development, 

questions respondents were asked differ from those involved in CSBS analysis making 

comparisons infeasible. It is possible, however, that by the age of 4 children improve 

their performance and hence SDQ tests do not reveal any differences. 

This initial analysis does not provide firm conclusions regarding non -cognitive de- 

velopment of children. The nature of the tests and the arbitrary way in which total 
scores are obtained (by summing up the composite scores), may raise questions about 

validity of the findings and whether some existing differences become invisible due to 

aggregation. I replace the total scores with clusters of SDQ and composite scores of 

CSBS as dependent variables and run separate regressions for these elements of as- 

sessments only. The results of fully specified regressions, including all previously used 

controls, can be seen in Tables 4.5 and 4.7. 

Among the subcomponents of the total SDQ score, the only ones affected by the 

family composition or language are the peer problems and emotional symptoms scores. 

The regressions imply that children in mixed- nationality families perform compa- 

rably to native children but children from fully foreign families and bilingual children 

score higher in the peer relationships test, which suggests that they face greater diffi- 

culties in relations with peers. 

It is difficult to comment on the degree of interaction between the foreign family 

composition and language, as the coefficients in the regressions with interactions are 

insignificant. As is outlined in Appendix 4.A.6, the peer problems score is calculated 

on the basis of questions regarding the child having friends, liking other children, being 

bullied by other children and getting on better with adults than children. The effect on 

the peer problems score is channelled through the child being picked on and getting on 

better with adults (see regressions in Appendix 4.C). It is possible that these elements 

of relationships with peers are influenced by language and ability to communicate. 

Children from fully foreign families also score lower in the emotional symptoms 
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score, although the evidence is weaker in this case. There is also no indication that this 
effect is channelled through language. 

It is clear from Table 4.7 that the factor driving the result on the total CSBS score is 

the symbolic composite. The component is aimed to capture children's understanding 
of words (reaction to own name, understanding of phrases) and object use (appropriate 
use of objects, ability to stack blocks, interest in playing with objects and pretend 
playing with toys). 

The results suggest that a child from a mixed family scores .369 lower in the symbolic 

component which is equivalent with 2.5% of the mean score. A child from a fully foreign 

family scores .610 lower than a native child, which is equivalent to 4% of the score's 

mean. Both elements of the symbolic composite are negatively affected by the child's 

status; children from mixed and foreign families know a lower number of words and are 

less likely to use objects appropriately (see detailed analysis by question in Appendix 

4.C). There is no strong evidence to suggest that language is a channel of the effect 

here. 

The data set also provides an alternative measure for CSBS, which takes a form of a 

dummy variable equal to 1 if child falls into the "concern group" given the assessment's 

threshold points.11 Using this variable as a benchmark indicator of performance may be 

more suitable as, although still arbitrary, it highlights a more important aspect of the 

assessment - whether the children are performing well below the average. The results 

of the regressions can also be found in Table 4.7 and suggest that bilingual children are 

more likely to fall into a concern group with respect to most of the elements of CSBS 

assessment. This is consistent with the findings for the overall score which, although 

insignificant, may be indicative of bilingual children's poorer performance in the test. 

This may be suggesting that children fall behind. Once again, it is likely due to the 

language acquisition process. One should remember, however, that this measure is 

self -reported and taken at the age of 2 only. Therefore, it is less reliable than the BAS 

scores. 

11According to Wetherby and Prizant (2001) criterion levels for concern are set at more than 1.25 

standard deviation below the mean. 
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Table 4.4: Regression results for SDQ total score 

Dependent variable: SDQ 

bilingual 

mixed family 

fully foreign family 

mixed *bilingual 

fully foreign *bilingual 

(1) 
OLS 
.316* 
(.184) 
.134 

(.140) 
-.009 
(.334) 

(2) 
OLS 
.102 

(.189) 
.131 

(.141) 
-.032 
(.349) 

(3) 
OLS 
.144 

(.183) 
.111 

(.129) 
-.217 
(.362) 

total score 
(4) 

OLS 
.199 

(.221) 
.186 

(.164) 
-.332 
(.424) 

(5) 
OLS 
1.91 

(.221) 
.195 

(.164) 
-.326 
(.419) 

(6) (7) 
OLS OLS 
.210 .380 

(.219) (.264) 
.198 .413 

(.163) (.561) 
-.343 .370 
(.415) (.998) 

-.447 
(.579) 
-.201 
(.900) 

Controls 
household controls 
activities at home 
outings 
physical activity 
discipline 

no 
no 
no 
no 
no 

yes 
no 
no 
no 
no 

yes 
yes 
no 
no 
no 

yes 
yes 
yes 
no 
no 

yes 
yes 
yes 
yes 
no 

yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 

N 
R- squared 

7155 6971 6605 3975 3974 3974 3974 
.397 .419 .554 .659 .660 .662 .662 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
SDQ is the Strengths and Difficulties Questionnaire measured at the ages of 4, 5 

and 6. 

All regressions include gender, sweep and the cohort dummy as controls. Household 

controls include number of siblings, parental education, NS -SEC household classi- 

fication, equivalised income, geographical area and whether one is a single parent. 
Activities at home include frequency of painting /drawing, practising rhymes, prac- 

tising letters, use of computer and TV. Outings include visits to many attractions, 
including museums, library, etc. Physical activity includes swimming, playing in the 

park, running, etc. And disciplining techniques include time out and naughty step. 

The independent variable mixed family is a dummy equal to 1 if one of child's 

parents was born outside of the UK and zero otherwise. The variable fully foreign 

family is a dummy equal to 1 if both child's parents were born outside of the UK 

and zero otherwise. Bilingual is a dummy variable equal to i if child speaks English 

and another language or just another language at home. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 
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Table 4.6: Regression results for CSBS total score 

Dependent variable: CSBS total score 

mixed family 

fully foreign family 

bilingual 

mixed *bilingual 

fully foreign *bilingual 

Controls 
household controls 
activities at home 
outings 
discipline 

(1) 

OLS 
(2) 

OLS 
(3) 

OLS 
(4) 

OLS 
(5) 

OLS 
(6) 

OLS 
-.312 -.485 -.620 -.734* -.773** -1.357 
(.342) (.363) (.381) (.381) (.381) (1.271) 
-.188 .130 -.863 -.778 -.801 -1.939 
(.899) (.875) (.922) (.907) (.901) (2.387) 

-1.221** -1.201** -.559 -.344 -.342 -.758 
(.500) (.536) (.470) (.469) (.468) (.876) 

.770 
(1.294) 

.536 
(1.082) 

no yes yes yes yes yes 
no no yes yes yes yes 
no no no yes yes yes 
no no no no yes yes 

N 4198 3883 3106 3106 3106 3106 

R- squared .021 .044 .124 .132 .135 .135 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
CSBS is the Communication and Symbolic Behaviour Score tested at the age of 2. 

In this setup the regression controls include all: household controls, activities at 
home, outings, physical activity and discipline. All regressions include gender, 
sweep and the cohort dummy as controls. Household controls include number of 

siblings, parental education, NS -SEC household classification, equivalised income, 

geographical area and whether one is a single parent. Activities at home include 

frequency of painting /drawing, practising rhymes, practising letters, use of com- 

puter and TV. Outings include visits to many attractions, including museums, 

library, etc. Physical activity includes swimming, playing in the park, running, 

etc. techniques include time out and naughty step. 
The independent variable mixed family is a dummy equal to 1 if one of child's 

parents was born outside of the UK and zero otherwise. The variable fully foreign 

family is a dummy equal to 1 if both child's parents were born outside of the 

UK and zero otherwise. Bilingual is a dummy variable equal to 1 if child speaks 

English and another language or just another language at home. 

Errors are clustered at individual level. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 
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Variation by age and gender 

Given that I find impacts on BAS scores, I allow them to differ by age and gender 
to see whether there are differential impacts in these two dimensions. The results are 
presented in Table 4.8. 

I find differential impacts on the outcomes of the English Vocabulary Naming ex- 
ercise. In particular, when including an interaction term of family composition or 
language with gender, I find that girls outperform boys, scoring almost 6% better. The 
difference does not depend on language status or family composition. 

Children's performance improves with age (see column (1), Table 4.8). On average 
all children improve their scores by almost 7% per each year of life. Mixed bilingual 
children perform worse than native monolingual children at the age of 3 but catch up 
by over 4% a year. This means that the gap closes by the time they are five years old. 

There is some evidence that bilingual children who have two foreign parents perform 
worse than native children in the English Vocabulary Naming Exercise and that their 
performance does not improve, although the coefficients are insignificant. The results 

for this group may be inconclusive due to a small number of observations in the sample 

I find no differential impacts on Picture Similarities score which further confirms 

the initial finding that children score comparably in the exercise, irrespective of their 

background. As expected, however, the score improves with the child's age and girls 

score higher than boys. 

When analysing the respondent- assessed child's ability to be understood by strangers, 

I conclude that gender does not matter for performance of children from mixed families, 

although girls in general are reported to be easier understood. There is some evidence 

of a change in impact due to age; children from mixed or foreign families, as well as 

bilingual children are less likely to be understood by strangers but the situation may 

be improving with age, more than for native children. The coefficients in the regression 

are insignificant. 

I considered differential impacts by gender for SDQ and CSBS score and by age for 

SDQ scores,12 but found no significant effects. 

12Note that I cannot investigate whether CSBS score differ by age as I only have a cross -sectional 

measure at hand. 
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Foreign parents can help their children catch up 

In Section 4.4.2 I noted that children from mixed families catch up with native children 
in the Vocabulary Naming Exercise as they grow. What drives this convergence? Is 
it a natural process related to simultaneous acquisition of two languages or are there 
different returns to parental inputs into children's upbringing, depending on the fam- 
ily composition? Do foreign parents engage in different types of activities with their 
children because they have group- specific returns to cognitive and non -cognitive skills? 

I find that a child's involvement in various activities can explain children's outcomes 
to an extent, confirming the role nurture plays in a child's development (Cunha et al., 

2010). Is this the channel through which children catch up? To shed light on this 
matter, I investigate further interactions of socio- economic factors, as well as indicators 
of various investments in children, with child's family and language status in relation 
to the BAS (English) Vocabulary Naming score. I do not present such analyses for the 
Picture Similarities, respondent- assessed speech development and SDQ, as I found no 

robust impacts on these outcomes so far. I also do not analyse the CSBS score in much 

detail as it is a cross- sectional measure taken at the age of 2, so it is difficult to claim 

that any investments would have already paid off. I present the results in Table 4.9. 

Firstly, most variables I consider matter for children's performance in the exercise. 

In particular, higher socio- economic classification of the family (NS -SEC categorisation 

and parental education) improves the score. Similar observations can be made about 

various activities children engage in. However, not all these factors have a differential 

impact on performance of native and mixed, foreign family or bilingual children. 

There is some evidence that bilingual children and children from mixed and foreign 

families who frequently practice letters gain more than the equivalent native group. 

This is particularly the case for the bilingual and mixed -family children. The result 

for children from the fully foreign families, although large, is statistically insignificant, 

most likely due to a low number of observations in the data. 

I also find that bilingual and mixed -family children benefit from outings, for example 

visits to the zoo. It may be because such activities provide them with an opportunity 

to interact with other children and grown ups, improving their language skills. 
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4.5 Discussion and limitations 

Summary 

I present evidence for existence of early life performance gaps between children in for- 
eign /bilingual and native families, using data for Scotland. I show that families differ 
at the outset in their socio- economic characteristics, views and attitudes as well as 
lifestyle, measured by types of activities they engage in. Children perform compara- 
bly on an array of measures, including cognitive (Picture Similarities), non -cognitive 
(Strength and Difficulties Questionnaire) and motor development. 

Where the differences do emerge (Vocabulary Naming, CSBS and speech assess- 
ment), the outcomes are likely to be related to speech and linguistic skills. The bilin- 
gual families are, however, a heterogeneous group and I find that children with two 
foreign -born parents are at a particular disadvantage. Bilingual children from mixed - 
nationality families do not fall far behind the native children in the English Vocabulary 
Naming Exercise. 

Analysing further the affected outcomes, I find convergence with age among the 
mixed- nationality children. Its rate is sufficient for the gap to close fully by the age of 

5, the last point for which data are available. 

Given the initial differences between the families, especially in socio- economic situa- 
tion, the question arises whether the various investments parents make in children affect 

them differently and hence narrow or widen the gap. I find that, for mixed family and 
bilingual children, participation in educational activities, such as practicing letters, and 
visits to various places, e.g. zoo, contribute more to their English Vocabulary Naming 

Score than for native children. The evidence for fully foreign families is weaker; this 

may be due to a small number of observations in the sample. 

The difference between mixed and fully foreign families comes clearly to light in the 

analysis. Even though children in both types of families are affected in the same way, 

those who grow up in households with two foreign -born parents are at a greater disad- 

vantage at an early age. This may be because fully foreign families are less assimilated 

with the society in the receiving country and may be less able to provide the child with 

all necessary support to learn English. 

Limitations 

The effects may not be causal and the implications are more likely qualitative. I rely 

on the least squares regression as the main analytical approach and caution is needed 

when drawing conclusions as various forms of selection and unobserved heterogeneity 

may invalidate the results. 

The OLS regression coefficients will be biased if there is an unobserved hetero- 

geneity among children, which is crucial for their performance and correlated with the 

explanatory variables already included in the regression. Given what we know about 

the role of various factors in explaining children's early life performance, inclusion of a 
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rich set of controls capturing the socio-economic situation of the families, investments 
made in children, as well as views and attitudes of their parents, may significantly limit 
the extent of the problem. Naturally, factors such as ability or IQ remain excluded 
but they are proxied with the variables contained in the regression. The fact that the 
results are robust to the inclusion of further controls is also reassuring. 

Selection 

Nonetheless, various forms of selection still pose a problem. The authors of the data set 
provide an extensive evidence that the participants were randomly selected from the 
universe of families with children of relevant age living in Scotland (Bradshaw et al., 
2009). They also propose weights to correct for non -response and attrition in the overall 
sample, which I apply to all elements of the analysis. 

However, immigrants are a selected group from the populations in their countries 
of origin. This should not be of particular concern here as I compare the immigrants 
to natives of the receiving, rather than sending country. 

Further, among those who emigrate, the more educated have a higher propensity to 
intermarry (Meng and Gregory, 2005; Lichter and Qian, 2001), forming the mixed fam- 

ilies. The positive selection may lead to an upward bias in the estimates as children of 

more educated parents are likely to perform better, which would close the gap between 

the mixed and native children. This becomes partially visible when I split the group 

into children with one and two foreign -born parents and a gap emerges between the two 

groups. However, the effect on children in fully foreign families is most likely different 

not only due to differences in socio- economics between the two groups (selection), but 

also due to the role cultural knowledge and assimilation play in child's upbringing. 

Children who have one foreign parent still are usually exposed to two cultures and 

languages, which is why I find a consistent effect across the two groups for measures 

of development which are related to linguistic ability, but they are in a better position 

to adapt. Hence, I correctly identify the aspects of child's development affected by 

family composition or bilingualism, but the size of the impact for mixed families may 

be dampened by positive selection. 

Lastly, parental decision to use two rather than one language when communicating 

with a child is endogenous. There may be various reasons for which parents decide 

to raise their child bilingually and if the decision hinges on particular characteristics 

of the family or the child which are correlated with the outcome of interest and the 

explanatory variable, the estimate of the relationship between the bilingualism and 

children's skills will be biased. 

The scale of the issue and the sign of the arising bias is difficult to assess. I focus on 

three specific groups: native, mixed and fully foreign. Among them hardly any families 

with two UK -born children are bilingual. About 40% of the mixed and foreign families 

use English and another language at home. Thus, I am predominantly interested in the 

mixed families as almost no native families are bilingual and there are not many fully 
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foreign families in the sample. The question is what makes parents in mixed and foreign 
families speak two languages and whether they differ significantly from the parents who 
teach their children only English. 

Hypothetically one could imagine that more educated parents may want to raise 
bilingual children as they realise the value learning two languages as a child may have. 
If so, then the group of bilingual children may be positively selected relative to peers 
and the gaps I find between mono- and bilingual children may be underestimated by 
OLS. 

At the same time, parents may not want to use a language other than English 
at home for various reasons; they may worry that the child will not be accepted by 
peers or not see a point in teaching the child a rare (not useful) language. They may 
also no longer have links with the country of origin, which would provide motivation 
for the child to speak the language in case of travel. It is difficult to establish whether 
these considerations would translate to differences between the groups in characteristics 
which are key for language acquisition and skill development of children. Predicting 
the direction of potential bias in this case is also difficult. 

For example, more assimilated parents may be considering arguments mentioned 

above and not teach their children their mother tongue. However, parents in the mixed 

families (who are perceived as more assimilated) are positively selected relative to the 

other two groups in the study. I have argued that more educated parents are more 

likely to teach their child two languages. Hence, the two scenarios clash. 

Raw comparisons of socio- economic outcomes for bilingual and monolingual families 

in the three groups do not shed a light on the issue. It appears that bilingual mixed 

families do not differ from monolingual families in terms of family structure or parental 

education. However, a higher proportion of mothers in bilingual mixed families never 

worked. 

If main attributes related to selection can be captured or proxied by the observable 

characteristics I have information about, the selection is explicitly controlled for in the 

regressions. In fact, inclusion of a rich set of controls does not change the results of the 

analysis. 

Unfortunately, I cannot control for unobserved factors related to the choices to em- 

igrate, to marry a foreigner or to teach a child another language, such as motivation 

or drive. Whilst I argued that selection into migration may not be overly relevant here 

and into marriage is possibly not very large13, I cannot make such conclusions with 

respect to the parental choice of the language used at home. 

Attrition and non -response 

A higher attrition rate among the mixed and foreign families compared to natives is 

also a concern, if the characteristics related to attrition differ among the natives and 

13Recall that the profile of respondents in mixed families is similar to that of a migrant to Scotland 

in general 
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foreigners. In such a case the weights proposed in the data will not correct sufficiently 
for the dropout rate among migrants. I discuss the problem in Appendix 4.A.4 and 
argue that, although for all groups attrition is related to lower socio- economic charac- 
teristics, the differences are smaller among the mixed families. If the weights applied do 
not correct for the fact that mixed families with lower socio- economic status drop out 
of the study more, then, as with positive selection, the gap between mixed and native 
families will be smaller than it in fact is. Attrition among mixed families is closer to 
random, though, suggesting that the bias should be small. Moreover, the results in the 
paper do not change in size or scale when I do not weight the data. 

I also have no information about the initial non -response rate of the group when 
first contacted by the project organisers. Given that weights were created on the basis 
of modelling which, for the first wave, only took into account respondent's age, gender 
and number of children in the household, the situation will be remedied only if native, 
mixed and fully foreign families responded similarly to the project. 

Comparison group 

One may ask whether there exists a suitable comparison group for mixed and fully for- 

eign families and, if so, are native families best to compare to. The choice is debatable, 

but I argue that this is potentially the best existing group. All children participating 
in the study were born in Scotland and share similar environmental factors (neighbour- 

hood, schooling, policies) from birth onwards. The main difference between them is 

the origin of their parents. In fact, in the majority of cases they have one British -born 

parent and the difference really stems from the cultural and national background of 

the other parent. Hence, I find them more suited for comparisons than, for example, 

children from foreign parents' sending countries who were subject to other institutional 

and cultural factors, parental nationality aside. Duncan and Trejo (2011) compare 

second generation immigrants from mixed and fully foreign families to assess the role 

of assimilation in development of skills; the extent to which I am able to follow this 

approach is limited as there are barely any children with two foreign parents in the 

GUS data. 

Problematic measures? 

Some of the development measures used in the analysis may be seen as subjective and 

hence not representative. However, the main indicators I consider, BAS assessments, 

are an objective evaluation of child's cognitive performance and are used in the litera- 

ture as standard. Further, when used in regressions, results based on them are robust 

to addition of controls. 

Despite these concerns, this paper provides a valuable contribution to understanding 

whether bilingual children are at a disadvantage at an early age and if language skills 

can affect outcomes differently depending on the family situation, i.e. whether children 
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come from mixed and foreign families. It fills in the gap in our knowledge about the 
human capital development process by providing an insight into the evolution until the 
age of 5. Small bilingual children perform worse than natives, which would confirm 
that a performance gap does emerge early (Heckman and Conti, 2012), but only in 
some aspects of cognition. Moreover, parents seem to address the initial impediment 
and the children's skills gradually converge. Moreover, bilingual children who have two 
foreign -born parents are additionally disadvantaged. 

The affected outcomes are linked to linguistic ability, reinstating the role of language 
in the gap (Dustmann et al., 2010b). Unlike in previous studies, however, children from 
mixed families in the sample are either English speakers or bilingual, which is one of 
the reasons why they may catch up with peers with time. The narrowing of the gap 
with age is consistent with the linguistic literature arguing that bilingual children are 
at a disadvantage, if at all, only early on in life (Baker, 1999). 

Like me, Reardon and Galindo (2009) also argue that second generation minority 
immigrants in the US catch up with the native children as they grow up. The finding of 

a closing gap is in line with the little that we know about second generation immigrants 
in the UK. Dustmann et al. (2010b), looking at older children, find that the performance 

gap closes with age and varies across minorities. 

My analysis also reinstates the importance of household income, education and 

investments parents make in their children (Keane and Fiorini, 2012; Ermisch, 2008; 

Hartas, 2011) and that they play a greater role for children from mixed families. 

In their research, Duncan and Trejo (2011) suggest that, in the US, second gen- 

eration immigrants from mixed marriages perform better relative to those from fully 

foreign families. I reach similar conclusions for children in Scotland and propose a 

further argument that children from mixed families do not lose out relative to native 

children. However, I focus on a broadly defined group which may be masking hetero- 

geneity related to one's origins. 

Even if qualitative in nature, this analysis constitutes a starting point on the way to 

defining when exactly the educational gap may be emerging, what drives the differences 

and which factors play a role in narrowing it. It is hoped to shed light on early years' 

gaps and whether exposure to two cultures and languages fosters or hinders child's 

development. 

Scotland has experienced a new wave of migration since the data was collected and 

it would be ideal to undertake a similar analysis for children who participated in Birth 

Cohort 2, as their parents are more likely to be new immigrants. Their length of stay 

in the UK may be key for child's development since assimilation takes time and parents 

may lack Scotland- specific 'cultural knowledge'. The composition of the migrant group 

may have changed as well, mostly in terms of socio- economic characteristics. 

Controlling for parental country of origin would be another extension adding an 

insight into the types of culture which matter for children's upbringing. Reardon and 

Galindo (2009) have argued that significant variation exists within Latino groups which 
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is key for the children's outcomes. Similar considerations should apply here. However, 

at the moment data does not allow for such distinctions. 
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Appendix 

4.A Further elaboration on data and variables 

4.A.1 Selection for the project 

In preparation for the first wave a named sample of approximately 10 700 children was 
selected from Child Benefit records to give an achieved sample of 8 000 overall. The 
sampling frame was based on the geographical Data Zones for Scotland used by the 
Scottish Executive for purposes of releasing the small area statistics. The areas are 
nested within the Local Authority areas in Scotland and contain between 500 and 1000 

household residents each. The zones were aggregated, sorted by Local Authority and 
the Scottish Index of Multiple Deprivation Score. Of those, 130 areas were selected 
at random and data for all children fitting the birth date criteria and living within 
the areas was released by the Department of Work and Pensions (DWP). Within each 

sample point, all eligible babies and three -fifths of toddlers were selected. Exclusions 

were made for 'sensitive' cases and children that had been sampled for research by the 
DWP in the previous 3 years. If more than one child was eligible within a household, 

one was selected at random. 

One concern with such a selection procedure is that potentially not all families 

residing in Scotland register for Child Benefit, which every child under the age of 16 

(or under the age of 20 if in education) is entitled to. In such a case, the initial 

population which was subjected to selection for the purposes of the project will not 

be equivalent with the universe of children residing in Scotland. This should not pose 

problems if we believe that those not claiming the Child Benefit do not differ from the 

rest of the population. It is unlikely to be the case however. It is reasonable to think 

that people not claiming the entitlement are either sufficiently well -off not to see a need 

of doing so or they are under- informed and do not know they can claim the benefit. 

One could argue that in the case of foreign -born citizens, many may not have sufficient 

knowledge of the British welfare system and be under -represented in the data. This 

would be contradicting the observation that the proportion of foreign born respondents 

in the data is similar to the overall proportion of migrants in Scotland, as registered by 

2011 Census. Moreover, according to HM Revenue and Customs (2012), the uptake of 

the Child Benefit is persistently high, oscillating between 97% in 2006 and 96% in 2010, 

suggesting that the scale of the problem may be negligible. Analyses for earlier years 

are not available but are likely to be in line with the information cited here. In this 

situation, I see this limitation of the sampling procedure as a minor issue, especially 

given the fact that data was additionally weighted to closely match the population. 
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4.A.2 Response rates 

The response rates within the first sweep reached around 80% of all in- scope. By the 
final sweep the response rate among those who initially participated in the study falls 

to 77% for natives in the child cohort and 71% for natives in the birth cohort. The 

attrition rate for the combined group of mixed and fully foreign families is larger - 72% 

of those in the child cohort and 62% of those in the birth cohort initial sample have 

still participated at a final sweep. 

sweep 1 

sweep 2 

sweep 3 

sweep 4 

sweep 5 

sweep 6 

Table 4.A.1: Sample response rates ( %) 

Child cohort Birth cohort 
native mixed and foreign native mixed and foreign 

100 (N =2609) 100 (N =250) 100 (N =4715) 100 (N =502) 
87.543 86.400 86.957 82.072 
81.794 79.200 81.103 73.506 
77.463 71.600 77.243 70.120 

74.337 65.339 
70.923 62.351 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 

4.A.3 Weighting procedures 

The data was weighted to correct for selection and attrition. Weights were created for 

the sample after each sweep and different weights are suggested for cross -sectional and 

longitudinal analyses. I discuss only the panel weights as they are relevant for this 

study. For more details, please consult Bradshaw et al. (2009). 

At every sweep except 1,14 the weights were based on a response behaviour modelled 

using a logistic regression. The predictor variables were a set of socio- demographic 

respondent and household characteristics collected from the previous sweeps. Non - 

response was associated with the following characteristics in all sweeps: renting the 

property, not working, being a younger mother (under the age of 20) and living in 

the 20% of the most deprived Data Zones. The predicted probability of response was 

then inversed to create the non -response weights. Hence, respondents who had a low 

predicted probability are allocated a larger weight, increasing their representation in 

the sample. 

The final sweep weight is the product of the sweep's non -response weight and the 

previous sweep's interview weight. For each cohort the final weights were scaled to the 

responding sweep sample size to make the weighted sample size match the unweighted 

sample size. 

14At sweep 1 there was no prior information about the respondents, so the modelling was based 

on information from the Child Benefit records, such as age of claimant, sex of claimant, number of 

children in the household and the method of benefit payment. The other variables were Scottish index 

of multiple deprivation (quintiles), population density measured by the number of persons in private 

households per hectare and ONS urban rural indicator. 
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4.A.4 Attrition among mixed and fully foreign families 

The attrition rate among the mixed and foreign families is higher than the average 
attrition in the sample, particularly for the birth cohort. 71 mixed and foreign families 
drop out of the CC by wave 4 and 189 disappear from the BC1. This raises concerns for 
representativeness of the group, if the weighting applied in the study does not correct 
sufficiently for it. 

Weights are created on a basis of logistic model detecting characteristics of re- 
spondents in the sample related to higher likelihood of attrition, which include lower 
household incomes, lone parent households, households with younger mothers and liv- 
ing in the more deprived areas. The weighting applied to the data will not work well 
for mixed and foreign families if their attrition is driven by different characteristics. 

I compare the dropouts to the stayers in the combined sample of mixed and fully 
foreign families to identify differences between them which may be related to attrition, 
focusing in particular on characteristics identified as correlated with attrition in the 
overall sample. I find that a higher proportion of dropouts have low household incomes 

and a higher proportion of respondents who drop out are young mothers. Those drop- 
ping out are also more likely to live in more deprived areas of Scotland. The differences 

within this group, however, are significantly smaller than for the group of native re- 

spondents. I also find no difference in % of lone parents among stayers and dropouts, 

which is identified as a determinant of attrition for the overall sample. Thus, the char- 

acteristics related to attrition are more pronounced for natives. Although the patterns 
are maintained for mixed and foreign families, no very clear selection emerges. 

Results of a logistic regression of non -response on the family composition (mixed 

or foreign vs. native) confirm that the mixed or foreign families are more likely to dis- 

appear from the study. To investigate whether different socio-economic characteristics 

trigger attrition among families, I replicate the analysis undertaken by the authors of 

the data, to identify the characteristics correlated with attrition. I then repeat the same 

analysis on two subsets of data - for mixed or foreign and native families. I find that 
different characteristics matter to both groups, although they are all related to lower 

socio- economic outcomes of families and there is a degree of overlap in factors which 

matter. The elements also vary in importance - some factors are more influential for 

attrition among natives than among foreign -born. Overall the associations are weaker 

for mixed and foreign families suggesting that attrition is closer to random than for 

native families. Hence, the weights proposed in the study may not be most suitable for 

the purpose of my analysis. 

The question is whether the weights matter at all then. I repeat all regressions pre- 

sented in the paper on the unweighted data and find that the results remain unchanged, 

which is reassuring. All results for this analysis can be provided upon request. 
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4.A.5 Representativeness of families with at least one foreign parent 

The portrait of a mixed and fully foreign family in Section 4.3 reflects, or at least 
does not contradict, what we know about immigrants to Scotland. The information 
about immigrants to Scotland is rather limited, however. The majority of studies fo- 

cus on the UK in general, without singling out specific countries (e.g. Rienzo (2013)). 
Scotland- specific studies mostly provide information about the distribution and flows 

of immigrants to Scotland (Allen, 2013) or the labour market outcomes of immigrants 
(Vargas - Silva, 2013a,b), although Eirich (2011) sheds light on characteristics of mi- 

grants to and from Scotland, drawing on various UK data sources. The most compre- 

hensive source of information is the 2011 Census, results of which are being gradually 

released (National Records of Scotland, 2013b,a). Even then, however, very little can 

be inferred about migrant families as its main focus is to report the migrant stock in 

various areas of Scotland, migrants' education levels and labour market outcomes. It 

does encompass the entire legal migrant population resident in Scotland at the time of 

the Census, but does not (as yet) provide detailed information on migrants' family situ- 

ation. According to Eirich (2011), 23% of foreign -born residents of Scotland were living 

in a family with a child. Hence, only about a quarter of the migrant Census respondents 

constitute a potentially comparable group to the GUS respondents. It must be noted, 

however, that in mixed families usually just one of the parents was born abroad and 

the fully foreign families are a small subgroup in the sample, which further complicates 

any comparisons. Importantly, Census data capture the situation in Scotland in 2011; 

the group participating in GUS must have been residing in Scotland already in 2005 

when the project started and beforehand, especially since over 98% of children in the 

sample were born in Scotland.15 Therefore, any comparisons are very rough. 

Nonetheless, according to the 2011 Census, 7% of Scottish residents were born 

outside of the UK and 5% of children in GUS data have at least one parent born 

outside of the UK. Further, according to the Census, almost 6% of Scottish residents 

spoke a foreign language at home16 - exactly the same proportion as in the data I rely 

on. 

The migrant group in the data also seems to approximately match the Scottish 

migrant population in terms of their socio-economic characteristics. For example, look- 

ing at NS -SEC classification of migrants, both males and females are concentrated in 

the lowest paid (18.2 %) and in the two highest paid occupational categories (32.5 %) 

(Vargas -Silva, 2013b). In GUS, respondents and their partners are mostly represented 

in the professional category (42% and 51% respectively). Still, 22% of respondents 

and 17% of their partners work in semi- routine and routine occupations. One could 

15Only 28 children interviewed in wave 1 were born outside of the UK and only 108 were born in 

other countries in the UK. 
16In particular, 5.56% of Census respondents aged 3 and over spoke language other than English, 

Gaelic or Scottish at home. Bear in mind, however, that GUS data does not necessarily exclude Gaelic 

and Scottish from the "foreign language" category. 
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argue that the polarisation is less visible in my data, but this may be due to the fact 
that respondents in GUS are likely to be a specific group of migrants - middle aged, 
with children, potentially further into their career. Moreover, recent migration from 
A8 countries following the EU enlargements (2004 onwards) changed the composition 
of migrant stock in Scotland. The shift may have not been captured in GUS, but is 

becoming visible in the Census. 

Similarities are also visible in terms of education with 50% of recent migrants and 
33% of migrants in general in the Census having a degree qualification, compared with 
46% of foreign -born respondents in GUS. Moreover, Docquier and Marfouk (2006) 

estimate that in 1990 40% of the migrants living in the UK had tertiary education. 

The number reached 49% in year 2000. Although the result is not Scotland- specific, it 

is in line with what I find in the data. 
Despite the limitations,17 there are some indications that the group of mixed and 

fully foreign families may be representative of the migrant population in Scotland. 

Their size and percentage speaking foreign language is as expected and they seem sim- 

ilar to migrants in Scotland overall in terms of their education. Larger discrepancies 

emerge in NS -SEC classification but this may be due to the age structure and profes- 

sional experience of the group. 

171) limited studies on Scotland, 2) statistics come from various data sources, 3) no focus on migrant 

or mixed families, 4) many outcomes not comparable and differently defined 
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Table 4.A.3: Questions asked to compile SDQ and CSBS scores 

Panel A: SDQ score 
Total score = emotional symptoms + conduct problems + hyper- activity + peer problems 

Emotional symptoms score 
MSDQ03 

MSDQ08 

MSDQ13 

MSDQ16 

MSDQ24 

X often complains of headaches, stomach -aches or sickness 
X has many worries, often seems worried 
X is often unhappy, down- hearted or tearful 
X is nervous or clingy in new situations, easily loses confidence 
X has many fears, is easily scared 

Conduct problems score 
MSDQ05 

MSDQ07 

MSDQ12 

MSDQ18 

MSDQ22 

X often has temper tantrums or hot tempers 
X is generally obedient, usually does what adults request 
X often fights with other children or bullies them 
X often lies or cheats 
X steals from home, school or elsewhere 

Hyper- activity score 
MSDQ02 

MSDQ10 

MSDQ15 

MSDQ21 

MSDQ25 

X is restless, overactive, cannot stay still for long 

X is constantly fidgeting or squirming 

X is easily distracted, concentration wanders 

X thinks things out before acting 

X sees tasks through to the end, good attention span 

Peer problems score 
MSDQ06 

MSDQ11 

MSDQ14 

MSDQ19 

MSDQ23 

X is rather solitary, tends to play alone 

X has at least one good friend 

X is generally liked by other children 

X is picked on or bullied by other children 

X gets on better with adults than with other children 

Pro -social score 
MSDQ01 

MSDQ04 

MSDQ09 

MSDQ17 

MSDQ20 

X is considerate of other people's feelings 

X shares readily with other children (treats, toys, pencils etc.) 

X is helpful if someone is hurt, upset or feeling ill 

X is kind to younger children 

X often volunteers to help others (parents, teachers, other children) 

Note: all questions in SDQ had the following possible answers: 1) not true, 2) somewhat true, 3) certainly true 

Panel B: CSBS score 

Social composite = emotion and eye gaze + communication + gestures 

MCSBS01 

MCSBS02 

MCSBS03 

MCSBSO4 

MCSBS05 

MCSBS06 

MCSBS07 

MCSBS08 

Cluster 1: Emotion and eye gaze 
Do you know when X is happy and when X is upset? 

When X plays with toys, does he look at you to see if you are watching? 

Does X smile or laugh while looking at you? 

When you look at and point to a toy across the room, does X look at it? 

Cluster 2: Communication 
Does X let you know that he needs help or wants an object out of reach? 

When you are not paying attention to X, does he try to get your attention? 

Does X do things just to get you to laugh? 

Does X try to get you to notice interesting objects - just to get you to look at the 

objects, not to get you to do anything with them? 

Cluster 3: Gestures 
Continued on next page 

195 



Table 4.A.3 - continued from previous page 
MCSBS09 Does X pick up objects and give them to you? 
MCSBS10 Does X show objects to you without giving you the object? 
MCSBS11 Does X wave to greet people? 
MCSBSI2 Does X point to objects? 
MCSBS13 Does X nod his head to indicate yes? 

Speech composite = sounds + words 
Cluster 4: Sounds 

MCSBS14 Does X use sounds or words to get attention or help? 
MCSBS15 Does X string sounds or words together such as uh oh, mama, gaga, bye 

MCSBS16 About how many of these sounds does X use: ma, na, ba, da, ga, wa, la, ya, sa , 

sha? 

Cluster 5: Words 
MCSBS17 About how many different words does X use so that you know what he means ? 

MCSBS18 Does X put two words together (such as 'more biccies'; bye -bye)? 

Symbolic composite = understanding of words + object use 
Cluster 6: Understanding 

MCSBS19 When you call X's name, does he respond by looking or turning toward you? 

MCSBS20 About how many different words or phrases does X understand without showing 

or pointing? 
Cluster 7: Object use 

MCSBS21 Does X show interest in playing with a variety of objects? 

MCSBS22 About how many of the following objects does your child use appropriately: cup, 

bottle, bowl, spoon, comb or brush, toothbrush, washcloth, ball, toy vehicle, toy, 

telephone? 

MCSBS23 About how many blocks (or rings) can X stack? 

MCSBS24 Does your child pretend to play with toys (for example, feed a stuffed animal, put 

a doll to sleep, put an animal figure in a vehicle)? 

Note: all questions in CSBS have the following possible answers: 1) not yet, 2) sometimes, 3)often 

4.A.7 Explanatory variables 

Some variables in the data set which I use in regression analysis are specific to the 

Scottish data. I briefly discuss how they are created and what they reflect. The expla- 

nations come from Bradshaw et al. (2009) who provide an overview of all the variables 

in the data set. 

The National Statistics Socio- economic Classification (NS -SEC) is a social 

classification system that classifies groups on basis of employment relations, includ- 

ing career prospects, autonomy, mode of payment and period of notice. In GUS the 

classification contains 5 employment categories: managerial and professional, interme- 

diate, small employers and own account workers, lower supervisory and technical, and 

semi- routine and routine occupations. The data set contains categorisations for the 

respondent, partner and the household as a whole. I use the household NS -SEC classi- 

fication in the analysis. Further information on NS -SEC is available from the National 

Statistics website at: 
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http: / /www.statistics.gov.uk /methods_ quality /ns_sec /cat_subcat_class.asp 

The Scottish Index of Multiple Deprivation (SIMD) identifies small area con- 

centrations of multiple deprivation across Scotland based on seven individual domains 
of Current Income, Employment, Health, Education Skills and Training, Geographic 
Access to Services, Housing and new Crime. It is obtained at data zone level, ranking 
areas of median population size of 769, from the most deprived to the least deprived. 
In the dataset, the data zones are grouped into quintiles. Further details on SIMD can 

be found on the Scottish Government Website: 

http: / /www. scotland.gov.uk/ Topics /Statistics /SIMD /Overview 

The Equivalised Household Annual Income variable is a household income vari- 

able adjusted for a household's size and composition. Official income statistics use 

the 'Modified OECD' equivalence scale, in which an adult couple with no dependent 

children is taken as the benchmark with an equivalence scale of one and the scale is 

adjusted accordingly for other configurations within the household. The distribution 

of income for the population of the United Kingdom as a whole is taken from the most 

recent available data from the Family Resources Survey. The data and methodology 

are the same as those used by the Government in its annual Households Below Average 

Income publication. 
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4.B Data summary and statistics 

Table 4.B.1: Mixed families and language spoken in the sample 

Panel A: Percent of children with a parent born outside of the UK 
Birth cohort and child cohort 

foreign mother foreign father either parent foreign 
sweepl 6% 5% 9% 
sweep 2 6% 5% 5% 
sweep 3 6% 5% 5% 
sweep 4 6% 5% 5% 

Birth cohort only 
sweep 5 7% 6% 6% 

sweep 6 6% 5% 5% 

Panel B: Language spoken at home 
only English English and other other only 

overall 94% 5% 1% 

mixed or fully foreign family 51% 40% 9% 

native family 99% 1% 0% 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
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Table 4.B.3: Children's participation in various events 

Child has been to since last year. ( %) 

native mixed fully foreign 
age 2 4 6 2 4 6 2 4 6 

concert,play 25.83 64.97 77.09 26.79 62.84 77.27 18.42 37.08 60 
swimming pool 86.02 88.53 91.54 79.17 83.51 86.36 42.11 52.81 64 

sport event 18.32 26.61 30.23 18.45 24.22 31.17 9.21 11.24 24 
museum, gallery 30.54 47.71 58.68 49.11 56.16 68.83 34.21 43.82 68 

zoo, aquarium 75.34 79.18 71.4 76.49 78.29 66.88 55.26 62.92 52 
cinema 4.71 55.96 81.79 8.63 55.11 87.01 10.53 35.96 72 

religious event 33.61 39.5 53.64 36.01 44.47 57.14 38.16 52.81 44 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 

Table 4.B.4: Physical activity of children ( %) 

Child last week( %) 

native mixed fully foreign 
age 3 5 3 5 3 5 

rode a bicycle 58.99 63.9 59.34 59.55 52.38 50.63 
kicked a ball 92.93 87.17 94.75 86.77 90.48 82.05 

danced 61.15 63.24 64.47 63.31 58.73 63.29 
ran /jumped 98.35 98.54 98.69 98.43 100 97.47 

swam 29 40.98 30.16 44.97 9.52 22.78 
played in a play area 39.1 31.54 36.07 29.53 26.98 13.92 

played in a park 68.08 65.62 68.52 63.98 44.44 56.96 

did another active sport 19.06 17.41 23.61 23.27 17.46 11.39 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 

Table 4.B.5: Use of disciplining techniques ( %) 

Used with child 

time out 
rewards 

ignored bad behaviour 
smacking 

naughty step 
raised voice 

removing treats 
Data: Growing Up in Scotland, ScotCen and the Scottish Government 

native mixed fully foreign 

2 4 6 2 4 6 2 4 6 

30.78 65.05 72.59 31.85 64.23 65.58 26.67 47.19 56 

8.24 56.93 70.56 12.2 59.62 70.13 12 50.56 76 

67.49 69.99 62.99 62.5 66.32 61.04 49.33 61.8 60 

16 41.1 46.41 14.29 36.61 39.61 21.33 39.33 44 

35.8 69.43 69.12 29.76 65.27 62.99 26.67 46.07 72 

62.05 79.24 85.85 65.18 80.33 81.17 65.33 71.91 76 

30.56 76.74 86.84 22.32 72.59 84.42 25.33 60.67 84 
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Table 4.B.8: Children's motor development measures 

Baby development measures at the age of 1 ( %) 

smiled 
native mixed fully foreign O(NM) A(NF) 

often 99.77 99.75 100 0.02 -0.23 
once 0.21 0.25 0 -0.04 0.21 

not yet 0.02 0 0 

sat 
0.02 0.02 

native mixed fully foreign O(NM) A(NF) 
often 97.75 99.49 98.08 -1.74 -0.33 

once 1.06 0.25 0 0.81 1.06 

not yet 1.19 0.25 1.92 

stood up 
0.94 -0.73 

native mixed fully foreign O(NM) A(NF) 
often 80.03 81.57 86.54 -1.54 -6.51 

once 8.05 6.31 3.85 1.74 4.2 

not yet 11.93 12.12 9.62 -0.19 2.31 

put hands together 
native mixed fully foreign D(NM) D(NF) 

often 91.19 90.38 90.38 0.81 0.81 

once 5.52 5.32 3.85 0.2 1.67 

not yet 3.29 4.3 5.77 -1.01 -2.48 

grabbed objects 
native mixed fully foreign A(NM) A(NF) 

often 99.58 99.24 99.04 0.34 0.54 

once 0.28 0.76 0.96 -0.48 -0.68 

not yet 0.15 0 0 0.15 0.15 

picked up objects 
native mixed fully foreign O(NM) O(NF) 

often 93.65 92.11 91.26 1.54 2.39 

once 3.75 5.09 5.83 -1.34 -2.08 

not yet 2.6 2.8 2.91 

passed a toy 
-0.2 -0.31 

native mixed fully foreign A(NM) A(NF) 

often 96.43 94.7 97.12 1.73 -0.69 

once 2.49 3.79 2.88 -1.3 -0.39 

not yet 1.08 1.52 0 -0.44 1.08 

walked a few steps 
native mixed fully foreign D(NM) A(NF) 

often 13.37 10.35 18.27 3.02 -4.9 

once 9.89 9.09 9.62 0.8 0.27 

not yet 76.74 80.56 72.12 

reached out 
-3.82 4.62 

native mixed fully foreign O(NM) D(NF) 

often 77.32 71.21 74.04 6.11 3.28 

once 16.73 19.44 17.31 -2.71 -0.58 

not yet 5.94 9.34 8.65 -3.4 -2.71 

waved 
Continued on next page 
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Table 4.B.8 - continued from previous page 
native mixed fully foreign A(NM) A(NF) 

often 56.62 45.45 40.78 11.17 15.84 
once 26.16 29.55 26.21 -3.39 -0.05 
not yet 17.22 25 33.01 

extended arms 
-7.78 -15.79 

native mixed fully foreign D(NM) D(NF) 
often 85.9 82.58 93.27 3.32 -7.37 
once 10.68 13.38 3.85 -2.7 6.83 
not yet 3.42 4.04 2.88 -0.62 0.54 

nodded 
native mixed fully foreign A(NM) A(NF) 

often 9.73 7.36 16.35 2.37 -6.62 

once 10.09 9.14 8.65 0.95 1.44 

not yet 80.17 83.5 75 -3.33 5.17 

Toddler development measures at the age of 3 

The child can.... ( %) 

native mixed fully foreign A (NM) A(NF) 
walk on level 99.31 99.51 100 -0.2 -0.69 

balance on one foot 88.62 87.81 80.58 0.81 8.04 

hop on one foot 77.1 77.82 78.43 -0.72 -1.33 

throw a ball 99.73 100 99.07 -0.27 0.66 

grasp small objects 99.69 99.61 98.15 0.08 1.54 

undo big buttons 79.9 78.09 71.03 1.81 8.87 

draw a circle 80.65 80.4 84.26 0.25 -3.61 

hold a pencil 99.59 99.61 98.15 -0.02 1.44 

copy a square 40.95 41.94 35.29 -0.99 5.66 

drink 98.82 98.15 -0.04 0.63 

brush his teeth 96.3 94.3 85.98 2 10.32 

put a t -shirt on 74.43 70.89 71.3 3.54 3.13 

get dressed 41.68 37.28 43.52 4.4 -1.84 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 

Note: A(NM) is the difference in outcomes between children from native and mixed families 

A(NF) is the difference in outcomes between children from native and fully foreign families 
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4.0 Further regression results 

Table 4.C.1: Regression results for other speech indicators not influenced by language 
or family composition 

Dependent variable: Can the child be 

mixed family 

fully foreign family 

bilingual 

mixed *bilingual 

foreign *bilingual 

Controls: 
household controls 
activities at home 
outings 
physical activity 
discipline 

understood by respondent? 
(1) 
OP 

(2) 

OP 
(3) 
OP 

(4) 
OP 

(5) 
OP 

(6) 
OP 

(7) 
OP 

-.003 -.035 -.073 -.113 -.122 -.119 .263 
(.018) (.060) (.093) (.187) (.187) (.186) (.500) 
-.001 .048 -.007 -.326 -.328 -.325 -.928 
(.050) (.151) (.187) (.378) (.372) (.376) (1.150) 
.018 .151** .199** .136 .145 .162 .281 

(.023) (.074) (.092) (.198) (.197) (.196) (.340) 
-.296 
(.416) 
-.195 
(.553) 

no yes yes yes yes yes yes 
no no yes yes yes yes yes 

no no no yes yes yes yes 

no no no no yes yes yes 

no no no no no yes yes 

N 7447 6790 6616 4061 4058 4058 4058 

pseudo R- squared .094 .120 .135 .094 .102 .103 .100 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
OP stands for the ordered probit 
Note: All regressions include gender, sweep and the cohort dummy as controls. 

Household controls include: number of siblings, parental education, NS -SEC 

household classification, equivalised income, geographical area and whether one is 

a single parent. Activities at home are frequency of painting /drawing, practising 
rhymes, practising letters, use of computer and TV. Outings include visits to many 

attractions, including museums, library, etc. Physical activity includes swimming, 

playing in the park, running, etc. And disciplining techniques include time out 

and naughty step. 
The independent variable mixed family is a dummy equal to 1 if one of child's 

parents was born outside of the UK and zero otherwise. The variable fully foreign 

family is a dummy equal to 1 if both child's parents were born outside of the 

UK and zero otherwise. Bilingual is a dummy variable equal to 1 if child speaks 

English and another language or just another language at home. 

Errors are clustered at individual level. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 
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Table 4.C.2: Regression results for other speech indicators not influenced by language 
or family composition 

Dependent variable - Can child be understood by the family and friends 

mixed family 

fully foreign family 

bilingual 

mixed *bilingual 

foreign *bilingual 

Controls: 
household controls 
activities at home 
outings 
physical activity 
discipline 

N 

R- squared 

(1) (2) (3) (4) (5) (6) (7) 
OP OP OP OP OP OP OP 
.015 .057 .076 .0009 -.015 -.013 -.236 

(.021) (.049) (.065) (.104) (.104) (.104) (.334) 
.082 .164 .216 .198 .213 .223 .815 

(.056) (.125) (.147) (.247) (.245) (.246) (.679) 
.002 .047 .019 -.022 -.022 -.021 -.051 

(.025) (.059) (.074) (.120) (.122) (.122) (.221) 
.164 

(.271) 
-.295 
(.381) 

no yes yes yes yes yes yes 
no no yes yes yes yes yes 
no no no yes yes yes yes 
no no no yes yes yes yes 
no no no no yes yes yes 

7447 6790 6616 4058 4058 4058 4058 
.087 .100 .114 .113 .118 .096 

Data: Growing Up in Scotland, ScotCen and the Scottish Government 
OP stands for ordered probit 
Note: All regressions include gender, sweep and the cohort dummy as controls. 
Household controls include: number of siblings, parental education, NS -SEC 

household classification, equivalised income, geographical area and whether one 

is a single parent. Activities at home are frequency of painting /drawing, prac- 

tising rhymes, practising letters, use of computer and TV. Outings include visits 
to many attractions, including museums, library, etc. Physical activity includes 

swimming, playing in the park, running, etc. And disciplining techniques in- 

clude time out and naughty step. 
The independent variable mixed family is a dummy equal to 1 if one of child's 

parents was born outside of the UK and zero otherwise. The variable fully for- 

eign family is a dummy equal to 1 if both child's parents were born outside of 

the UK and zero otherwise. Bilingual is a dummy variable equal to 1 if child 

speaks English and another language or just another language at home. 

Errors are clustered at individual level. 

Significance levels: * ** p<0.01, ** p<0.05, * p<0.1 
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