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Abstract
Impacts of parental emigration on educational outcomes of children and, in turn, the
children’s influence on peers are theoretically ambiguous. Using novel data I collected
on migration experiences and timing, family background and school performance of lower
secondary pupils in Poland, I analyse empirically whether children with parents working
abroad (PWA) influence school performance of their classmates. Migration is mostly
temporary in nature, with one parent engaging in employment abroad. As many as 63%
of migrant parents have vocational qualifications, 29% graduated from high school, 4%
have no qualifications and the remaining 4% graduated from university. Almost 18% of
all children are affected by parental migration and, on average, 6.5% of pupils in a class
have a parent abroad. Perhaps surprisingly, estimates suggest that pupils benefit from the
presence of PWA classmates. PWA pupils whose parents graduated from high school exert
the biggest positive impact on their classroom peers. Further, classmates are differently
affected by PWA children; those who themselves experienced migration within the family
benefit most. This positive effect is likely driven by the student level interactions or
increased teachers’ commitment to classes with students from migrant families.
JEL-Classification: F22, I29, J13, O15
Keywords: education of adolescents, migration, peer effects
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Introduction

Eurostat estimates that over 1.7 million immigrants were living in the EU-27 countries in
2011 (Eurostat, 2013). Many have left their families behind in home countries, planning
for the employment abroad to be temporary. The Polish Ministry of Education reports
that 20% of Polish educational institutions surveyed in 2010 had pupils for whom one or
both parents have emigrated.1 This raises concerns about the immediate impact parental
emigration has on pupils as well as on their classroom peers. In another paper I consider
the former.2 Here, using data for Poland, I analyse whether children whose parents work
abroad (henceforth PWA children) influence the school performance of their classmates.3
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 depends 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. At the same time, it usually results in an increase of household income.
Human capital is also shaped by one’s surroundings, particularly educational environment. 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.6 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 interactions
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.7 To the best of my knowledge, however,
1

See Tynelski (2010).
See Clifton-Sprigg (2014).
3
Children 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.
4
See Chen et al. (2009); Dustmann and Glitz (2011); Amuedo-Dorantes et al. (2008).
5
See Apps et al. (2012); Aizer and Cunha (2012); Behrman et al. (2006); Feinstein (2003); Barro
(2001).
6
The 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).
7
See Antman (2013) for the literature review.
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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 Migration and Education of Children in Poland 2012 data8 ).
I investigate the relationship between the number of PWA pupils in the class and the
individual average grade. The ordinary least squares regression results suggest that the
presence of PWA pupils in the class lowers the performance of their peers. They reflect the
fact that PWA children perform on average worse at school, irrespective of the emigration
decision of their parents.
This approach, however, does not control for unobserved characteristics of individuals
or classes which may be influencing the performance of pupils and be related to the
class composition. For example, pupils may be grouped together on the basis of certain
attributes, e.g. grades, which are also correlated with the migration situation in the family.
If the confounding elements do not vary over time, they can be isolated by use of dummy
variables. In the following I refer to regression outcomes which include class dummy
variables; they isolate the potential confounding effect of any unobserved time-invariant
class-level features.
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 increases the average grade by about 3% of the standard deviation. The result
may seem counterintuitive given the aforementioned concerns about the negative effect of
parental emigration. However, in Clifton-Sprigg (2014), 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 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.
The presence of PWA peers in the class is more beneficial for those who themselves
8
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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. One such example is when pupils change classes for reasons
related to the number of PWA peers. I argue that such a behaviour is unlikely and, even
if it does take place, its scale is insufficient to influence the results.
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.
If so, it would further reinforce the positive peer effect.
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 paper
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 paper is structured as follows. In Section 2 I briefly review the
literature. Section 3 discusses the data and Section 4 the empirical framework. In Section
5 I present results and in Section 6 consider explanations other than peer effect for the
findings. I then consider threats to validity of the results and conclude.

2

Literature

This study draws on various concepts in economic literature. The idea to look at 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 longterm 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
4

happens to children’s performance at various stages of education.
There is a consensus that human capital is molded 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
in this paper 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 performance; 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 particular 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
score gap (Guryan, 2004; Card and Rothstein, 2007; Angrist and Lang, 2004; Hoxby,
2000).
To the best of my knowledge, the peer effects in relation to PWA children have not been
studied before. As hinted before, 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 paper cannot be directly compared with any other research.
Studies considering peer effects and immigration come perhaps closest to what this
paper is about. They typically consider various cases of immigrant inflow and how an
increase in the proportion of foreign-born pupils in a class affects the peers. Findings
vary, depending on the country of study, age group, type of immigrants and measures of
academic performance used.
For example, Schneeweis (2013), using data for Austria, looks at schooling track choice
and grade repetition. She argues that immigrant pupils are badly influenced by other
immigrant pupils, whilst natives remain unaffected on average. The spillover effects are
particularly strong between students from the same area of origin, which may suggest
existence of increased interactions within these particular groups relative to others. She
also finds differential impacts by gender.
Ohinata and Van Ours (2012) also find no adverse effects for native students and some
negative effects on immigrant students’ PISA test scores of having immigrant classmates.
Jensen and Würtz-Rasmussen (2011), on the other hand, argue that presence of immigrant
pupils in the class negatively affects both native and immigrant classmates.
The context of immigration studies is not, however, directly comparable with the one
I consider. The situation of immigrant children differs significantly from the position of
pupils, who are native to the area but whose parents are employed abroad. Firstly, PWA
students do not face linguistic barriers in schooling. Neither do they need to assimilate,
adjust to the culture, different education system, etc. The burden they may be facing is
5

related to parental absence and the potential effect it may have on how they behave at
school, how much time they dedicate to schooling and how they value education.
What the literature does highlight, though, which may be common with my work, is
that impacts may differ, depending on the pupils’ circumstances; Girls may react to their
peers differently than boys, pupils may interact with some classmates more than others
and hence be differently affected. For this reason I consider various dimensions along
which the overall impact may vary.
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 differently 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 aspirations 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

Data

As no statistics on children staying in Poland during their parents’ employment abroad
were available, to undertake this analysis, I have designed and collected a survey among
a group of 2822 teenagers in the final year of gimnazjum (lower secondary school) in
Opolskie region of Poland. Detailed discussion of the Migration and Education of Children
in Poland 2012 data (MECP2012) can be found online.9

3.1

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 many again decided to live abroad permanently,
leaving Poland between 2003 and 2012 (The Central Statistical Office of Poland, 2012).
Although it is not the largest outflow from a new member state relative to population
size, its pace is overwhelming and is changing the socio-economic reality in Poland.
Temporary emigration has resulted in a phenomenon of leaving families behind by
many Poles. 9.6% of all Polish households had at least one temporary emigrant at the
9

See https://sites.google.com/site/joannacliftonsprigg/data
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time of the 2011 Census, up from 3.8% in the 2002 Census (The Central Statistical Office
of Poland, 2013c).
Thus, Poland serves as a good case study for analysis of consequences of family separation due to migration.

3.2
3.2.1

Choice of region and age group
Education system in Poland

The education system in Poland is divided into three stages: szkola podstawowa (children
aged 7-12), gimnazjum (age 13-15) and szkola s̀rednia (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 used in this paper refer to pupils aged 16, in their final year of gimnazjum,
and record retrospectively their performance over a 3-year-period, i.e. the duration of
lower secondary education. Hence, one can follow each pupil throughout the 6 semesters
he spent at gimnazjum.
At this stage most pupils are enrolled with their local school10 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.11 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.
3.2.2

Study area - Opolskie, Poland

Geography and economy
Opolskie voivodship is the smallest of 16 Polish voivodships and is located in southern
10

Schools are obliged to admit all pupils from the catchment area and are allowed to consider applications 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.
11
Exceptions 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.
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Poland, along the border with Czech Republic, as well as in close proximity to Germany,
with a population reaching just over 1 million inhabitants. According to the National
Statistical Office of Poland, the registered unemployment 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).

Figure 1: Number of emigrants from Polish regions per 1000 inhabitants in 2011, Source:
The Central Statistical Office of Poland (2013a)
Opolskie’s migration history
Opolskie has been historically the highest out-migration region of Poland. The reasons
behind the significant outflow of population from Opolskie are numerous and include
amongst others historical, ethnic, cultural, political and economic motives (See Jończy
(2007) for more details). The migration tradition in the region dates back to the 19th
century.12
12

In particular, there has been a steady outflow of migrants to Germany, due to the region’s belonging
to either the territory of Poland or Germany at various points in the past. The historical territorial
changes meant that many people native to Opolskie had an opportunity to obtain a dual Polish-German
citizenship, provided they could demonstrate the family’s residence in the area during German occupation.
The possession of dual citizenship opened the German labour market to some Polish citizens prior to
Poland’s EU accession. At that time the differences between the living standards in source and destination
country, as well as connections to Germany were the major drivers of the emigration decisions.
Following Poland’s accession to the European Union in 2004, and the immediate opening of labour
markets by many EU member states, followed by Germany in 2011, dual nationality became less pivotal
in migration decision-making. Nonetheless, the strong connections with Germany meant that many
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According to the Polish Census there were 107 985 residents of Opolskie residing
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 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.13 Resultantly, 17.8% of all households in the region had at least one emigrant
at the time of the 2011 Census. This is much higher than the national average of 9.6%.
The number of permanent emigrants from Opolskie is also significant and larger in
relative terms than for the remainder of the country (See Figure 3, Appendix A.1). However, it has fallen as a percentage of the overall migration from Poland following the EU
enlargement (See Figure 4, Appendix A.1). These observations are 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.
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).
Jończy 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 abroad14 and remitted PLN 4.2 billion, of which
PLN 3.7 billion was spent in Poland and the rest allocated in banks. The remitted funds
amounted to 1.2% of Opolskie’s GDP in 2010.
Recently there has been a revived interest in the number of families divided by migration living in Opolskie (Tynelski, 2010; Regionalny Ośrodek 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.
temporary migrants chose the country as their destination.
13
Note, 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).
14
It is estimated that, of those, PLN 5.1 billion was earned by permanent emigrants and PLN 764
million by the temporary migrants.
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3.3

How the data was collected

There are 140 lower secondary schools (gimnazjum) for pupils aged 13-16 in Opolskie,15
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. Due to financial and time constraints of the project, 114 largest
schools 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 later stage. Overall, 52 schools, educating
3423 final year pupils, participated.16
The data collection required an introduction of a short questionnaire in Polish to
students and school management along with collection of a time series of data on school
performance, behaviour and attendance of the respondents. An English translation of the
questionnaire can be found in Appendix A.2. Data was collected in the first two weeks
of June 2012, to ensure access to information about respondents’ attainment for the last
six semesters of schooling (September 2009 to June 2012).17
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 and allow them
to opt out.18
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 might have been unaware of the exact financial situation in their families and because it would have caused a controversy, potentially leading to less schools participating
15

After exclusion of schools for adults and for children with disabilities.
A list of contacted schools and their responses can be found in Appendix A.2.
17
The 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.
18
The project has also passed the ethics approval.
16
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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, behaviour and attendance
of respondents. Some educational institutions also released data on respondents’ performance in the national tests in Polish language, maths, history, sciences and foreign
languages.
Schools also shared their impressions 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’ class allocation, 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 A.2.

3.4

Data Description and Initial Descriptive Analysis

There are 2822 respondents in the data, observed over a period of 6 semesters between
September 2009 and June 2012.19 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.20
3.4.1

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 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
19

This 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 that 6 semesters of data are available.
20
The rejection of some of the observations from the dataset may influence the outcomes. In particular,
it can change the educational profile of the class (i.e. the distribution of average grades) as well as
introduce measurement error into the fraction by undercounting number of pupils, as well as number of
migrants in the class. I run regression analyses involving alternative specifications of the fraction, based
on the entire sample of 2822, and results remain unchanged. The analysis can be found in Appendix B.1
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the main explanatory variable for the analysis - the fraction of PWA pupils in the class.
Specifically,
M−ict
F raction−ict =
(1)
C−ict
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 F raction−ict varies over time but alternative, time-invariant specifications are also
feasible. I discuss the options in Appendix B.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 gimnazjum
are another measure of academic performance. Prior to completion of gimnazjum 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 percentage 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.
3.4.2

How common is migration?

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.
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 1). 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.
The number of PWA children in the sample at given time t is lower than the overall
measure over the entire period.

12

Table 1: Emigration situation in the sample
Panel A: Pupils from migrant households (irrespective of the exact timing)
Absolute value Percent
Percent
total sample (n)
2669
100
migrants (incl. sibling)
685
25.67
migrant parents - total
479
17.95
100
Who emigrated:
315
11.8
65.76
only father
only mother
100
3.75
20.88
mother and father emigrated
64
2.40
13.36
Panel B: Average duration of parental emigration
(time spent abroad during the observed 6-semester-period)
Father’s emigration
4.395
Mother’s emigration
1.286
Panel C: Frequency of meetings with the emigrant parent
(Note: not all respondents provided this information)
N
mother
father
every month
119
254
every 6 months
28
63
every year
6
6
more rarely
2
27
155
350
total
Source: MECP2012

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. The main receiving country in the sample is Germany,21 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 20, Appendix A.3). 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 parent. These
features distinguish the new European migration spells from those most commonly analysed in research of cross-border families22 and I expect them to have a bearing on the
21
Almost 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 Appendix A.3 for a summary of destinations
of migrants.
22
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
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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).
3.4.3

Who are the emigrant families and their children?

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 nonmigrant families. 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.
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
(see Table 2).
Table 2: Characteristics of children and households in the sample
Non-migrant
Migrant
mean st.dev. min max mean st.dev. min max
number of siblings
1.735
1.165
0
4 1.623
1.116
0
4
mother’s age
40.401
5.285 29.5
59 41.362
5.57 28.5
62
father’s age
43.194
5.814 30.5
62 43.898
5.738 28.5
69
child participates in after-school activities 0.545
0.497
0
1 0.553
0.497
0
1
child’s average grade
3.489
0.829 1.4
5.5 3.649
0.853
1 5.88
Mother’s education
N
% of group
N
% of group
primary
16
5.71
229
10.02
vocational
122
43.57
793
34.7
secondary
101
36.07
769
33.65
tertiary
41
14.64
494
21.62
Mother works
189
69.23
1,542
72.36
Father’s education
N
% of group
N
% of group
primary
11
4.1
213
9.7
vocational
168
62.69
1031
46.27
secondary
78
29.1
644
29.31
tertiary
11
4.1
309
14.06
Father works
241
91.98
1855
90.53
% respondents female
57.82
50.90
Source: MECP2012

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.
contact with the migrant parents (See McKenzie and Rapoport (2011); Cortes (forthcoming)). This is
not the case in my data.
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The individual average grade is lower in classes with fraction of PWA pupils above 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 2).
The correlation between the academic performance of children and the fraction of
PWA pupils in the class is almost zero.
Table 3: 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

3.5

Representativeness of the sample

Despite the fact that the initial descriptive statistics from the collected data match what
we already know about migrant families in Opolskie, one may be concerned that the
collected data is not representative of the studied population. Schools and participants
can opt out of the study, which may compromise the representativeness of the sample if
the non-participation is not random. I postpone the discussion to Appendix A.4, where I
argue that school and participant selection should not affect the results in the following
sections.
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Figure 2: Distribution of average grades of respondents from classes with above median
and below median proportion of PWA pupils
Source: MECP2012

4

Empirical framework

I now present the empirical relationship explored in this paper. I outline the preferred
estimation equation, discuss problems related to the approach and how they are tackled.

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:
Yict = α + δF raction−ict + βXict + ρt + ηc + εict

(2)

where Yict is the average grade of individual i in class c in semester t, F raction−ict represents the proportion of students with migrant parents in class c in semester t, excluding
pupil i, and is the main variable of interest; Xict is a set of individual level controls, ηc
are class and ρt semester dummies. Standard errors are clustered at class level.
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The estimate of interest is δ, a coefficient, value of which 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.
I will now discuss concerns related to the estimation of spillover effects and how they are
addressed in this specification.
4.1.1

Individual level controls

One may be concerned that certain characteristics of an individual may affect his performance 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 δ reflecting
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 control 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’ highest
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 parents 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, it is likely that
putting weaker pupils into one class will result in grouping many PWA children together,
as a child’s performance is correlated with parental education and most migrants are
low-skilled.
Since the results in Clifton-Sprigg (2014) suggest that parental migration influences
child’s school performance and because construction of F raction−ict 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, migration variable is likely to be correlated with both the pupil’s average grade
and the fraction of PWA peers in the class.
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4.1.2

Role of the dummy variables

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. It may confound the estimate of δ. The semester dummies 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 A.5). 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.
Class dummies are introduced to the specification to control for any time-invariant
unobserved differences across classes. If such differences (due to e.g. having different
teachers, smarter or less able pupils in certain classes or different resources) persisted and
were correlated with the proportion of PWA pupils in the class, failure to control for them
would result in a biased estimate of δ; δ 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 dummies 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 dummies.
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 B.2.
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Reflection problem and sorting
The causal interpretation of δ coefficient may be also 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
or group dummies.
The correlated effects, linked to the fact that an individual and the group may behave
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. Specifically,
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 comparably
(e.g. either well or poorly) are grouped into classes together and if the proportion of
PWA pupils in these classes is also high.23 It is highly unlikely that migration status
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
23

Literature 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
majority of sorting takes place prior to enrolment, the fixed effects approach should deliver similar results
to aggregation.
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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 dummies.
Frequently in educational peer effects analysis, however, the correlated effects problem
effectively means that the dependent variable is pre-determined by the performance of
the group and that the group’s performance is also determined by the individual. The
specification in this paper 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. 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.24
Overall, the use of class dummies 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 concentration 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.

4.2

Some issues remain

The chosen specification does not cater for a scenario in which the unobserved characteristics, crucial for one’s school performance, are time-varying and correlated with the
explanatory variables explicitly included in the regression.
Such a situation would arise if students or schools actively responded to the migration
situation once the class had been put together and, as a result, changed the class composition before the survey was conducted. In this case there would be an unmeasured change
triggered by the presence of PWA pupils in the class.25 The scope for schools to move
pupils across classes during their time in gimnazjum is rather limited. Dropping out or
24

For 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 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
δ 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)
25
Note that random changes in class composition, unrelated directly to migration experience and
fraction of PWA pupils in the class, and not reaching a large scale, would not pose a problem.
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changing schools by pupils, however, is within each family’s discretion and if it occurs on
a large scale, in a seemingly non-random manner, it poses a significant threat to causal
interpretation of the results. To address the issue, I assess the scale of the phenomenon
of dropping out and consider scenarios which may render my analysis invalid in Section
7.

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 dummies, rather than a series of controls in the
regression.
Individual level dummies would isolate all individual time-invariant characteristics
which may impact school performance (such as intelligence, talent, etc.), whilst also controlling for class specific time-invariant characteristics. It is impossible to include both
class and individual level dummies as pupils do not change classes over time.
In the main specification I rely on class dummies, as inclusion of individual level
dummies is more demanding on the data. Nonetheless, I present results of the regressions
with individual level dummies for comparison and conclude that they are similar to those
obtained in regressions with class dummies.
One should keep in mind that individual level fixed effects are unable to control for
personal circumstances which may change over time and influence pupils’ performance,
such as death, illness, divorce in the family. However, if they are uncorrelated with the
proportion of PWA classmates, they should not influence the estimate of δ.
The regression equation could be further altered in other ways. One may, among other
things, include lags of the fraction of PWA students or consider other, possibly timeinvariant, definitions of the fraction of PWA pupils in the class. These cases lead to
comparable results and for that reason I postpone their discussion to Appendix B.

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 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 dummies but no class dummies, 3) including individual rather than
class dummies.
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5.1

Baseline

In Table 4 I present the results for the relationship between the concentration of children
with migrant parents in the class and the individual school performance.
Table 4: Impact of concentration of PWA children in the class

F raction−ict
Controls
individual level migration
other individual controls
semester dummies
class dummies
individual dummies
No of observations
No of respondents
No of classes

OLS
(1)
(2)
-.720* -.565
(.388) (.344)

(3)
.410*
(.234)

class dummies
(4)
(5)
(6)
.325* .393** .282*
(.187) (.181) (.156)

individual dummies
(7)
(8)
(9)
.328* .322*
.174
(.176) (.175) (.150)

no
no
no
no
no
13842
2669
159

no
no
no
yes
no
13842
2669
159

yes
no
no
yes
no
13842
2669
159

no
no
no
no
yes
13842
2669
159

yes
yes
yes
no
no
10853
2070
159

yes
yes
no
yes
no
10853
2070
159

yes
yes
yes
yes
no
10853
2070
159

yes
no
no
no
yes
13842
2669
159

yes
no
yes
no
yes
13842
2669
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 dummies included.
Statistical significance levels *** - 1%, ** - 5%, * - 10%

The OLS coefficients in columns (1) and (2) are negative and become statistically
insignificant once individual level controls and semester dummies 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 δ 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 4, as they are obtained from regression
specifications with either class or individual level dummies, gradually adding individual
migration experience, other individual level controls and semester dummies. Irrespective
of the exact controls included, these outcomes consistently suggest that an increased
presence of PWA children in the class benefits pupils.
However, the effects derived from regressions with individual level dummies, capturing
individual as well as class time-invariant differences, indicate a more modest impact, compared to those based on regressions with class dummies. Inclusion of semester dummies
further lowers the estimates. Even though they range from .174 to .410, the coefficients
22

from regressions with individual or class dummies 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) increases the average grade
of a pupil by .013 to .031, an equivalent of 1.53% to 3.65% of a standard deviation of the
individual average grade.
Is such a result plausible? To answer this question, let me consider the likely mechanism behind the spillover in this context. As already mentioned in the introduction to
this paper, the peer effect depends on the individual impact parental emigration has on
children and on the interactions between the pupils in the classroom. 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:26
1. A positive income effect - emigration is usually motivated by income considerations
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 child’s education.
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 psychological
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 a cost of time spent in education. Additionally,
parental inputs in the child’s upbringing are likely to fall.
This mechanism may be, however, questioned. One may argue that, if emigration is
driven by the lack of employment 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.
Moreover, given the circumstances of migration in the sample, if only one parent
emigrates and the other stays at home with the family, children may not be faced
with any additional responsibilities as a result of migration.
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).
26

For a detailed discussion see Clifton-Sprigg (2014); Antman (2011).
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The 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
Clifton-Sprigg (2014) I analyse the relationship between parental emigration and individual school performance and find a small, positive and statistically significant contemporaneous impact, as well as a lagged negative effect of parental emigration. It suggests
that, at least for the contemporaneous case, the income effect may dominate the negative
effect of family separation. The interpretation is plausible given the nature of the Polish
migration, where parents (usually fathers) emigrate over short distances and short time
periods, often return and have frequent contact with the family, which minimises the
effects of separation.
At the class level, PWA pupils can influence their classmates through their behaviour.
If the parental emigration improves their performance and positively changes attitudes
towards education, they may directly motivate peers by providing a good example. Their
better performance will also increase the average academic quality of the class.27
The positive impact is non-trivial but smaller than the individual effect of emigration
experience found in Clifton-Sprigg (2014).28 It may indicate a greater role of family
experiences than peers in shaping academic outcomes.

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 general, 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 experience thanks
27

In case of a negative influence of parental migration, peers may be negatively influenced if PWA
children are disruptive and problematic, or when they struggle academically and, as a result, teachers
focus on disadvantaged students. Schools in the study suggested the effects of parental migration on
children were negative.
28
Given that in Clifton-Sprigg (2014) 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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to 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 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 enjoy
their experience, they may transfer some of the gained cultural capital onto their children,
which may be beneficial to school performance. In Clifton-Sprigg (2014) 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 experience 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.
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 approach discussed in Section 4 but now F raction−ict is replaced with 4 different variables:
F ractionElementary−ict , F ractionV ocational−ict ,F ractionSecondary−ict and
F ractionT ertiary−ict which are defined in the following way:
F ractionX−ict =

M X −ict
CX −ict

(3)

where X = (Elementary, Vocational, Secondary, Tertiary), M X−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−ict 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.
The newly defined fractions reflect the structure of parental education found in initial
statistics (Table 5). 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 6. The outputs are comparable across
various regression specifications. However, the only estimates which are consistently statistically significant, irrespective of the regression specification, are the coefficients on
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Table 5: Education-dependent concentration of PWA pupils in the class
F raction−ict
F ractionElementary−ict
F ractionV ocational−ict
F ractionSecondary−ict
F ractionT ertiary−ict
Source: MECP2012

mean
0.064
0.051
0.077
0.080
0.044

st.dev.
0.075
0.192
0.097
0.116
0.148

min
0
0
0
0
0

max
0.45
1
0.5
1
1

F ractionSecondary−ict ; 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.
Table 6: Impact of PWA pupils by parental education level

F ractionElementary−ict
F ractionV ocational−ict
F ractionSecondary−ict
F ractionT ertiary−ict
Controls
individual level migration
other individual controls
semester dummies
class dummies
individual dummies
No of observations
No of respondents
No of classes

OLS
class dummies
individual dummies
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
.176
.156 -.067** -.065** -.058**
-.008
-.049
-.050*
.010
(.173)
(.125)
(.028)
(.028)
(.025) (.038)
(.030)
(.030) (.033)
-.858*** -.528**
-.176
-.156
-.100
-.097
-.193
-.203 -.195*
(.303)
(.282)
(.141)
(.141)
(.149) (.124)
(.136)
(.137) (.107)
.240
.040 .384*** .402*** .407*** .315** .413*** .405*** .281**
(.214)
(.197)
(.137)
(.141)
(.142) (.121)
(.131)
(.130) (.109)
.050 .218** .128** .132** .118**
.030 .123**
.027
.022
(.113)
(.098)
(.054)
(.055)
(.054) (.045)
(.055)
(.025) (.038)
no
no
no
no
no
13842
2669
159

yes
yes
yes
no
no
10853
2070
159

no
no
no
yes
no
13842
2669
159

yes
no
no
yes
no
13842
2669
159

yes
yes
no
yes
no
10853
2070
159

yes
yes
yes
yes
no
10853
2070
159

no
no
no
no
yes
13842
2669
159

yes
no
no
no
yes
13842
2669
159

yes
no
yes
no
yes
13842
2669
159

Source: MECP2012
The dependent variable is the individual average grade at time t.
The main explanatory variables are defined in this section - fractions of PWA pupils by their parents’ education level.
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 dummies included.
Statistical significance levels *** - 1%, ** - 5%, * - 10%

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.
Using the estimates from regressions with individual or class dummies, the coefficient
on F ractionSecondary−ict varies between .281 and .413; this implies that a one standard
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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 Clifton-Sprigg (2014). 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 impact
group suggests that the influence of migration differs, depending on the family situation.
As mentioned earlier, better educated parents potentially have greater employment 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.

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 7. 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 F raction−ict as the main explanatory variable (columns (1) and (3)).
I then include output of a regression using F ractionSecondary−ict 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)).29 I only report
the results of regressions including class dummies, individual level controls and semester
dummies.
From columns (1) and (2) of Table 7 I conclude that, even though all students benefit
from the presence of PWA peers, PWA pupils benefit more in comparison with their nonPWA classmates. The effect is statistically significant only when I rely on the fraction of
29

Note that another possibility would be to include all 4 F ractionX−ict 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 B.4.
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Table 7: Differential impact by gender and migration status
Impact by migration status
(1)
(2)
Main explanatory variable: F raction−ict F ractionSecondary−ict
fraction
.299*
.200*
(.157)
(.116)
parent abroad at time t
-.180***
-.248***
(.062)
(.065)
fraction*Parent abroad
.610
.640**
(.427)
(.277)
female
fraction*female
No of observations
No of students
No of classes

10853
2070
159

10853
2070
159

Impact by gender
(3)
(4)
F raction−ict F ractionSecondary−ict
.634*
.473**
(.369)
(.223)

.433***
(.052)
-.639
(.553)
10853
2070
159

.418***
(.046)
-.330
(.301)
10853
2070
159

Source: MECP2012
The dependent variable is the individual average grade at time t.
All specifications include individual level controls (gender, number of siblings, parental education and age,
and parental emigration dummy), semester dummies and class dummies.
The main explanatory variable in columns (1) and (3) is defined as a fraction of children in the class with at
least one parent abroad at time t. In columns (2) and (4), the main explanatory variable is the fraction of
PWA pupils in the class whose parents have graduated from high school.
Standard errors clustered at class level in parentheses.
Statistical significance: *** 1% ** 5% * 10%

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 F raction−ict as the main explanatory variable imply
that a one standard deviation increase in F raction−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 F ractionSecondary−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.

6

Is this really a positive spillover?

The positive impact of having peers with parents employed abroad is plausible, given the
nature of observed migration and the suspected mechanisms behind it. However, there
are further possible explanations of a positive change in the performance that coincide
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with a higher proportion of PWA children in the class.
Any time-invariant correlated (sorting) and contextual effects (school quality, financing, etc.), vital for school performance and correlated with the control variables included
in the regression, are isolated by inclusion of class dummies.
There may be, however, indirect channels of impact. For instance, perhaps PWA students’ performance triggers changes in the school environment. One example is if teachers
adjust their methods and expectations towards a class in response to its composition. In
particular, if they think PWA children are disadvantaged and problematic (Czeladko and
Kopacz (2008), Markowski (2008)), they may focus on those students and neglect others.
Alternatively, schools may reallocate resources to support classes with a high concentration of PWA students.
Another possibility is that grades of pupils in classes with high concentration of PWA
students are being heavily inflated by teachers, once they realise the class composition. I
will now consider the alternative explanations.

6.1

Resource and teacher allocations

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. However, 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 that
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
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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.

6.2

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; 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?30
30

Another way of looking at this issue is to consider children’s performance in the context of differences
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 heterogeneity
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
differences, including different standards across schools, would be captured by class dummies 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 5, adding school dummies and
comparing the coefficients on school dummies for signs of differential grading standards across schools. I
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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 8.
Table 8: Summary statistics for students with test results
Individual level data*
average grade
literature test score
maths test score
fraction of PWA pupils in the class
School level data
average grade
literature test score
maths test score
fraction of PWA pupils in the class

mean

st.dev.

min

max

3.638
62.2
44.743
.073

.853
18.120
23.352
.080

1.4
19
7
0

5.8
100
100
.307

3.599
63.923
46.477
.067

.321
6.116
7.740
.053

2.537
53.7
34.4
0

4.977
88.6
86.5
.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 information about individual test results in the national exam at the end of
gimnazjum they took in 2012.

6.2.1

Regressions using individual level data

The basic regression is:
find no evidence to support the claim that the differential grading standards in schools are driving the
results.
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AverageGradeicT = α + βEmigrationiT + δF raction−icT + θT estResulticT
+ ψF raction−icT ∗ T estResulticT + λXiT + icT

(4)

where EmigrationiT indicates emigration experience within a family, XiT contains individual level controls as used in all previous regressions in this analysis, F raction−icT is
defined as before and T estResulticT is a score a pupil obtained in the national exam.
Note that all these variables are measured at time T, the final semester of gimnazjum.
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 languages to be examined
on, as well as of the difficulty level. Therefore, I do not employ them in the analysis. I
report the regression results in Panel A of Table 9.
I expect θ > 0 in all cases, because better test results should always be positively
correlated with a higher average grade. If teachers are lenient, however, ψ > 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.
This is not the case with θ ∈ [.019, .026] and ψ ∈ [−.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.
Table 9: Grade inflation - regression results
Panel A: Individual level regressions
AverageGradeicT = α + βEmigrationiT + γF raction−icT + θT estResulticT + ψF raction−icT ∗ T estResulticT + λXiT + icT
literature test score:
maths test score:

γ = 3.183 ∗ ∗
(1.593)
γ = 2.250∗
(1.325)

θ = .026 ∗ ∗∗
(.003)
θ = .019 ∗ ∗∗
(.002)
Panel B: School level regressions

ψ = −.040∗
(.021)
ψ = −.030
(.019)

AverageGradesT = α + βF ractionsT + θT estResultsT + ψF ractionsT ∗ T estResultsT + γXsT + sT
literature test score
maths test score

β = 10.127 ∗ ∗∗
(.326)
β = −2.330 ∗ ∗∗
(.316)

θ = .044 ∗ ∗∗
(.0003)
θ = .029 ∗ ∗∗
(.0002)

ψ = −.167 ∗ ∗∗
(.005)
ψ = .043 ∗ ∗∗
(.007)

Source: MECP2012
Standard errors clustered at a class or school level in parentheses.
Statistical significance: *** 1%, ** 5%, * 10%
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6.2.2

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 = α + βF ractionsT + θT estResultsT
+ ψF ractionsT ∗ T estResultsT + γXsT + sT

(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, F ractionsT is the
concentration of PWA pupils in school s at time T and T estResultsT 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 9 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.

7

Remaining threats to validity of the results

In Section 4 I provided justification for the empirical framework used in this analysis,
elaborating on its effectiveness in resolving problems inherent to peer effects estimation.
Even though the approach effectively isolates most factors likely to confound the estimates
of interest, it fails to control for time-varying changes in the class environment, which are
unobserved and affect both the average grade of the pupil and the concentration of PWA
pupils in the class.
A prime example of such a case is a dynamic response of pupils to the number of PWA
peers in the class, once the class composition is realised. Imagine that pupils change class
or school to avoid being grouped with teenagers who have parents abroad. This means
that they disappear from the class register at some point during the three year period
and are not captured in the survey, as they were absent from the class when the study
was conducted in the final semester of gimnazjum.
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.
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I do not know exactly what happens to pupils who disappear from the class register
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 from 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 various
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
pupils change classes, it does not pose an estimation problem. If, however, the pupils
changed the class because their performance was actually negatively affected, 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 dropouts, 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 themselves. Then they may have been influencing their peers prior to dropping out and
the impact is not captured.
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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 participating
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 10).
Scenario 1. Good students change school because of the PWA classmates.
Looking at Panel A in Table 10 it is apparent that the majority of dropouts from the 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
register obtained 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(dropout, average grade)=.327). To further check whether the disappearance 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 10).
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, F raction−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
dummies and find no relationship; the coefficient is close to zero, negative and statistically insignificant, indicating that F raction−ict did not influence the disappearance from
register (See Panel C, Table 10).
I also find no evidence of a relationship between the average grade of pupils who drop
35

out and the concentration of PWA pupils in their class (see Panel D, Table 10)
Table 10: 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

3423
2822

Students who:
dropped out
transferred to another class in the same school
joined the school
Reasons for dropping out or joining the school:
Dropping out
failed a year 159
transferred to another school
1
went abroad
1
died
1
do not know why 67

229
10
109

Joining the school
transferred from another school
do not know why

3
106

Panel B: The fact of dropping out and school performance
P rob(Dropoutict ) = α + βAverageict + θc + δt + ict
β = −.067 ∗ ∗∗
(.005)
Panel C: The fact of dropping out and concentration of PWA children in the class
P rob(Dropoutict ) = α + βF raction−ict + θc + δt + ict
β = −.002
(.474)
Panel D: School performance of drop-outs and concentration of PWA children in the class
Averageict = α + βF raction−ict + θc + δt + ict
β = −.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, Averageict is the average grade of
individual i in class c at time t, F raction−ict is defined as throughout the analysis, θc is a set of
class dummies and δt is a set of semester dummies.
Standard errors clustered at class level in parentheses.
Statistical significance: *** 1%, ** 5%, * 10%

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 re36

peated 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 11, 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 may have
left the country. Among the students who dropped out of the sample only one indicated
moving abroad (see Panel A, Table 10). 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 11), the percentage of PWA pupils dropping out to move
abroad is likely to be very small.
Table 11: Migrants among dropping out pupils
Panel A: Migration situation of respondents by birth year
Went to school early Started school on time Failed at least one year no info total
born in
1997
1996 1995 1994
1993
number of pupils
15
2413
81
12
1
300 2822
migration in general
3
692
39
7
0
69
809
parental migration
1
285
14
2
0
25
327
sibling migration
2
129
7
0
0
9
147
Summary for the group of older students:
94
100%
no of pupils
parent abroad
16
17.02%
sibling abroad
7
7.45%
emigration in general
45
47.87%
Panel B: International migration of children born in 1996 from Opolskie
Year
2002-2005
2006 2007 2008
2009
2010 2011
emigration
54
24
25
28
13
14
25
immigration
16
2
10
3
7
2
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
registering 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
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migration situation of the dropping out students is unknown and hence it is not reflected
in F raction−ict . The regression estimates (see Table 12), although statistically insignificant, are in line with those reported in Section 5, suggesting a positive effect of the
concentration of PWA pupils in the class, even once dropouts are included.
Table 12: Baseline regressions incl. drop-outs’ outcomes
F raction−ict
Controls:
semester dummies
class dummies
individual dummies
N
clusters

(1)
.218
(.164)

(2)
.284
(.244)

yes
no
yes
15239
159

yes
yes
no
15239
159

Source: MECP2012
Note that these regressions include
observations for respondents as well
as the pupils who dropped out of register prior to the survey. Since the
drop-outs were not surveyed, no individual level information is available
for them. Thus, the regressions, although mirroring those relied upon in
the baseline analysis, do not include
individual level controls.
Standard errors clustered at class
level in parentheses.
Statistical significance: *** 1%, **
5%, * 10%

8

Conclusion

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.
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 or
class dummies, to minimise the problems inherent to estimation of peer effects, such as
non-random class composition. The approach does not eliminate potential confounding
effects of time-varying unobserved differences between classes and individuals; I carefully
consider such threats and conclude that they are unlikely to influence the estimates.
The outcomes indicate the existence of a positive impact of the overall proportion of
children with working parents abroad in the class on academic performance of their peers.
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Further analysis reveals that PWA children whose parents are high school graduates are
the driving force behind the effect and their influence on peers is significantly larger. 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 Clifton-Sprigg (2014) and suggest that, in general, individual experiences are
more 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.
The fact that children with migrant parents benefit most suggests that they interact
with like children more. This contact may make the migration experience easier, which
in turn will facilitate better school performance.
I eliminate grade inflation, class and school composition changes, as well as resource
allocation by schools as possible explanations of the effect. I conclude 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 plausible, however, that teachers change their ways of teaching and adjust
to pupils’ needs when they realise the proportion of PWA children in the class. I have no
means of testing this scenario. The change in teachers’ behaviour may mean that either
they shift their attention to the PWA pupils at a disadvantage of the rest of the class or,
more likely, they become personally involved and dedicate more time and effort to classes
with PWA pupils.
This hypothesis is based on the general public’s perception that parental migration
exerts negative impact on children, which may induce teachers to try to overcompensate
the PWA pupils.
In my work I do not find strong evidence to suggest that the academic gain is attributed
to a particular group of pupils, with exception of the PWA children. Specifically, there do
not seem to be any losers, which would render the scenario of teachers focusing on PWA
pupils only unlikely. The idea of teachers’ greater involvement, which positively affects
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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 background. Hence, any efforts to help PWA pupils would be individual and
independent.
Therefore, it is likely that the positive effect I find is channelled via pupils’ increased
motivation and improved performance and additionally enhanced by teachers’ dedication.
Given the choice of the study area, questions may arise regarding the degree of external validity of these findings. Despite a very unique for Poland prolonged history of
steady migration for employment over relatively short distances, Opolskie 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.
Then perhaps the results I present are 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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A
A.1

Data
Migration from Opolskie

Figure 3: Outflow for permanent residence over time, Source: Central Statistical Office
of Poland
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47

(b) Emigration from Opolskie as percentage of the overall outflow, Source: Central
Statistical Office of Poland

Figure 4: Migratory outflow from Opolskie in absolute terms and as percentage of the overall population outflow from Poland

(a) Emigration for permanent residence from Poland and Opolskie over time,
Source: Central Statistical Office of Poland

A.2

Data collection process - MECP2012
Table 13: Participant schools
Location Number of 16 year olds
Baborów
68
Brzeg
121
Chróścice
26
Chróścina
41
Chrzastowice
(Debska
Kuźnia)
48
,
,
Dobrodzień
97
Glucholazy
98
Gogolin
102
Gorzów Ślaski
80
,
Izbicko
45
Kedzierzyn-Koźle
70
,
Kedzierzyn-Koźle
39
,
Kielcza
26
Kluczbork
104
Kluczbork
47
Kolonowskie
59
Komorno
32
Komprachcice
79
Kościerzyce
55
Kujakowice Górne
36
Kup
40
Lacznik
32
,
Lambinowice
95
Lasowice Wielkie
38
Ligota Ksiaz
33
, eca
,
Namyslów
107
Nysa
40
Olesno
19
Olesno
56
Opole
103
Opole
67
Opole
47
Otmuchów
96
Ozimek
48
Ozimek
121
Pakoslawice
34
Pokój
53
Polska Cerekiew
39
Praszka
135
Prudnik
174
Raclawice Ślaskie
28
,
Radlów
34
Rudniki
89
Strzelce Opolskie
75
Strzeleczki
75
Świerczów
28
Szymiszów
72
Ujazd
61
Wilków
61
Wolczyn
144
Zawadzkie
76
Zelazna
28
Total students:
3353

48

Type of area
4
6
3
2
2
3
6
5
4
2
4
4
2
6
6
3
2
3
1
1
1
1
3
1
1
6
6
5
5
7
7
7
4
5
5
1
1
2
4
6
2
3
1
6
2
1
2
2
1
4
4
1

Table 14: Schools which refused participation
Location
Biadacz
Biala
Bogacica
Branice
Brzeg
Brzeg
Byczyna
Czarnowasy
,
Dabrowa
,
Dlugomilowice
Dobrzeń Wielki
Domaszowice
Glogówek
Glubczyce
Glucholazy
Gościecin
,
Gracze
Grodków
Grodków
Grodków
Jarnoltówek
Jemielnica
Kamiennik
Kedzierzyn-Koźle
,
Kedzierzyn-Koźle
,
Kedzierzyn-Koźle
,
Kietrz
Kluczbork
Krapkowice
Krapkowice
Leśnica
Lewin Brzeski
Losiów
Lubrza
Namyslów
Niemodlin
Nysa
Nysa
Nysa
Olszanka
Opole
Opole
Opole
Paczków
Pawlowiczki
Prószków
Prudnik
Przywory
Ścinawa Mala
Skarbimierz
Stare Siolkowice
Strzelce Opolskie
Tarnów Opolski
Turawa
Walce
Zagwiździe
Zdzieszowice
Zebowice
,
Zedowice
,
Total students:

Number of 16 year olds
70
69
50
76
136
103
100
42
31
60
67
40
100
152
85
29
45
100
78
115
70
60
34
104
140
140
129
135
70
80
86
90
27
34
95
77
163
72
200
54
166
162
143
118
50
30
120
37
27
70
80
88
80
74
65
30
164
40
22
4974

Type of area
Reason for denial
1
x
3
lack of time
2
x
3
lack of time
6
x
6
x
3
x
3
x
1
lack of time
2 could not find a suitable date
4
x
2
sensitive data
4
sensitive data
5
lack of time
5
sensitive data
1
x
2
lack of time
4
x
4
x
4
sensitive data
1
x
3
lack of time
1
x
6
lack of time
6
sensitive data
6
x
4
x
6
lack of time
5
lack of time
5
lack of time
3
x
4
x
2
no problem of migration
1
x
6
x
4
x
6
x
6
x
6
lack of time
1
x
7
lack of time
7
x
7
x
4
x
2
x
3
sensitive data
6
sensitive data
2
x
1
x
1
x
1
lack of time
6
lack of time
3
x
1
sensitive data
2
x
1
x
5
x
2
x
3

49

Table 15: Other schools in the area
Location
Bierawa
Bogdanowice
Brzeg
Chocianowice
Cisek
Glogówek
Glubczyce
Jedrzejów
,
Kedzierzyn-Koźle
,
Kedzierzyn-Koźle
,
Kedzierzyn-Koźle
,
Kedzierzyn-Koźle
,
Kluczbork
Krapkowice
Lisiecice
,
Opole
Pietrowice
Prószków
Skorogoszcz
Smogorzów
Solarnia
Strzelce Opolskie
Tulowice
Zimnice Wielkie
Nysa
Opole
Korfantów
Skoroszyce
Nysa
Total students

number of 16 year olds
48
10
45
30
50
10
45
30
10
15
20
30
15
25
63
49
10
30
30
25
20
70
45
25
0
0
74
70
121
1015

Type of area
Reason
2
no contact made
1
no contact made
6
special needs
1 did not answer the phone
2
no contact made
4
no contact made
5
no contact made
1 did not answer the phone
6 did not answer the phone
6 did not answer the phone
6 did not answer the phone
6 did not answer the phone
6
no contact made
5
no contact made
1
no contact made
7
no contact made
2
no contact made
3 did not answer the phone
2 did not answer the phone
1 did not answer the phone
1
no contact made
6
no contact made
3 did not answer the phone
1 did not answer the phone
6
did not have a class
7
did not have a class
2 withdrawn at a later stage
2 withdrawn at a later stage
6 withdrawn at a later stage

Table 16: Classification of settlements
population
classification
up to 1000
small village
1000 - 2250
village
2250 - 4500 intermediate settlement
4500 - 10000
small town
10000-18000
medium town
18 000 - 75000
large town
above 75 000
city

50

code
1
2
3
4
5
6
7
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What nationality are you?
Polish / Polish and German / Other:………………

5.

9.

8.

7.

mother
father

1

2

3

more

Polish & German

2

3

4

Higher order

0-5

6-10

11-15

16-18

Older than 18

What age group are your siblings? More than one answer is possible.

1

What is your birth order in the family (e.g. if you are the oldest, circle 1)?

0

How many siblings do you have?

Polish

6. What is your parents’ nationality?
Other (what?)

Gender:

4.

Female / Male

Class ...........................
Number in class register ...............................
Year of birth …………………………………………………

1.
2.
3.

Thank you for agreeing to participate in the survey. Your answers will be treated
anonymously and will only be used in my PhD project. Answer the questions
honestly. There are no incorrect answers. If you feel that none of the given choices
reflects your situation, try to choose the best alternative answer. Circle your
chosen answer or tick the box if required. If you choose ‘other’ as your answer,
please elaborate.

20.

19.

zawodową

liceum / technikum

studia

sports
languages
art
course related
volunteering
other (what kind?)

Do you attend any after-school activities/ classes?
Yes / No
a. If yes, of what kind. Tick all correct answers

What is your father’s profession? (e.g. mechanic, doctor, driver)
......................................................

podstawową

What type of school has your father graduated from?

No

18.

/

Does your father have a job?
Yes
What is your father’s age? ...............................

studia

16.
17.

liceum / technikum

What is your mother’s profession? (e.g. teacher, cook, hairdresser)
....................................................................

zawodową

No

15.

podstawową

What type of school has your mother graduated from?

14.

/

Does your mother have a job?
Yes
What is your mother’s age? ..................................

11. If you do not live with both parents, who do you live with?
mother / father / grandparents / another family member / someone else: ............

Yes / No
a. If not, why? ……………………………………………………

Do you live with both parents?

12.
13.

10.
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Do your parents have family or friends abroad?
Yes / No

Has your mother, father or sibling recently moved abroad?
Yes
/ No

24.

25.

28.

27.

26.
father

siblings

mother

father

siblings

Yes

/ No / I do not know

Has any of family or friends living abroad helped your family member to
emigrate? (e.g. by finding job or accommodation)

country

Where has your family member left to? Please state country and city/region.

mother

Who in your family has recently emigrated?

If you answered positively to Question 25, please answer the remaining
questions. Otherwise this is the end of the survey.

Are you planning to leave for work abroad after graduating from secondary
school?
Yes / No

Are you intending to apply to attend university after secondary school?
Yes / No

Are these after-school activities organised by your school?
Yes / No / Some of them are

23.

22.

21.

father

siblings

every 6
months

once a year

more rarely than once
a year

Positive / Negative

Do you think your grades have been affected by the emigration in your
family?
Yes / No

33.

a. If yes, in what way?

Do you feel you have more home responsibilities (e.g. housework, caring for
siblings), because of the departure abroad of your relative?
Yes
/ No

If your parent is/ was abroad, have you ever been to visit him/her?
Yes / No

mother
father

once a month
or more often

If your parent is/ was abroad, how often do/did you see her / him?

32.

31.

30.

Only answer questions 30 – 33 if one or both of your parents emigrated.

mother

Tick the box only if your mum/ your dad / your sibling was staying abroad
in a given time period:

just before September 2009
I semester of 1st year (2009/2010)
II semester of 1st year (2009/2010)
summer of 2010
I semester of 2nd year (2010/2011)
II semester of 2nd year (2010/2011)
summer of 2011
I semester of 3rd year (2011/2012)
II semester of 3rd year (2011/2012)
He/ she has emigrated permanently

29.

Table 17: Variables available from the data set
Variable

Description

ID
student’s ID
day
day of birth
month
month of birth
year
year of birth
sex
sex of the respondent: = 1 woman, = 0 man
Nationality
Polish
respondent’s nationality: =1 if only Polish
dual
respondent’s nationality: =1 if Polish and German
other
respondent’s nationality: =1 if not ’Polish’ or ’dual’
mumpolish
mother’s nationality: =1 if only Polish
mumdual
mother’s nationality: =1 if Polish and German
mumother
mother’s nationality: =1 if other than Polish or Polish and German
dadpolish
father’s nationality: =1 if only Polish
daddual
father’s nationality: =1 if Polish and German
dadother
father’s nationality: =1 if not ’Polish’ or ’dual’
Family demographics
sibling
number of siblings: = 0 if 0, =1 if 1, =2 if 2, =3 if 3, =4 if more
BirthOrder birth order among siblings: = 1 if the oldest, =2 if 2nd, =3 if 3rd, = 4 if 4th, =5 if further
Sibling0-5
siblings aged 0-5
Sibling6-10
siblings aged 6-10
Sibling11-15
siblings aged 11-15
Sibling16-18
siblings aged 16-18
OlderSibling
siblings older than 18
BothParents
Does the respondent live with both parents? =1 if yes
WhyDivorce
: =1 if parents are divorced
WhyDeath
: = 1 if one or both parents dead
WhyMigration
: = 1 if one or both parents emigrated
WhyOther
: = 1 if other reasons for not living with both parents
WhichDad
: = 1 lives with dad
WhichMum
: = 1 lives with mum
WhichGrand
: = 1 lives with grandparents
WhichOther
: = 1 lives with another member of the family
WhichInstit
: = 1 is put into care
Parental background
MumWork
Does the respondent’s mother work? = 1 if yes
MumAge
Mother’s age
mum ed-pods
Mother’s education - elementary: =1 if yes
mum ed-zas
Mother’s highest education level - vocational: =1 if yes
mum ed - secon
Mother’s highest education level - secondary: = 1 if yes
mum ed- tert
Mother’s highest education level - tertiary: = 1 if yes
MumJob
Mother’s profession
DadWork
Does the respondent’s father work? = 1 if yes
DadAge
Father’s age
dad ed-pods
Father’s education - elementary: =1 if yes
dad ed-zas
Father’s highest education level - vocational: =1 if yes
dad ed - secon
Father’s highest education level - secondary: = 1 if yes
dad ed- tert
Father’s highest education level - tertiary: = 1 if yes
DadJob
Father’s profession
After school activities:
AfterSchool
Does the respondent participate in any after school activities? = 1 if yes
Sport
sports = 1 if yes
Lan
languages := 1 if yes
Art
arts := 1 if yes
Course
course-work related =1 if yes
charity
charity := 1 if yes
otherAS
other := 1 if yes
otherAStype
if other, what kind?
ASSchool
the activities are organised only by the school := 1 if yes
ASBoth
the activities are organised by the school and private bodies := 1 if yes
Ambitions
Uni
planning to attend university :=1 if yes
Emigration
EmigrPlan
planning emigration :=1 if yes
Friends
have family or friends abroad :=1 if yes
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1
1
1
1
1

=
=
=
=
=

yes
yes
yes
yes
yes

Table 18: Variables available from the data set - continued
Variable

Description

emigr
someone in the closest family emigrated :=1 if yes
emigrMum
mother emigrated :=1 if yes
emigrDad
father emigrated :=1 if yes
emigrSib
sibling emigrated :=1 if yes
emigrwhereM
destination of mother’s emigration
emigrwhereD
destination of father’s emigration
emigrwhereS
destination of sibling’s emigration
Network
help of family already abroad in emigration :=1 if yes
Mother’s emigration
temigrm
emigration during term time: =1 if abroad at time t (t=6)
semigrm
emigration in summer: =1 if abroad during summer s (s=2010,2011)
pemigrm
permanent emigration: =1 if yes
Father’s emigration
temigrd
emigration during term time: =1 if abroad at time t (t=6)
semigrd
emigration in summer: =1 if abroad during summer s (s=2010,2011)
pemigrd
permanent emigration: =1 if yes
Sibling’s emigration
temigrs
emigration during term time: =1 if abroad at time t (t=6)
semigrs
emigration in summer: =1 if abroad during summer s (s=2010,2011)
pemigrs
permanent emigration: =1 if yes
Frequency of visits:
seemum frequency of seeing mother: =1 once a month or more often, =2 once every 6 months, =3 once a year, =4 more rarely than once a year
seedad
frequency of seeing father: =1 once a month or more often, =2 once every 6 months, =3 once a year, =4 more rarely than once a year
abroad
visited a parent abroad := 1 if yes
Subjective perception:
more responsibilities due to migration : =1 if yes
respon
school
impact of emigration on grades =1 if yes
schoolHow
what impact on grades : = 1 if negative
Performance:
av
average grade of a respondent in period t (t=6)
behav
behavioural grade of a respondent in period t (t=6)
School attendance:
attend
number of teaching hours missed not excused by parent or doctor in period t (t=6)
attendex
number of teaching hours missed excused by a parent or doctor in period t (t=6)
Control information:
fullanswer
1 if pupil filled the questionnaire fully
School information:
avhum
school’s average result of the final humanities exam in 2012 (in %)
avmath
school’s average result of the final maths and sciences exam in 2012 (in %)
avlan
school’s average result of the final languages exam in 2012 (in %)
Derived variables
Class ratio
proportion of PWA children in the class at time t
Class sex
gender composition of the class
Class sibling
average number of siblings pupils in the class have
Class employment
fraction of mums or dads in employment at time t
Class parental education
average parental education level (coded as separate variables)
Class parental age
average age of parents (coded as two separate variables)
County ratio
proportion of PWA children in classes in the county at time t
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A.3

Characteristics of migration in the sample
Table 19: Destinations of migrant parents
(Note: not all respondents provided the information)
mothers
fathers
country
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
2.3
Ireland
2 1.29
7
2.03
other destinations
7 4.52 29
8.41
345
total 155
Source: MECP2012

Table 20: Patterns of emigration in the sample
(Note: not all respondents provided the information)
fathers mothers either parent
away entire time
123
16
139
left
57
14
71
returned
142
56
198
circular migration
137
67
204
total
459
153
612
Source: MECP2012

A.4

Representativeness of the sample

Despite the fact that the initial descriptive statistics from the collected data match what
we already know about migrant families in Opolskie, one may be concerned that the
collected data is not representative of the studied population. Schools and participants
can opt out of the study, which may compromise the representativeness of the sample if
the non-participation is not random. In this section I argue that school and participant
selection should not affect the results.
A.4.1

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
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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’ selfselection into the study when emigration within pupils’ families does not cause problems.
Participant schools perceive emigration as problematic.
Although the problem of schools’ self-selection should not be neglected, participation
decisions might not have been driven by migration situation in the school. The 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 concerns 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 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 kedzierzyńsko-kozielski
counties with the
,
highest number of migrants in 2002 could be of concern, given that local schools were
reluctant to cooperate there.31
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 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 kedzierzyńsko-kozielski
counties. The last one might
,
be of concern, given a relatively high temporary out-migration from the region. However,
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 study32 (see Table 21).
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 6).
31

Note: 2011 Census related to migration outflow for powiats is still unavailable hence I rely on the
2002 Census data
32
I 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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Figure 5: Map of school responses, Source: Central Statistical Office of Poland and own
calculations
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Figure 6: The participant schools and pupils as a percentage of total number of schools
and pupils in counties
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 21 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 kedzierzyńsko-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 voivodship.
Table 21: Emigration rates and economic situation in the counties
County
Brzeski
Glubczycki
Kedzierzynsko-kozielski
Kluczborski
Krapkowicki
Namyslowski
Nyski
Oleski
Opolski
Prudnicki
Strzelecki
miasto Opole

Emigration (%)
3.11
5.57
12.65
8.08
16.60
4.35
4.63
12.07
17.98
9.95
17.27
4.99

Unemployment (%)
20.5
17.9
13.1
15.5
10.9
18.6
19.4
8.9
13.1
18.6
11.7
6.4

Wages (PLN)
2795.69
2878.02
3518.97
2848.38
3798.54
2833.22
2733.31
2731.82
2872.04
2730.02
2929.69
3541.80

% of 3rd year pupils
10.09
4.89
9.62
7.35
6.45
4.62
14.71
6.74
12.64
5.76
7.53
9.60

% of respondents
4.75
2.08
5.61
10.43
4.54
6.30
10.25
15.80
16.38
6.58
11.40
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
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Failure to fully represent areas of higher average income might impact the analysis.
Given relatively higher incomes of families and the relationship between household budget
and educational attainment of the offspring, children in krapkowicki and kedzierzyńsko,
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 significant 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 22, however, it becomes clear that 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 22: Respondents’ school performance (average grade)
n
mean
overall sample
2822 3.610
kedzierzyńsko-kozielski
340 3.392
,
krapkowicki
150 3.575
all other schools
2332 3.621
Source: MECP2012

std. dev.
0.850
0.852
0.845
0.849

min max
1
5.88
1.4 5.79
1.66 5.77
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 kedzierzyńsko-kozielski
counties are close to the voivodeship average.
,
I assess the quality of participant and non-participant schools in the area by comparing
the average outcomes of their pupils in the final exam in 2012.33 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 23. Pupils in nonparticipant 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.
A.4.2

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
33

The exam was taken by the final year pupils, which are the respondent group in this study.
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Table 23: Average test scores in 2012 in schools in Opolskie
Participant
Mean St.dev.
Humanities test score 62.251 6.152
Science test score
48.554 7.249
52
N

schools
Min Max
51.75 88.65
39.1 82.1

Non-participant schools
Mean St.dev. Min Max
61.572 6.197 38.95 79.5
48.142 6.088 29.15 66.4
88

T-stat
.629
.344

Source: OKE Wroclaw

migration in Poland, individuals may refuse to cooperate or may answer the questions
partially.
It may also be argued that even when students do not self-select actively, their nonattendance to school on the day is a form of self-selection. This should be of concern if one
believes 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 24: Survey response rate
total of pupils in surveyed schools
pupils present during the survey
total number of responses

response rate of total pupils of the school

n
3423
2863
2822
average
82.47

min
58.54

max
98.39

Table 25: Average outcomes for respondents and non-respondents
Non-respondents
Respondents
Mean St.dev. Min Max Mean St.dev. Min Max T-stat
average grade
3.61
0.850
1 5.88 3.412
0.851
1 5.72 4.987
behavioural grade 4.489
1.240
1
6 4.259
1.291
1
6 3.840
number of hours missed not excused 12.131 30.802
0 542 19.904 46.281
0 540 3.932
2822
548
N
Source: MECP2012

There have been no signs of self-selection within the chosen schools, however. As can
be seen in Table 24, 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 25 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.
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A.5

Pattern of changes in average grade over time
Table 26: Average grades - further analysis

mean
YEAR 1
semester 1
semester 2
YEAR 2
semester 1
semester 2
YEAR 3
semester 1
semester 2

Overall sample
st.dev.

min

Panel A: Average grade over time
PWA pupils
max
mean
st.dev.
min

max

mean

non-PWA pupils
st.dev.
min

max

3.647
3.662

0.782
0.85

1.31
1.4

5.57
5.85

3.499
3.546

0.702
0.822

1.84
1.4

4.93
5.14

3.659
3.671

0.788
0.853

1.31
1.6

5.57
5.85

3.515
3.626

0.827
0.878

1.4
1.57

5.7
5.88

3.354
3.532

0.828
0.824

1.8
2

5.13
5.3

3.527
3.632

0.826
0.881

1.4
1.57

5.7
5.88

0.845
1
5.64
3.415
0.775
1.7
5.09
3.517
0.85
1
0.87
1
5.88
3.683
0.827
2.08
5.38
3.783
0.874
1
Panel B: Differences in outcomes between semester 2 and semester 1 within each year
Year 1
Year 2
Year 3
Overall
PWA non-PWA Overall
PWA non-PWA Overall
PWA non-PWA
0.059
.069
.056
.136
.134
.137
.262
.256
.264
∆ Average grade
(.307)
(.313)
(.305)
(.285)
(.287)
(.285)
(.284)
(.259)
(.295)
N
2161
622
1513
2222
641
1552
2215
662
1528
∆ Behaviour
.001
-.024
.007
.159
.195
.144
.342
.361
.334
(.774)
(.794)
(.766)
(.750)
(.732)
(.756)
(.732)
(.771)
(.717)
N
1892
544
1323
1999
586
1386
1898
568
1307
∆ School attendance
6.163
8.678
5.132
8.348
8.711
8.228
11.985
16.767
10.403
(26.339) (29.920)
(24.834) (25.493) (28.571)
(24.249) (29.385) (35.581)
(26.852)
N
1151
329
811
1171
346
813
726
189
528
Note: standard deviation provided in parentheses
Source: MECP2012

5.64
5.88

B

3.51
3.775

Regression analysis

B.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 counterfactual
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.
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As can be seen in Table 27 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.
Table 27: Summary statistics for the excluded group
Panel A: Migration situation
Absolute value Percent
total sample (n)
153
100
migrants (incl. sibling)
125
81.70
migrant parents - total
99
64.71
Who emigrated:
65
42.48
only father
only mother
17
11.11
mother and father emigrated
17
11.11
Panel B: Student performance
mean
average grade
3.401
Panel C: Fraction of PWA students
old fraction
.064
new fraction
.067
Source: MECP2012

Percent
100
79.2
52
13.6
13.6
st.dev.
.830
.075
.078

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: F raction−ict . 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 is abroad only for part
of the 3 years. As can be seen from Panel C of Table 27, 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 28 and are in line with the baseline results in the paper.
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Table 28: Regression of the average grade on newly defined fraction
N ewF raction−ict
Individual level controls
Semester dummies
Class dummies
Individual level dummies
n

(1)
(2)
(3)
(4)
(5)
-.688* -.409 .321** .366**
.214
(.375) (.318) (.153) (.171) (.148)
no
yes
yes
no
no
no
yes
yes
no
yes
no
no
yes
no
no
no
no
no
yes
yes
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 history. Regressions run here are as specified in the empirical framework.
Standard errors are clustered at class level.
Statistical significance of coefficients: *** 1%, ** 5% , * 10%

B.2

Regressions using national exam scores instead of average
grades

The analysis in this paper 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 regressions outlined in Section 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 knowledge 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 29. Although statistically insignificant
(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 performance.
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Table 29: Regressions using test scores
Panel A: Average test score statistics
mean st.dev.
min
max
average test score 53.853 16.998
20.4
96.2
Panel B: Regression results
(1)
(2)
(3)
Fraction
10.36
4.639
92.62
(12.41) (10.74) (99.27)
Controls
individual level controls
no
yes
no
class dummies
no
no
yes
N
334
271
334

n
334
(4)
66.06
(77.75)
no
yes
271

Source: MECP2012
The regressions in this table are based on observations for a subsample 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
F raction−ict as defined throughout the analysis.
Standard errors clustered at class level in parentheses.
Statistical significance: *** 10%, ** 5%, * 1%

B.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:
F raction−ict =

M−ict
C−ict

(6)

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 F raction−ict varies over time but alternative, time-invariant specifications are also feasible.
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
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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 neglects
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
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 F ractionElementary−ict ,
F ractionV ocational−ict , F ractionSecondary−ict and F ractionT ertiary−ict :
F ractionX−ict =

M X −ict
CX −ict

(7)

where X = (Elementary, Vocational, Secondary, Tertiary) M X−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−ict is the total number of pupils whose parent has educational
qualification X in class c in semester t. When identifying the educational 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 F ractionX−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
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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 F ractionX−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.
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B.4

Impacts by gender and migration - further regressions
Table 30: Differential impacts depending on individual migration experience

class dummies
OLS
(2)
(3)
(4)
(5)
(1)
F ractionElementary−ict
.150
.176
-.082* -.075**
-.024
(.166)
(.118)
(.043)
(.031)
(.044)
F ractionV ocational−ict
-.794** -.657**
-.128
-.127
-.126
(.315)
(.290)
(.159)
(.167)
(.145)
F ractionSecondary−ict
.176
-.063
.350** .379**
.282*
(.239)
(.212)
(.158)
(.171)
(.147)
F ractionT ertiary−ict
.011
.217**
.092
.103*
.015
(.123)
(.105)
(.061)
(.062)
(.051)
individual emigration
-.256*** -.363*** -.163* -.233*** -.244***
(.093)
(.095)
(.086)
(.088)
(.088)
F ractionElementary−ict *Individual
.193
-.056
.099
.118
.113
(.183)
(.173)
(.223)
(.176)
(.176)
F ractionV ocational−ict *Individual
.166
.895*
.036
.506
.540
(.553)
(.488)
(.528)
(.442)
(.443)
F ractionSecondary−ict *Individual
.557*
.597*
.365
.239
.262
(.307)
(.321)
(.261)
(.336)
(.329)
F ractionT ertiary−ict *Individual
.276*
.025
.275**
.114
.118
(.141)
(.131)
(.144)
(.128)
(.126)
Controls
individual level controls
no
yes
no
yes
yes
semester dummies
no
yes
no
no
yes
class dummies
no
no
yes
yes
yes
individual dummies
no
no
no
no
no
13842
10853
13842
10853
10853
no of observations
no of individuals
2669
2070
2669
2070
2070
no of classes
159
159
159
159
159

individual
(6)
-.082***
(.031)
-.209
(.143)
.447***
(.136)
.134**
(.055)
.069
(.046)
.221***
(.038)
-.048
(.178)
-.266**
(.117)
-.075
(.091)
no
no
no
yes
13842
2669
159

dummies
(7)
-.019
(.037)
-.203*
(.112)
.306***
(.115)
.039
(.041)
.045
(.043)
.194***
(.049)
.014
(.167)
-.160
(.110)
-.104
(.076)
no
yes
no
yes
13842
2669
159

Source: MECP2012
The dependent variable is the average grade of a pupil. F ractionX−ict 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%
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Table 31: Differential impacts depending on pupil’s gender

F ractionElementary−ict
F ractionV ocational−ict
F ractionSecondary−ict
F ractionT ertiary−ict
female
F ractionElementary−ict *female
F ractionV ocational−ict *female
F ractionSecondary−ict *female
F ractionT ertiary−ict *female
Controls
individual level controls
semester dummies
class dummies
individual dummies
no of observations
no of individuals
no of classes

OLS
(1)
(2)
.255
.247
(.247)
(.187)
-.457
-.313
(.371)
(.359)
.233
.105
(.227)
(.233)
-.092
.143
(.165)
(.138)
.443*** .464***
(.047)
(.054)
-.140
-.211
(.180)
(.178)
-.760*
-.502
(.440)
(.511)
-.013
-.130
(.286)
(.326)
.261
.147
(.181)
(.199)
no
no
no
no
13842
2669
159

yes
yes
no
no
10853
2070
159

class dummies
(3)
(4)
-.049
.065
(.101)
(.094)
.111
.120
(.284)
(.288)
.432**
.397*
(.208)
(.226)
-.043
-.060
(.109)
(.117)
.404*** .434***
(.049)
(.053)
-.027
-.153
(.203)
(.186)
-.570
-.408
(.453)
(.505)
-.079
-.143
(.268)
(.301)
.287*
.155
(.155)
(.178)
no
no
yes
no
13842
2669
159

yes
yes
yes
no
10853
2070
159

individual
(5)
-.042
(.052)
-.069
(.183)
.406**
(.159)
.014
(.074)

dummies
(6)
.017
(.057)
-.054
(.157)
.254*
(.141)
-.093*
(.049)

-.010
(.083)
-.273
(.175)
.028
(.149)
.189***
(.068)

-.011
(.080)
-.307*
(.176)
.061
(.141)
.198***
(.069)

no
no
no
yes
13842
2669
159

no
yes
no
yes
13842
2669
159

Source: MECP2012
The dependent variable is the average grade of a pupil. F ractionX−ict are defined as throughout 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%
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B.5

Lagged impacts of concentration of PWA pupils

In Clifton-Sprigg (2014) 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 analogue
regression for the concentration of PWA pupils in the class. It is important to note that the
full specification, including individual controls and class dummies 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 32: Lagged impacts of the concentration of PWA pupils in the class

F raction−ict
first lag of F raction−ict
second lag of F raction−ict
third lag of F raction−ict
fourth lag of F raction−ict
fifth lag of F raction−ict
Controls
individual level controls
class dummies
no of observations
no of classes

OLS
class dummies
(2)
(3)
(4)
(1)
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
no
2252
137

yes
no
1778
137

yes
no
1776
137

yes
yes
1776
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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