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ABSTRACT 
Using recent panel data from the French Ministry of Education, this master thesis explores how having 

foreign classmates affects the educational attainment of lower secondary school students in France. A 

negative correlation is found between the concentration of foreign peers and test performances, but 

this effect is greatly reduced through the inclusion of controls for socio-economic background and 

school characteristics or school fixed effects. No effect can be detected when student fixed effects are 

involved, indicating the lack of impact on academic progress. A small positive impact on children 

from immigrant families is detected in math, though. The results highlight the importance of the non-

random allocation of foreign students in schools as the underlying explanation for any association 

between achievement and foreigner concentration, whereas peer effects would be very small and 

heterogeneous.   
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1. INTRODUCTION AND LITERATURE REVIEW 
 

1.1. Concerns about negative peer effects of non-native students  

 

Immigration is increasingly making the headlines. Its associated benefits and disadvantages for the 

host country have become a controversial political issue that divides public opinion on the stance to 

adopt. Although immigration is not a new phenomenon, evolutions of migrants’ profile and recent 

increases in immigrants’ population shares for many countries are rightfully raising questions about 

the integration of non-natives. In this context, public attention has been drawn to the concentration of 

non-natives in schools and to its potential impact on other students.  

 

Immigrant and foreign children are found to be on average from a lower socio-economic background 

than natives. They may also face difficulties with the language of instruction and have a harder time 

adapting to an unfamiliar environment and academic system. It is thus not surprising to observe that 

non-natives exhibit lower levels of educational attainment. Recent studies about educational peer 

effects have shown that the negative impact of students at the very bottom of the distribution is 

stronger than the positive impact that average or top performing students can have on them (Lavy et 

al., 2012). With this in mind, we could expect negative peer effects of foreign and immigrant students 

on their classmates because of their lower academic performances. Teachers could adapt the level of 

their teaching down or redirect resources towards these weaker students. Being with low-performing 

students might also simply draw the general motivation of studying down. Intertwined with these 

endogenous peer effects of non-natives performance on other students’ performances, there could also 

be exogenous peer effects due to the characteristics of non-native children. Their less favorable family 

background, their potential negative feeling about schooling due to their integration problems, or 

simply their cultural differences could also lead to them having a negative influence on other students.  

 

While the overwhelming majority is concerned about negative peer effects, some researchers have also 

pointed out possible positive spillover effects from non-natives. In the sociology of immigration, the 

positive self-selection hypothesis assumes that immigrants actually form a non-representative 

subsample of their population of origin that has better characteristics and innate ability which made 

their migration possible (Cebolla-Boado, 2008). However, this is more likely to be true only for 

certain origins of migration
2
. Positive effects could also be expected if non-natives have a greater 

motivation for schooling. Studies on French lower secondary school students have for example found 

that some immigrant families have higher expectations for the returns of schooling and that this affects 

their children positively in the pursuit of their studies (Vallet, 1996). If this motivation can be 

transferred to peers, then a positive effect from being in class with non-natives could be observed.  

 

The main question tackled in this master thesis is thus the following: are students’ academic 

performances negatively affected by the presence of non-natives in their learning environment?  

 

The answer to this question could have important public policy implications, as it can give advice for 

the allocation of foreign and immigrant students in schools and classes, and on the general relevance 

of desegregation policies. It could also shed light on whether additional resources are needed for 

schools with more foreigners.  

 

Compared to other European countries, immigration has relatively decreased in France in the later 

years. Second generation immigrants are therefore more important than first generation of immigrants. 

In a 2012 study by the French national institute (INSEE), the former were estimated to be 6.7 million, 

i.e. 11% of the total population in 2008, whereas the latter totalized 5.3 million, that is to say 8% of 

the population. The greatest part comes from outside the European Union (EU), notably from Northern 

and Sub-Saharan Africa, but there are still a significant part of South Europeans in particular 

Portuguese. Overall, a gap in education, professional careers and living conditions persists between 

                                                           
2 Geay et al. (2013) explain the positive peer effects of white non-native speakers they found by the fact that the Eastern 

Europeans who arrived were positively selected. This effect was however not found for non-white non-natives. 
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these immigrant descendants and French natives. Though foreigners and first generation immigrants 

are generally the groups put in the spotlight in studies about immigration in other countries, focusing 

on second-generation immigrants seems very relevant in the French context.  

 

However, in this master thesis only the impact of having foreign classmates will be quantitatively 

studied due to unavailability of data on immigrant peers. Using the 2007 panel of lower secondary 

students in France, my main contribution will be to show that the progressive addition of control 

variables leads to the fading out of the effect of foreigner concentration on students’ math and French 

test scores. I will also investigate the heterogeneities of this impact on different subgroups of students.  

 

In the following subparts of this section, I will nevertheless present the larger literature on the effects 

of immigrant concentration with its methods and results. In section 2, I will present the data that was 

used for this work and put forth some descriptive elements by exploring the differences between 

natives, immigrant descendants and foreigners, along the socio-economic dimension, their schools’ 

characteristics, their achievement in tests, and their classes’ concentration in foreigners. In section 3, I 

present the conceptual framework of my analysis and explain the different steps that have been taken. 

In section 4, I present the main results of my study, with also a focus on potential heterogeneities in 

the impact of foreign peers depending on the student’s origin, the family’s socio-economic 

background, or the initial place in the achievement distribution. In section 5, I describe some extra 

tests that have been made to check the robustness of the previous results and I outline what could be 

done in further research with this data. Section 6 concludes.  

 

 

1.2. Identification challenges and methodological approaches in the literature 

 

The influence of a person or a group of people on another person can be difficult to identify and 

characterize, but it is all the more challenging to quantify. Peer effects have been the subject of an 

increasing body of social science research. They are especially relevant for education studies since 

learning is now generally organized in a group setting, within schools and classes.  

 

As pointed out by Manski (1993), the estimation of peer effects is a complicated task. A student’s 

educational achievement can be influenced directly by his peers’ characteristics (exogenous effect) or 

with a feedback effect by his peers’ achievement (endogenous effect). However, a correlation between 

academic attainment and the presence of particular peers is not necessarily due to an influence of peers 

peer effects in learning. In fact, if peers have common characteristics that influence their educational 

performance or if they live in the same environment that affects their scores in the same way, we will 

be confronted to spurious correlations (contextual effects).  

 

While it is perfectly acceptable not to distinguish between exogenous and endogenous effects of non-

native peers on their classmates, it is necessary to address the issues related to the non-random sorting 

of foreigners and immigrants in neighborhoods, schools, and even sometimes classes. As a matter of 

fact, immigrants tend to concentrate in specific areas (more urban, with lower housing prices…) where 

natives with lower socio-economic background are also more concentrated. On the other hand, 

whether it is a matter of taste or a reaction to a signal of possibly lower schooling quality, native 

parents try to avoid schools with a high concentration of immigrants. Betts and Fairlie (2003) have 

shown this for the USA where natives tend to fly toward private schools to avoid immigrants. This is 

most likely true in Europe also. As a consequence, the raw correlation between low achievement and 

high immigrant concentration cannot be interpreted as a causal relationship.  

 

Papers about the influence of non-native concentration on educational achievement have tried to 

propose identification strategies to address this issue and obtain estimates that reflect a causal impact 

under some more or less convincing identifying assumptions.  

 

The most obvious, yet instructive, approach is to proceed to OLS estimations with control variables 

for the potential contextual effects. This is the initial strategy followed for example by Geay et al. 
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(2013) to see how the coefficient of non-native English speaker proportion in a regression of test 

scores decreases with the progressive addition of control variables. In her study of the effect of school 

composition on grades in Denmark, Rangvid (2007) –who was confronted to a similar problem as me 

with few students per school in her PISA sample- controls for the endogeneity of school composition 

through an extensive set of family and school variables. However, this approach provides unbiased 

estimates only if the observable characteristics used as explanatory variables are enough to control for 

the selection process of children into schools.  

 

To avoid relying on this strong assumption, and to take into account unobservable school effects, most 

papers complete this approach with fixed effects (FE), generally at the school level (Contini, 2011; 

Borjas, 2004; Bui, 2012). Identification of the effect is then possible by relying on within-school 

idiosyncratic variation in the share of immigrant students in the class. The validity of the estimates 

relies on the assumption that immigrants are randomly allocated into classes within schools, and that 

the class is the relevant level for peer effects. Depending on the data they had, researchers even used 

school-by-grade fixed effects (Ohinata and van Ours, 2013a; Hanushek et al., 2003) or school-

year/cohort fixed effects (Geay et al. 2013, Ohinata and van Ours, 2013b).  

 

Aggregation can also be a valuable strategy. It was used by Brunello and Rocco (2011) for a cross 

country study using data from PISA. By aggregating test scores and immigrant concentration in 

schools at the country level they were able to account for the important within-country sorting of 

immigrants. They however then faced the issue of between-country sorting of immigrants, which they 

addressed with country fixed effects and a control for the stock of immigrants in a given country at a 

given time. State level analysis was also made by Betts (1998) on high school graduation rates in the 

USA. Card and Rothstein (2007) aggregated test scores and races at the city level to see if segregation 

increased the black-white test score gap.  

 

Another clever approach is to find an exogenous shock on the proportion of immigrants to identify the 

effect of this variable on educational attainment. Gould et al. (2009) take advantage of the influx of 

former Soviet Union Jews in Israel in the 1990s, while Geay et al (2013) get an instrument variable for 

the proportion of white non-native speakers in Catholic schools through the 2005 European 

Enlargement that led to the arrival of many Eastern Europeans in the UK. Historic variables, like 

immigration patterns in 1940 in the USA (Hunt, 2012), can also provide an instrument for current 

levels of immigrant concentration. 

 

The other instrumental variables found in the literature seem less convincing. Jensen and Rasmussen 

(2011) use the immigration concentration in a larger geographical area to instrument for the proportion 

of immigrants in schools. However, the concentration of immigrants at the county level can probably 

affect children’s achievement by other channels than the share of immigrants in their school 

(contextual effects, policies targeted to these areas because of the immigrant concentration…). The 

sociologist Cebolla Boado (2007) proposes also an instrument variable for the proportion of foreigners 

in the class: the subjective assessment of the parents’ child about their living area and whether the 

school falls under Priority Education. Despite the fact that his study is very close to mine because he 

took foreign students in the class as explanatory variable and used the 1995 equivalent of the panel I 

worked with, I could not rely heavily on his results because of the weakness in his identification 

strategy.  

 

Among other techniques found in the literature are multilevel modelling (which sounds particularly 

appropriate since students are nested in classes that are themselves nested in schools). Szulkin and 

Jonsson (2007) use this technique to estimate within- and between-schools equations linking ethnic 

density in Swedish schools to the grades of 16-year old students. I also saw the use of quantile 

regressions to study the heterogeneous impacts along the score distribution (Ohinata and van Ours, 

2013b).  
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1.3. Mixed evidence, but overall pointing to insignificant or small and heterogeneous effects 
 

In a number of studies, the coefficients on the non-native concentration stays negative and keeps some 

significance. However the suggested impacts are very small. Szulkin and Jonsson (2007) find that a 

higher proportion of first generation immigrants has a negative effect on grades, so that for above 40% 

of immigrants, grades are reduced by 0.2 standard deviations. Though it wouldn’t be a negligible 

effect, not many students are confronted with such high shares of immigrants. With their country-level 

analysis, Brunello and Rocco (2011) conclude that doubling the share of immigrant pupils in 

secondary schools (from 4.8 to nearly 10%) would lead to a reduction of natives’ test scores by only 

1.32 to 1.96 %
3
. Contini’s results for Italia (2011) suggest that 10 percentage points increase in the 

proportion of first generation immigrants in primary and lower secondary schools would lead to an 

almost insignificant decrease of 1 point of percentage of correct answers. Ohinata and van Ours 

(2013a) report that they find no strong evidence of spillover effects and give as quantitative result that 

a 1 percentage point increase in the classroom share of immigrants would reduce test scores by only 

0.5 points
4
. Through their quasi-experiment in Israel, Gould et al. (2009) also identify some negative, 

but small, spillovers on a later educational outcome: the probability of passing the final matriculation 

exam is 1.5 to 1.8 percentage points lower when the share of immigrants in fifth grade is 10 

percentage points higher. Jensen and Rasmussen (2007) present their results as evidence of negative 

spillovers, with the largest negative impact being for natives in math. However, when translated in 

terms of standard deviations, I cannot but conclude that the effect would still be small: for a 10 

percentage points increase in the proportion of immigrants, test scores in math would decrease by 8.6 

points, which with a standard deviation of 100 for these scores would correspond to only -0.086 

standard deviations. In addition, they do not include any school variables in their analysis, while such 

variables had a greater impact in reducing the coefficient in other papers.  

 

On the other hand, some studies revealed some small positive effects of concentration of foreigners, at 

least for specific groups or educational achievement measures. From Geay et al.’s IV strategy (2013), 

there appears to be a positive local average treatment effect of the proportion of white non-native 

English speakers on the performance of their native classmates. Controlling for school fixed effects, 

Bui (2012) reports that limited English proficient fifth graders in an American urban district are 

positively affected by a higher share of other limited English proficient students, especially in math. 

Ohinata and van Ours (2013a) find also some small positive effects in math. After controlling for 

parental education and academic performance, Cebolla-Boado (2007) discovers a positive effect of 

foreigner concentration on the choice of the academic track at the end of lower secondary school in 

France, especially for second generation immigrants. This could reflect adjustment of teachers’ criteria 

to the level of the class.  

 

From papers that discuss heterogeneous impacts, I can summarize that negative effects could be of a 

larger magnitude for students from a disadvantaged parental background, but that on other dimensions 

conflicting pieces of evidence have been found. Contini (2011) and Brunello and Rocco (2011) both 

use a measure of socio-economic status (SES) based on the number of books at home to conclude that 

low SES natives are more affected than other groups. This conclusion is also reached by Gould et al. 

(2009), although their measure of a disadvantaged background is based on parents’ years of schooling 

and ethnic background. It is probable that the negative effects are higher when the proportion of non-

natives is above a certain threshold: the median proportion for those with at least one immigrant (Geay 

et al. 2013), or above 40% (Szulkin and Jonsson, 2007). Ohinata and van Ours (2013b) report an 

absence of significant spillover effects at the different parts of the score distribution when controlling 

for cohort and school fixed effects. Most papers focus on the impact on natives, but for papers who 

look at groups of different origins, a higher number points to more negative effects on immigrants 

(Contini, 2011; Szulkin and Jonsson, 2007; Schneeweis, 2013), or minorities (Black and Hispanic 

(Betts, 1998), for Blacks but not Hispanics (Hanushek et al. 2009) compared to natives or whites. Still, 

                                                           
3 According to my calculations, this would correspond to -0.14 standard deviation for an increase in the proportion of 

immigrants by 10 percentage points.  
4 I computed that this would correspond to -0.05 standard deviation in test scores for a 10 percentage points increase in the 

share of immigrants.  
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Jensen and Rasmussen (2007) suggest that the negative effect is larger for natives, and Borjas (2004) 

concludes on a small crowding out effect of white American native males from graduate programs 

because of foreign students. In Austria, Hunt (2012) also finds a larger positive impact for native born 

blacks for the effect of the share of immigrants in the population on the probability of completing high 

school.  

 

While the methodologies, the concentration and educational outcome variables differ from one paper 

to the other, my general impression from this body of literature is that the effect of non-natives on 

their peers’ educational attainment decreases substantially when some control variables are added, and 

especially when self-selection of students in schools is accounted for by school fixed effects. Overall, 

the average impact is likely to be null, but could display some heterogeneity depending on the 

characteristics of the students.   

 

From a literature that was first almost exclusively in the USA, the study of non-natives peer effects on 

educational achievement developed a lot in Europe. However, apart from Cebolla Boado’s 2007 paper, 

I haven’t been able to find evidence specifically for France. This is probably explained by the lack of 

appropriate data rather than disinterest for this question. Indeed, information about migrant or ethnic 

background is difficult to obtain, because of how sensitive it is considered. Few sources have also 

information that links immigrant status and educational achievement and which is extensive enough 

for peer effect studies.  

 

 

2. DATA PRESENTATION: THE 2007 PANEL OF COLLÈGE STUDENTS 

AND DESCRIPTIVE STATISTICS 
 

In this section, I present the data used for this master thesis and some descriptive facts for the groups 

of interest: natives, foreigners and children of immigrants. After examining their relative share in the 

population of lower secondary
5
 students, I show some evidence to why foreign students could be 

worse peers on average due to their less favorable socio-economic characteristics and their lower 

school performance. The raw correlation between the concentration of foreigners and test scores in 

math and French is also made visible with some graphics.  

 

 

2.1.  The 2007 panel of collège students, an appropriate French data source  

 

In recent years, the French Ministry of Education has developed the use of longitudinal surveys to 

study the performance of students at the primary and lower secondary school levels and relate it to 

inequalities, attitudes towards education, well-being, and a wide range of potential determinants of 

academic success. The latest version of this panel conducted by the Direction de l’évaluation de la 

prospective et de la performance (DEPP) follows students entering in 6ème (the first year of lower 

secondary school) for the first time in 2007. All students are followed as long as possible. For most of 

them, information is available until the end of lower secondary school in 2011, or 2012 for those who 

are late.  

 

This study proves much more appropriate for our analysis than previous panels. The collection of 

administrative data on the students includes the number of foreign children in the class in addition to 

the total number of students in the class. A variable for the concentration of foreign peers at the 

classroom level can therefore be created. Family questionnaires were distributed in 2008 and 2011 and 

included socio-economic questions, as well as the birth place and nationality at birth of the child and 

his parents, making it thus possible to determine the student’s immigrant background.   

                                                           
5 Lower secondary school, also called « collège » in France, has four grade levels: 6ème, 5ème, 4ème and 3ème. 

Theoretically, these correspond to students from 11 to 14 years old. However, there are a relatively large number of students 

encouraged to repeat grades, and a small number of students who skip a grade. 
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The dataset also provides measures of academic performance through two evaluations specific to panel 

students. The first one was conducted at the end of the 2007-2008 academic school year when students 

were all in 6ème. The second one took place at the end of the 2010-2011 academic school year for all 

students. For those who were still in 3ème the following year, the test was taken a second time. These 

specific evaluations are composed of different sequences to evaluate cognitive outcomes, but also non-

cognitive dimensions linked to motivation in school. I focus only on cognitive achievement and 

choose to aggregate the sequences of math and reasoning into the math category, and the four 

sequences related to lexicon and reading understanding into French. Although many questions of the 

2008 test are reproduced in the 2011 version, the two are not exactly comparable because some “easy” 

questions of 2008 were replaced by questions more appropriate to the age of the students in 2011. I 

therefore use in general standardized scores to make sure that they are comparable from 2008 to 2011 

and that results can be compared to the literature.  

 

Information is also provided for results in the national evaluations at entrance in 6ème, results in the 

Brevet des collèges (the final exam of lower secondary school), and course choice process at the end 

of lower secondary school. However, for matters of simplicity, I concentrate this analysis on the 

results in the specific evaluations of 2008 and 2011 only, thus taking as outcome variables academic 

competency at the end of the first year of lower secondary school and academic competency three 

years later.  

 

One of the limitation of the panel for my study is that it sampled many collèges, but only a few 

students per school: in 2007-2008 schools in the panel had from 1 to 17 students included in the panel, 

with the median student being in a school were 4 students were selected (see figure 1). The size of the 

sample is quite large: 34,986 students appear in the initial dataset. They are supposed to be 

representative of the entire student population, with a slight overrepresentation of priority education 

schools (Réseau Ambition Réussite – RAR) that can be controlled for with weights, or the inclusion of 

the RAR variable (which is the option I preferred). However, this sample had to be restricted to 

students for whom a response to the 2008 questionnaire and to the two specific evaluations is 

available. I also chose to exclude students from overseas departments (DOM) because their 

immigration patterns could reflect very specific situations compared to continental France. Overall, 

this leaves 22,721 students from metropolitan France who were followed up to 2011. This sample 

could suffer from some selection if students with specific characteristics are less likely to be followed 

up to 2011. Since I was not able to control for this
6
, the results need to be interpreted with this 

limitation in mind.  

 

Figure 1: Distribution of panel students according to the number of panel students in their school in 

2007-2008 

 
Note: This figure is obtained for the restricted sample (22,721 students) used in this work.  

                                                           
6
 As a future check, a Hausman selection equation could try be estimated to see the determinants of “falling” 

from the panel. 
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I intended to complete the dataset with information from the Base Centrale de Pilotage (BCP) which 

keeps historic record of many variables, mainly at the school level: students’ nationality crossed with 

parents’ socio-professional category (CSP), exam results, information on teachers, etc. Personalized 

extractions were kindly made with Sophie Grassin from the Documentation office of the DEPP. I 

couldn’t however exploit all the richness of this information, but this could be done in further research. 

I only keep the size of the school as a main control variable. The number and proportion of foreigners, 

from the EU and from outside the EU in each school, as well as the proportion of more or less 

disadvantaged families in the school could be used for robustness checks.  

 

 

2.2. Descriptive statistics on the restricted sample  

 

2.2.1. Proportion and origin of foreign children and immigrant descendants 

 

Our study focuses on the period from 2007 to 2011, which corresponds to the period during which the 

students of the Panel 2007 are supposed to go through and finish lower secondary school, provided 

they don’t repeat a grade. As can be seen from figure 2, the proportion of foreigners in French 

secondary schools stabilized around 3% during this period. While at the beginning of the 1990s, the 

share of foreigners in schools was close to the 6.3% of the national level (INSEE, population census), 

the slight decrease observed at the national level was amplified among students to reach only 3.7% in 

2006 (while the INSEE reports 5.8% at the national level (metropolitan France)). This discrepancy 

with statistics for the adult population could be explained by the general trend in France of a 

weakening immigration while the second generation of immigrants is settling down. Children from 

this second-generation can obtain the French nationality more easily if they are born in France.  

 

Figure 2 

 
Source: Base Centrale de Pilotage, DEPP. 

 

These proportions are also the ones I find in the sample from the panel: 3.5% of foreigners (table 1) of 

which 73% are of a non-EU origin (table 2). I define foreign students as those who are not of French 

nationality. When the students’ nationality was missing (223 cases), I inferred from his birth place and 

the nationality and birth places of his parents whether he was entitled to the attribution of the French 

nationality (“droit du sang” and “double droit du sol”). If such inference was not possible, I retained 

the nationality from the Academic Student Base (BEA - Base Elèves Académique). I noticed however 

that this database underestimated the number of foreigners since many students that were declared of a 

foreign nationality in the family questionnaire were registered as French in the BEA.  
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Table 1: Nationality and family immigrant status in the sample 

Native Mixed Immigrant Total

French 20 378 870 680 21 928

89,7% 3,8% 3,0% 96,5%

Foreign 27 67 699 793

0,1% 0,3% 3,1% 3,5%

Total 20 405 937 1 379 22 721

89,8% 4,1% 6,1% 100,0%

Family immigrant statusStudent's 

nationality

 
Cell percentages are indicated below the cell frequency. 

 

My other group of interest are children of immigrants, i.e. all students with at least one first generation 

immigrant parent. I decompose this group in two: children with one immigrant and one native parent 

go in the “mixed” category, while children with two immigrant parents or who live with only one 

parent who happens to be an immigrant go in the “pure immigrant” category
7
. As appears in the next 

section, these two categories form populations with quite different characteristics
8
. Table 2 shows that 

10.2% of the panel students are children of immigrants, which is coherent with the 11% immigrant 

descendants at the national level (INSEE, 2012). 40% of these children live in a family with also one 

non-immigrant parent, while 60% live in a “pure” immigrant household.  

 

Most students of a foreign nationality are also pure immigrant descendants, but some are from a mixed 

couple and a few from a native household. This could reflect complex family immigration situations, 

or simply a problem of coherence between the different pieces of information provided in the 

questionnaire and my decision rule for missing cases. Another interesting distinction that could have 

been made is between first and second generation immigrants. However, first generation immigrant 

students in the panel form a very small group (only 444 students) that are all included among 

foreigners.  

 

Thereafter, I will partition the sample in four categories according to the strength of students’ “foreign 

ties”: foreigners, pure immigrant children, children from mixed couples, and natives. All children from 

a foreign nationality are included in the foreigner category, irrespectively of the immigrant status of 

their parents. Assuming that foreign origins have an influence on educational achievement, it could be 

expected that those who still have their foreign nationality (and thus who probably arrived more 

recently in France, have closer ties to their foreign country…) will be more impacted than students 

who have immigrant parents but who obtained the French nationality, or even than those who have at 

least one French parent. One hypothesis that needs to be tested is also whether having foreign 

classmates could have a different influence on children depending on their foreign attachments. I will 

therefore use this variable of foreign ties as a demographic control variable, as well as an interaction 

variable to study some potential heterogeneous impacts of foreigner concentration.  

 

  

                                                           
7 For students with no immigration status available for both parents, I kept the information of the parent for whom it was 

available (either native or immigrant), or in last recourse took the immigration status of the child, itself defined in last 

recourse by the child’s nationality. This procedure can have led to on underestimation of mixed immigrant families. 
8 I thank Jean-Paul Caille for pointing this out to me. 
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Table 2: Detailed origin of foreign students and children of immigrants 

Italy 1,1% 2,5%

Spain 1,1% 2,3%

Portugal 12,9% 14,8%

Other EU 11,9% 10,7%

Other Europe 4,7% 2,6%

Turkey 11,4% 8,4%

China 2,0% 1,2%

Indochina 1,3% 1,1%

Morocco 13,9% 14,7%

Tunisia 4,8% 4,2%

Algeria 7,6% 14,8%

Other Africa 19,3% 15,5%

Other 7,9% 7,4%

Total 100% 100% 100% 100%

Non-EU origin 73,1% 69,8%

Foreign 

children

Children of 

immigrants

Foreign 

children

Children of 

immigrants

EU origin 26,9% 30,2%

 
The origin of the student or the household is by default the one of the father if both parents have foreign origins. 

Percentages are given for the subsample of those with available information. 

 

The main national origins of immigrant descendants and foreign children in the panel can be found in 

table 2. The proportion of each nationality is similar among foreigners and immigrants, which reflects 

the lasting nature of migration relationships between countries. As expected, Southern Europeans -

especially the Portuguese-, North Africans –Algerians and Moroccans foremost-, and other Africans 

form the greatest groups. The difference between the share of a nationality among foreigners and 

among immigrant descendants reflects the recent trends in migration patterns: a share twice smaller for 

Algerians among foreigners than their share among immigrant descendants can be explained by the 

fact that Algerians arrived mostly in the 1960s and 1970s in France. On the other hand, other 

Europeans (probably Eastern Europeans), the Turk, the Chinese, and sub-Saharan Africans have 

apparently an increasing share of “new-comers”. If students are more influenced by peers from the 

same origin (Hoxby, 2000; Schneeweis, 2013), then greater foreign peer effects could be expected on 

other African descendant children for example due to a greater share of these among foreigners.  

 

 

2.2.2. The socio-economic disadvantage of foreign and immigrant children  

 

One of the reason for the suspicion of negative peer effects of foreigners or immigrants on other 

students is based on their socio-economic profile which is less favorable for academic achievement.  

 

By a simple comparison of the means of different variables of socio-economic status (SES) (table 3), 

we can see that the disadvantage of foreign and immigrant children is confirmed in the 2007 panel data 

set. Somewhat surprisingly, the situation seems to be worse for immigrant than for foreigners. One 

element that could explain this fact is that some well-off expatriates are probably included in the 

foreign category; their children keep their foreign nationality because they still have good 

opportunities in their home country so that they don’t need to settle definitely in France. However, 

immigrants whose children adopted the French nationality could be those who have stayed and intend 

to stay longer in France also because of a lack of opportunities in their former country. This fact is in 

any case a sign of the difficult integration of non-natives in France.  

 

From table 3, we see that in general immigrants are the worst off, followed by foreigners, and then 

only by mixed and natives. In the next lines, I review some of these statistics that reveal the 

disadvantage encountered by immigrants and foreigners in school.  

 

First of all, foreigners are of course the ones who speak the less French at home. They are slightly 

older than the other groups when they enter 6ème. In fact, foreigners are more likely to be hold back a 
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grade if they have experienced migration and thus need more time to adapt to the language and the 

curriculum, or lost months of schooling due to the moving.  

 

Apart from these issues of language, immigrants have in general even less favorable characteristics 

than foreigners. For instance, they have significantly more siblings than the other groups: 3.5, which is 

almost twice more than natives. Their parents are less able to help them in their learning since 59% 

have no education above primary level. Whereas only 5% of natives and 16% of foreigners have no 

parent working, this figure goes to 29% for the immigrant group. This can directly explain why they 

are also more represented in the category of those earning less than 1,000 €.  

 

Learning resources at home are also more reduced for foreigners and immigrant descendants. At 

entrance in 6ème, 61% of pure immigrants and 53% of foreigners have no room of their own, against 

only 36% of mixed students and 18% of natives. Half of foreigners have less than 30 books at home, 

which is also the case of 57% of immigrants, but of only 19% of natives.  

 

If we look at the characteristics of the schools attended, we can see that foreigners and immigrants are 

more concentrated in big urban centers and in Sensitive Urban Zones (ZUS). They could be benefiting 

from slightly more resources: their classes and schools are relatively smaller, and they are more likely 

to be in a priority education school (RAR) to which more means are allocated by the national 

administration. However, this only reflects the more difficult schooling environment they are in, since 

these additional resources are given specifically to try to address the social problems of these areas. On 

the other hand, natives are much more often in private schools. Fleeing public schools with a high 

share of immigrants can also be one of the reasons for the choice of private schools.  

 

To sum up, the disadvantage of foreign students is quite large, but the one of “pure” immigrant 

children is even larger. They have a family background which is less favorable for learning. The areas 

and schools they live in have not the same characteristics. Although these point out to more public 

resources being allocated to them, it actually reveals the social difficulties encountered in the schools 

and neighborhoods where more foreigners and immigrants are encountered.  
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Table 3: Mean and standard deviations for different variables by foreign ties category 

Total Native Mixed Immigrant Foreigner

Standardized score in math (2011) -0.00 0.05 -0.25 -0.62 -0.45

(1.00) (0.98) (1.04) (1.00) (1.10)

Standardized score in French (2011) 0.00 0.06 -0.28 -0.77 -0.68

(1.00) (0.97) (1.04) (1.00) (1.12)

Absolute score in math (2011) 46.36 47.06 42.63 37.20 39.70

(14.70) (14.43) (15.34) (14.71) (16.16)

Absolute score in French (2011) 60.07 61.03 55.78 48.11 49.55

(15.53) (15.09) (16.17) (15.57) (17.32)

Absolute progress in math score 3.50 3.60 2.85 2.68 2.33

(8.44) (8.38) (9.06) (9.23) (8.56)

Absolute progress in French score 6.13 6.26 5.30 3.93 5.49

(8.82) (8.71) (9.02) (10.25) (9.93)

Nb of foreign classmates (2011) 0.60 0.51 1.12 1.70 1.42

(1.24) (1.07) (1.75) (2.14) (2.26)

Share of foreign classmates (2011) 0.03 0.02 0.05 0.08 0.07

(0.06) (0.05) (0.08) (0.10) (0.10)

Mean nb of foreign classmates (2008-2011) 0.58 0.49 1.06 1.66 1.48

(1.09) (0.91) (1.59) (2.00) (2.15)

Mean share of foreign classmates (2008-2011) 0.03 0.02 0.05 0.08 0.07

(0.05) (0.04) (0.07) (0.09) (0.10)

Girl (0/1) 0.51 0.51 0.54 0.53 0.46

(0.50) (0.50) (0.50) (0.50) (0.50)

Nb of siblings (2011) 1.96 1.87 2.40 3.49 2.65

(1.50) (1.37) (1.82) (2.61) (2.02)

Always 0.81 0.84 0.67 0.47 0.36

(0.39) (0.36) (0.47) (0.50) (0.48)

Sometimes 0.13 0.09 0.27 0.45 0.50

(0.33) (0.29) (0.44) (0.50) (0.50)

Never 0.00 0.00 0.00 0.02 0.06

(0.07) (0.05) (0.07) (0.13) (0.24)

Age at entrance in 6ème 11.11 11.09 11.17 11.30 11.39

(0.43) (0.41) (0.47) (0.53) (0.65)

Is in 3ème in 2010-2011 (0/1) 0.91 0.91 0.91 0.92 0.90

(0.28) (0.28) (0.28) (0.28) (0.30)

Primary or lower 0.11 0.08 0.21 0.59 0.41

(0.31) (0.27) (0.41) (0.49) (0.49)

Lower secondary 0.03 0.03 0.04 0.04 0.07

(0.18) (0.17) (0.21) (0.21) (0.25)

Vocational degree 0.28 0.29 0.27 0.14 0.14

(0.45) (0.45) (0.44) (0.35) (0.34)

High school 0.19 0.20 0.19 0.06 0.13

(0.39) (0.40) (0.39) (0.25) (0.34)

University 0.37 0.39 0.27 0.07 0.20

(0.48) (0.49) (0.44) (0.26) (0.40)

No parent working 0.06 0.05 0.11 0.29 0.16

(0.24) (0.21) (0.31) (0.46) (0.36)

One parent working 0.25 0.23 0.26 0.37 0.40

(0.43) (0.42) (0.44) (0.48) (0.49)

Two parents working 0.69 0.72 0.63 0.33 0.44

(0.46) (0.45) (0.48) (0.47) (0.50)

Less than 1000 € 0.05 0.04 0.06 0.21 0.13

(0.22) (0.20) (0.23) (0.41) (0.33)

More than 4000 € 0.24 0.26 0.19 0.03 0.10

(0.43) (0.44) (0.39) (0.18) (0.30)

Less than 29 0.22 0.19 0.31 0.57 0.49

(0.41) (0.39) (0.46) (0.50) (0.50)

More than 100 0.42 0.44 0.33 0.10 0.19

(0.49) (0.50) (0.47) (0.31) (0.39)

In 2008 0.21 0.18 0.36 0.61 0.53

(0.41) (0.38) (0.48) (0.49) (0.50)

In 2011 0.16 0.13 0.30 0.51 0.43

(0.36) (0.33) (0.46) (0.50) (0.50)

Variables Foreign ties category
T
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s Speaks French at 

home (0/1)

S
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S

Highest education 

level of the parents 

(0/1)

Parents' working 

status (0/1)

Monthly income 

(0/1)

Number of books at 

home (0/1)

Has no own room 

(0/1)

 



15 
 

Class size (2011) 24.77 24.88 24.53 23.23 23.57

(3.88) (3.83) (3.95) (4.03) (4.39)

School size (2011) 539.44 540.64 543.12 513.42 526.94

(214.52) (217.06) (191.31) (165.50) (208.67)

School is a collège (2011) (0/1) 0.97 0.97 0.97 0.97 0.96

(0.17) (0.17) (0.17) (0.16) (0.20)

Private school (2011) (0/1) 0.21 0.22 0.16 0.04 0.10

(0.41) (0.41) (0.37) (0.19) (0.31)

RAR school (2011) (0/1) 0.05 0.04 0.12 0.26 0.19

(0.22) (0.19) (0.33) (0.44) (0.39)

School is in a ZUS (2011) (0/1) 0.08 0.06 0.16 0.30 0.22

(0.27) (0.24) (0.37) (0.46) (0.41)

Rural 0.09 0.10 0.04 0.01 0.03

(0.29) (0.30) (0.21) (0.11) (0.18)

<100.000 0.46 0.48 0.34 0.28 0.28

(0.50) (0.50) (0.47) (0.45) (0.45)

>100.000 0.29 0.29 0.34 0.34 0.33

(0.46) (0.45) (0.47) (0.47) (0.47)

Parisian agglomeration 0.15 0.13 0.28 0.38 0.36

(0.36) (0.33) (0.45) (0.49) (0.48)

Standard deviations in parentheses

S
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ic

s

Size of the school's 

urban unit (2011) 

(0/1)

 
 

 

2.2.3. The gap in educational attainment between native, foreign and immigrant 

students 

 

As displayed in table 3, the mean performance of foreigners and immigrant descendants is also lower 

than the one of native or mixed students. The ordering by foreign ties category is the same as what 

appeared for socio-economic characteristics.  

 

We can notice that the gap is larger in French than in math: foreigners are on average 0.68 standard 

deviations below the sample mean in French but only 0.45 in math. This is consistent with the fact that 

higher language fluency is needed for French compared to math. While students with one immigrant 

and one native parent score lower than natives, it is for pure immigrants that the gap is the largest.  

 

Although natives already had the highest scores in average, they are the ones who have the highest 

progress in absolute test scores. While foreigners display the lowest increase in math scores between 

2008 and 2011, they are able to catch up in French, whereas immigrants gain a much lower number of 

points for this subject.  

 

Furthermore, this ordering of performances can be seen from the kernel distribution of test scores 

according to the foreign ties category (figures 3 and 4). Natives have the distributions that are the most 

to the right –that is to say they are more numerous to have higher scores- in both math and French. 

The mixed group follows but its distributions are clearly translated to the left compared to the natives’. 

The foreigners’ distributions have a larger dispersion, which testifies of the great heterogeneity of 

situations within this group. Despite the fact that for very low scores the share of foreigners is greater 

than the one of immigrants, the peak of immigrants score distributions stays to the left of foreigners’.  
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Figure 3: Distribution of math scores by foreign ties category 

 
 

Figure 4: Distribution of French scores by foreign ties category 

 
 

In a more detailed analysis by sequences, I found that the greatest gap could be observe for the part of 

the test that evaluates encyclopedic vocabulary. This vocabulary is supposed to have been encountered 

in school but it can be quite specific so that those with limited vocabulary have a harder time for this 

sequence.  

 

In short, from the previous facts, I have to agree with the statement that foreigners and pure 

immigrants are, on average, peers with less desirable characteristics for education. But is there any 

evidence that they really influence their classmates?  

 

 

2.2.4. A distribution of foreigners in classes concentrated at very low levels 

 

To be in line with my conceptual framework and avoid any difficulties in interpretations, I define my 

variable of interest as the proportion of classmates who are of foreign origin. I compute the number of 

foreign peers by subtracting one from the number of foreign students in the class if the panel student is 
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himself a foreigner and I subtract one to the size of the class to obtain the total number of classmates. 

The ratio of these two variables gives me the share of foreign peers. The panel reports these measures 

on a yearly basis, but starting only at the 2008-2009 academic school year. In my panel approach, I 

need the characteristics of the peer group at the time of each of the tests. I thus decided to consider that 

the 2008-2009 values could also be applied to our first observation of 2007-2008.  

 

While I use mostly the share of foreigner in 2008 and in 2011, it is also interesting to consider the 

mean proportion of foreigners encountered in the class from 2007-2008 to 2010-2011. In figure 5, it 

appears that the proportion of foreign classmates encountered during lower secondary school is very 

low. The huge peak at a 0 mean share shows that many students have never had a foreign student in 

their class. The density also decreases exponentially as the mean share of foreign peers increases.  

 

Figure 5: Histogram of the mean share of foreign classmates encountered from 2008 to 2011 

 
 

In a given year, for example 2011 as in table 4 and 5, the median number of foreign peers is clearly at 

zero, while those who do have foreign peers have most of the time only one foreign student in their 

class. According to this, very few students were exposed to a proportion of foreigners’ equivalent to 

that of the national level (5.8%). In my opinion, the fact that the average proportion of foreigner peers 

(2.6% in 2011 for example) is even lower than the average found in the panel sample or with the 

national school aggregates from the BCP (around 3.5%) reflects also an underreporting of foreigners 

in classes by school heads. Since I cannot know the determinants of underreporting of this variable, I 

have to continue my analysis with it, keeping in mind the potential measurement errors that affect it.  

 

Table 4: Proportion of students according to the number of foreign classmates in their 2010-2011 

class 

0 70.92 72.65 56.25 45.42 58.99

1 19.07 18.49 26.66 27.64 20.00

2 6.84 6.24 10.59 17.43 11.01

3-9 3.02 2.56 5.99 8.63 8.41

10-18 0.15 0.06 0.51 0.88 1.59

ForeignersNb of foreign 

classmates (2011)

Entire sample Natives Mixed Immigrants
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Table 5: Proportion of students according to the share of foreign classmates in their 2010-2011 class 

0 68.45 70.86 51.16 38.05 51.45

0 - 4.0% 9.28 9.42 11.83 6.34 5.69

4.0-5.0% 7.23 6.92 10.44 12.09 7.46

5.0-9.5% 7.23 6.72 9.40 14.16 12.14

9.5-73.3% 7.81 6.09 17.17 29.35 23.26

ForeignersShare of foreign 

classmates (2011)

Entire sample Natives Mixed Immigrants

 
Note: The thresholds for the share of foreign classmates correspond to the quartiles of the distribution of shares 

of foreigners, for all students who have a positive share. Since many students have a share of foreign peers 

exactly equal to the first quartile, the proportions of the quartiles are not perfectly balanced in the entire sample 

column. 

 

As evidenced by tables 4 and 5, natives are more likely to be in classes where they have no foreign 

peer. On the other hand, mixed and foreigners are approximately as likely to be found in classes where 

they have at least one foreign classmate, and immigrants are the group with the greatest share that has 

at least one foreigner in their class. Immigrants and foreigners are overrepresented in classes where the 

share of foreign classmates is above the sample’s third quartile or the median share in foreign 

classmates.  

 

 

2.2.5. Raw association between concentration of foreigners and student performances 

 

In figure 5, I plot the standardized score in math in 2011 as a function of the share of foreign peers in 

the same year. The downward slope of the fitted values line suggests that a higher share of foreign 

classmates is associated with lower scores. If the points for which the share of foreign classmates is 

null are excluded, the slope of this line becomes slightly steeper. The pattern is the same for the results 

in French (not shown here, results available upon request). However, such a relationship doesn’t seem 

obvious from just looking at the scatter plot.  

 

Figure 6: Scatter plot of foreign classmates’ share and standardized math score 

 
 

Another way to see the difference in scores related to the share of foreign peers is displayed in figures 

6 and 7. The distribution of scores of those with less foreigners among their peers is clearly to the right 

of the distribution of those with more foreign classmates. However, these curves look extremely 
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similar to those seen earlier: the blue distribution resembles the native score distribution, while the red 

distribution seem to be mix between the other groups’ distributions. By remembering that it is mostly 

foreigners and immigrants that have a share of foreign peers above the sample median, it seems that 

the difference in scores displayed here just reflects the fact that foreigners and immigrants have lower 

test results (itself being probably linked to their disadvantaged family background). We could thus 

imagine that by accounting for these characteristics of the students themselves, the link between their 

score and the characteristics of their peers might disappear.  

 

Figure 7: Distribution of 2011 math scores according to the share of foreign classmates 

 
Note: the blue line corresponds to the density for students with a share of foreign classmates below the median of 

those who have foreign peers (5%), and the red line is for students with a share of foreign classmates above this 

threshold. 

 

Figure 8: Distribution of 2011 French scores according to the share of foreign classmates 

 
Note: the blue line corresponds to the density for students with a share of foreign classmates below the median of 

those who have foreign peers (5%), and the red line is for students with a share of foreign classmates above this 

threshold. 
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To sum it up, this descriptive analysis based on the 2007 panel confirms that foreign children have 

characteristics that are less favorable for learning and that students with more foreign classmates 

obtain on average lower test scores. However, this is likely to be due to sorting of students with similar 

characteristics in the same classes and schools since foreigners and immigrant descendants are more 

often present in classes where they have a higher share of foreign peers.  

 

 

3. CONCEPTUAL FRAMEWORK 
 

My research question is whether the proportion of foreigners has any causal impact on the educational 

achievement of lower secondary school students in France. To answer this question, I will basically 

examine how the association between foreigner concentration and scores varies as control variables 

are progressively added. However, before turning to estimations, a clear theoretical framework is 

needed. The formulation of the theory will enable me to make enlightened choices for the selection of 

variables and also will help to clarify the underlying assumptions behind each estimation in order to 

make credible interpretations.  

 

To study educational achievement, I place myself in line with the education production function 

literature. This branch of the literature is based on an analogy with the production process of the firm: 

a certain technology can use specific inputs to produce knowledge acquisition. While such an analogy 

has its limits (Hanushek (1979)), it is a useful theoretical setting to study the link between what can be 

perceived as an “input” in the education process -the foreign identity of peers- and an “output” -

academic attainment.  

 

My model is based on a simplification of Hanushek et al. (2009) who study the effect of racial 

composition on student’s attainment. I was also inspired by a previous paper of these authors (2003) 

that was concerned with the effect of peers’ characteristics and peers’ achievement on a student’s own 

achievement, as well as Todd and Wolpin’s (2003) discussion on the specification of the educational 

production function.  

 

In this section, I present two forms for the education production function on which my estimations are 

based. It should be noted that both can be derived from the same general form that I introduce in the 

second subpart. I will also present the estimation that I will carry through and the underlying 

assumptions. Finally, I also present how I will study heterogeneities and non-linearities in the effect of 

the concentration of foreign peers.  

 

 

3.1. A simple education production function with current inputs only 

 

In one of its most simple form, the education production function equates current educational outcome 

to a linear combination of current educational inputs. Assuming a linear relationship between inputs 

and outputs makes the estimation of the function’s parameter feasible with OLS regressions. I will 

consider three types of educational inputs: individual and family background, school characteristics, 

and peers’ influences. This is represented by the following equation:  

 

                                   
(1)  

 

where     is achievement of student i at date T,     is a vector of student and family background 

characteristics,         is a vector of school characteristics for the school s(i,T) attended by student i at 

time T,     is a vector of peer variables, and     is a random error term.  

 

In this study, the peer variable will simply be the share of foreign peers in the class, so that the 

parameter of interest is γ.  
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The control variables for individual and family background (proxies for learning at home in the 

education production setting) and those for school characteristics are needed if we assume that foreign 

and native students are not randomly assigned to classes and schools but that this selection depends on 

observable student and school characteristics. If they are not included, the parameter γ will likely be 

biased because it captures the effects of     or         in addition to the one of    . To take an 

unrealistic example, if only boys are put in classes where they have foreign peers and if boys happen 

to have bad grades whatever their environment and peers, not including a variable with gender will 

produce a strongly negative γ even if foreign peers have actually no influence on their classmates.  

 

To estimate γ, I will proceed to an OLS regression of the standardized score obtained in the specific 

evaluations of 2008 and 2011 on the student’s family, school and peer characteristics at the 

corresponding date. I call the model related to equation (1) specification S1. Within this specification I 

will produce several estimates for γ depending on the covariates added as controls:  

 S1.1 corresponds to the raw regression of the score on the proportion of foreigners in the class 

and a year dummy that indicates whether the test was in 2008 or 2011.  

 S1.2 adds to the previous explanatory variables some demographic characteristics of the 

student and his family (including his gender, his family’s migrant status, his age at entrance in 

6ème, etc.) 

 S1.3 includes also controls for the socio-economic status of the student’s family (the highest 

education level of his parents, their monthly income, the number of books at home, etc.) 

 S1.4 contains additionally some observable characteristics of the school (size, private/public, 

priority education –RAR-, etc.) and its urban context (ZUS, size of the urban unit). I also 

include here the size of the student’s class.  

The exact list of covariates entering in each sub-specification can be found in the complete table of 

regression in annex (table A1 or A2).  

 

The estimated γ in these specifications will represent a causal impact of the share of foreign classmates 

on the score of an individual student if the included control variables capture all the endogeneity in the 

distribution of foreigners across schools and classes, such that the remaining variance in the proportion 

of foreigners is idiosyncratic.  

 

However, my set of available variables is limited, so that it is likely that other unobserved 

determinants of the current score are hidden within the error term. These are only a concern if they are 

correlated with the variable of interest, because it could give rise to spurious effects incorporated in γ, 

while it is not the variable driving the effect.  

 

I can think of some unobservable components that could lead to spurious effects: unobserved school 

quality and unobserved student ability. For example, if school reputation is a parameter to which 

French students (or their parents) have easier access, or to which they are more sensitive than foreign 

students, then French students could avoid schools of lower unobserved (to the economist) quality, so 

that there would be a higher proportion of foreign students in these schools that have a negative impact 

on achievement. A similar process could induce a bias because of unobservable innate ability: if high-

ability students (or their parents) dislike being with foreigners and if they are more able than low-

ability students to get into classes with less foreigners (pressures on principals, or on school 

committees to change schools), then there will be a higher proportion of foreigners in worst classes 

and schools.  

 

While considering ability as a hidden control is a classic and often highly necessary approach, I 

believe that in this case the most important issue is to take into account the non-random sorting of 

foreigners across neighborhoods and schools.  
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One way to be able to control for these unobserved effects is to suppose that they are time invariant 

parameters such that they can be captured in fixed effects regressions. Let’s first consider the case with 

unobservable school quality:  

 

                                            
(2)  

 

The school fixed effect    helps to account for a specific unobserved quality of each school that 

impacts the scores of its students, all in the same way at any time. It could for example be 

organizational features, effectiveness of the school head or synergy in the educational team. For the 

estimation, it corresponds to the creation of a dummy for each school. This cannot be done manually 

because the number of dummies is too big to make computations possible on my computer after, but it 

is possible with Stata’s areg command. It gives an estimate for the within-school effect: only the 

within-school variation in the share of foreign classmates is kept to predict the variation in scores of 

this school’s students. Identification is thus only possible because there are many students per school 

in the panel and that they are in different classes (or that they are in the same class but one of them 

being a foreigner, he has a different number of foreign peers). The identifying assumption is that the 

remaining within-school variation in the share of foreign peers is idiosyncratic and not driven by 

correlated effects. However, one of the weaknesses of this approach in our setting is that the data has 

relatively few students per school. When I put the data set in panel form with only the years 2007-

2008 and 2010-2011, I can see that half of the students are in schools with 9 or less observations (see 

figure 9).  

 

Figure 9: Distribution of students according to the number of panel students that are observed in 

2007-2008 or 2010-2011 in their school 

 
 

I will call this model with school fixed effects specification S2. Like with specification S1, I look at 

the impact adding the control variables progressively. But I mostly focus on the most complete 

estimates, with year dummy, demographic and SES controls (I don’t include school characteristics to 

avoid difficulties in the interpretations of their coefficients).  

 

Let’s now consider the case with students’ unobserved ability   : 

 

                                   (3)  

 

This model gives the   corresponding to a “within-student” effect, i.e. how much of the variation in 

score of a given student between 2008 and 2011 can be explained by the variation in the share of 
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foreign classmates he encountered at these dates. This approach requires the data to be in panel form. 

All the individual characteristics that didn’t vary between 2008 and 2011 are omitted. This is the case 

of most of our individual and family characteristics, but the school variables are available at both 

dates. I call this model specification S3. I also decompose it by the progressive addition of control 

variables, but in the summary tables presented, I focus on the most complete estimates with all 

controls in addition to the student fixed effect.  

 

For computational reasons, I cannot control for both student fixed effects and school fixed at the same 

time. Evidence is however already sufficient with the above specifications.  

 

 

3.2. A more realistic education production function with accumulation 

 

However, a model of educational achievement should also take into account the cumulative nature of 

learning. Past inputs have an impact on today’s achievement. Following Hanushek et al. (2009), I 

assume that the effect of previous inputs declines exponentially with time. I therefore introduce a 

parameter λ, such that 0 ≤ λ ≤ 1. In equation form this becomes:  

 

 

                                    

 ∑    
       

   

   

  ∑    
           

   

   

  ∑    
       

   

   

     
(4)  

 

It can be noticed that for   =0, we obtain specification S1 again.  

 

Although this model is more realistic, it has the disadvantage to be more complex to estimate. In fact, 

it is almost impossible to have all historic inputs that influence a child’s educational outcome. With 

the assumption that inputs were valued in the same way at time T and T-1 (no subscript for the  ,  , 

 ), I can eliminate the problematic terms by recognizing       in the equation.  

 

                                                       (5)  

 

This is a value-added specification of the education production function. I can estimate it by an OLS 

regression of the student’s standardized score in 2011 on the family, school and peer characteristics of 

this student in 2011 and his standardized score in 2008. I will call this specification S4. I will present it 

separately from the other results because it is framed by a different assumption on the   (which is in 

this case like a “persistence” of previous score parameter) and because it can only be estimated on the 

2011 scores. 

 

 

3.3. Study of heterogeneities  

 

After studying these different specifications and their impact on the estimated effect of non-native 

concentration on scores, I want to dig into the potential heterogeneous effects of this variable on 

different students. To do so, I create interaction variables between the share of foreign classmates and 

the different variables for which I suspect heterogeneities. The coefficient on the proportion of 

foreigners in the class thus reflects the impact of this variable on scores of the omitted category, while 

for other groups the impact is obtained by adding to it the coefficients that appear for the 

corresponding interaction variables. This procedure is equivalent to doing separate regressions on the 

chosen subgroups. 

 



24 
 

First of all, I consider that different types of peer effects could appear between a foreign classmate and 

a student depending on the foreign ties of this latter child. This relates to the fact that peer effects 

could be stronger within races (Hoxby, 2000) or by origin (Schneeweis, 2013).  

 

Secondly, I look at interactions depending on socio-economic status, as illustrated by the highest level 

of education of the parents. As seen in the literature review, studies have previously found that 

disadvantaged children are more negatively affected by immigrant peers. 

 

Finally, I consider heterogeneities based on initial achievement. I partition the sample according by 

quintiles of scores in the 2008 evaluation. In fact, having foreigners in the class could have a different 

impact on students of various ability: low-achieving students could be more negatively impacted if 

schooling resources are diverted from them to foreign students or if negative peer effects are amplified 

on them; or they could be positively affected if teachers adapt their teaching to a slower pace because 

of foreigners, which would also be more appropriate for low-ability students. This corresponds more 

to specification S4 since I need to introduce as a first level variable the quintile of the 2008 score.  

 

 

3.4. Study of non-linearities 

 

In all the previous specifications, I introduce the proportion of foreigners in the class as a unique 

variable in OLS regressions. I therefore implicitly assume that this variable has a linear effect on 

scores. However, this assumption should be challenged. Like many phenomena, foreigners in the class 

could give rise to threshold effects: while having one or three foreigners in the class could have no or 

the same small effect, having more than ten foreigners in the class could disrupt the teaching for all 

students.  

 

To investigate this, I run the main regressions with an additional variable for the square of 

concentration of foreigners. This would detect quadratic effects of the variable of interest.  

 

Instead of the share of foreigners, I also introduce dummy variables indicating where the student lies 

with respect to the quartiles of share of foreign classmates (quartiles that are computed for those with 

foreign peers).  

 

 

4. RESULTS 
 

4.1. Results for a non-cumulative education production function 

 

The results presented in this subsection correspond to regressions performed on the combined sample 

of 2008 and 2011, with the data set in panel shape. Table 6 presents a summary of these, but the detail 

of this table with all the variables that are included can be found in annex (tables A1 and A2). 

 

When no other control than a year dummy is included, we see from table 6, column S1.1, that the raw 

association between the proportion of foreign classmates and the standardized score obtained in math 

or French is significant at the 1% level and of a non-negligible size: -2 and -2.2 respectively. Since the 

variable for the concentration of foreigners is in decimal form (i.e. if there are 3% of foreigners in the 

class, the variable’s value is 0.03), this means that a 10 percentage points increase in the proportion of 

foreign peers is associated with a decrease of slightly more than 0.2 standard deviation in the test 

score. In education this is a relatively important effect. In spite of the fact that an increase of 10 

percentage points in the proportion of foreigners is quite unusual when one considers the distribution 

of the concentration of foreign peers with a median at 0% for the entire sample and at 5% for the 

subsample of those with at least one foreign student, if the true associated effect was -0.2 standard 

deviation, this would legitimize the concerns raised by the presence of foreigners in classes.  
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Table 6 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4 S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -2.072*** -0.999*** -0.639*** -0.172** -0.202* -0.041 -2.218*** -0.857*** -0.443*** -0.066 -0.140 -0.006

(0.084) (0.075) (0.072) (0.075) (0.110) (0.082) (0.084) (0.074) (0.068) (0.071) (0.105) (0.081)

Constant 0.052*** 9.331*** 6.751*** 5.441*** 6.707*** 0.029 0.056*** 9.501*** 6.232*** 4.789*** 6.223*** 0.043

(0.007) (0.108) (0.142) (0.148) (0.150) (0.087) (0.007) (0.106) (0.134) (0.140) (0.143) (0.085)

Year of test x x x x x x x x x x x x

Demographics x x x x x x x x x x

SES x x x x x x x x

School characteristics x x x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 44,993 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.013 0.258 0.329 0.346 0.517 0.913 0.015 0.289 0.396 0.416 0.563 0.915

Adjusted R-squared 0.0134 0.258 0.328 0.345 0.431 0.824 0.0153 0.289 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Standardized score in math Standardized score in French
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However, this relatively high coefficient melts quickly as control variables are added. With the 

inclusion of demographic controls (S1.2), the coefficients are divided by more than 2 in math and 

more than 2.5 in French. The effects are still highly significant with a p-value below 0.01, but from a 

policy perspective, an impact below 0.1 standard deviation -for an increase in foreigner concentration 

by 10 percentage points- is no longer notable. As presented in the detailed table A1 in the annex, the 

coefficients on the demographic controls are mostly of the expected sign. For instance, being a girl has 

a negative impact on math scores (this is a very robust finding in the economics of education 

literature), and a small negative effect on French. Being an immigrant descendant has a negative effect 

on scores. Unexpectedly, the impact of being a foreigner is no longer significant in math once the year 

of entrance in 6ème is accounted for
9
. However, the gap with natives stays in French. The last two 

demographic controls I included have a strong predictive power: older students at entrance in 6ème 

have lower grades, and those who are in 3ème in 2010-2011 have higher scores. The inclusion of these 

parameters could be discussed in the context of model 1. In fact, these variables are highly significant 

also because repetition of grades is quite common in the French system, which correlates these 

variables to past achievement and innate ability of the student. Nevertheless, even if I don’t add these 

two demographic controls, I observe a significant reduction of the coefficient of interest (not shown 

here). I motivate the addition of these variables by considering age as an “input” (it is often said that it 

is easier to learn when one is younger…) and being in 3ème as another “input” (the 3ème curriculum 

could be a form of “resource” to answer the 2011 test).  

 

When adding controls for the socioeconomic status (SES) of the family (S1.3), the predictive power of 

the model increases and the coefficient of interest decreases. I can interpret that the family’s socio-

economic situation is a good proxy to predict learning at home that influences educational 

achievement, and that foreigner concentration is correlated to these characteristics. For students with 

the same socio-economic background, a 10% higher concentration of foreigners in the class would 

only reduce test scores by about 0.06 standard deviation in math and only 0.04 in French. The 

coefficients on the SES characteristics are overall not surprising. For example, the highest the 

education level of the parents, the highest the standardized score of their child. The number of books 

at home has also a strong positive effect, all the more in French. Interestingly, including the SES 

controls made the variables on the categories of foreign ties drop significantly: immigrants are no 

longer disadvantaged in math.  

 

If school controls are added (S1.4), the coefficient of interest drops dramatically, while the R-squared 

is only slightly increased. The significance of the coefficient for French even disappears, while the 

coefficient on math keeps a 5% significance level. This shows that controlling for the characteristics of 

the school is determinant in explaining the existing association between the percentage of foreigners 

and scores. In particular, we can see that private school students perform better and that students in a 

RAR school perform less well. If the school is in an urban context, it has a negative impact on grades, 

even more so if the school is in a ZUS.  

 

Some words of caution should nevertheless be written: the coefficients reported for the different 

control variables shouldn’t be interpreted as measuring their causal impact on scores. In fact, many of 

these variables capture effects of omitted variables, notably individual ability. This is the case for the 

variables of socio-economic status since it has been shown that higher SES parents have children with 

a higher IQ, but also with the variable on class size (see the extensive literature on the effect of class 

size) or type of school (being in special needs school, or track like SEGPA, is directly linked to the 

intellectual ability of the student that also influences his scores).  

 

When school fixed effects are added, we see surprisingly that the coefficient on foreigner 

concentration becomes a little bit more negative. However, the effect is still not significant in French 

and is less significant in math than before, because the school fixed effects increased somewhat the 

standard errors. This small increase in the coefficient might actually not be significant but simply due 

to the fact that the estimates are less precise. On the other hand, the fact that the standard errors on the 

                                                           
9 Seen in a more progressive addition of control variables, not shown here.  
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coefficient of interest stay relatively low as the other controls are added makes me pretty confident 

that the general reduction of the significance of the effect through the addition of controls is not due to 

imprecise estimation. 

 

As soon as student fixed-effects are included, even if no other control is added (see table 7, column 

S3.1), no effect of the proportion of foreigners on test scores remains. Contrary to specification S1 and 

S2, the inclusion of controls doesn’t change the coefficients that are already close to zero. When all 

controls are added (table 6, S3.4) the effect is an insignificant -0.041 for math and -0.006 for French, 

which is too small to have any policy relevance.   

 

Overall, it is interesting to note that, whereas the raw correlation was more negative for French than 

for math, the decrease in the magnitude of the effect is faster for French, so that the coefficients are 

then always smaller. One part of the explanation could be that the control variables -like language 

spoken, number of books- are better to control for French which is more “cultural” than math that can 

be more logical and innate.  

 

In table 7, I present how the inclusion of only one set of control variables at a time affects the 

coefficient on foreign peer concentration. It is for example interesting to see that adding SES controls 

or school characteristics has a similar effect to make the magnitude of the coefficient drop to less than 

0.8 for math test scores, while the latter controls have less explanatory power for scores in general. 

This points out to the importance of non-random selection of foreigners across schools and 

neighborhoods where students are in general of a lower level. While the drop in magnitude is less 

important for French test scores when school characteristics are used as controls, this conclusion is 

confirmed by the drastic effect of school fixed effects in reducing the coefficients both for math and 

French. In summary, the inclusion of control variables leads to the rapid fading-out of the estimated 

impact of foreign classmate concentration on their peers’ achievement. Even if only demographic 

controls are added, the effect is smaller than a 0.1 standard deviation reduction in scores for a 10 

percentage points increase in the share of foreign peers. School fixed effects in isolation divide this 

effect again by two.  
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Table 7 

Specification S1.1 S1.2 S1.3b S1.4b S2.1 S3.1 S1.1 S1.2 S1.3b S1.4b S2.1 S3.1

Share of foreign peers -2.072*** -0.999*** -0.794*** -0.754*** -0.563*** -0.037 -2.218*** -0.857*** -0.717*** -0.841*** -0.500*** 0.026

(0.084) (0.075) (0.078) (0.086) (0.129) (0.081) (0.084) (0.074) (0.074) (0.084) (0.127) (0.081)

Constant 0.052*** 9.331*** -1.058*** -1.553*** 0.010 0.007** 0.056*** 9.501*** -1.474*** -1.720*** 0.006 0.005

(0.007) (0.108) (0.092) (0.034) (0.007) (0.003) (0.007) (0.106) (0.088) (0.034) (0.007) (0.003)

Year of test x x x x x x x x x x x x

Demographics x x

SES x x

School characteristics x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 45,039 45,024 45,024 45,024 44,978 45,024 45,024

R-squared 0.013 0.258 0.200 0.113 0.333 0.913 0.015 0.289 0.270 0.144 0.353 0.914

Adjusted R-squared 0.0134 0.258 0.200 0.113 0.216 0.824 0.0153 0.289 0.269 0.144 0.238 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Standardized score in math Standardized score in French
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4.2. Results in the value-added specification 

 

If we look at the results where the initial score in 2008 is included as a control variable (table 8), we 

can see that the coefficient of interest loses again its significance as control variables are added. The 

standard errors are very low so that the estimation of very small effects could be made. Nevertheless, 

when school characteristics are also added the significance disappears for math and French with 

coefficients that even become slightly positive.  

 

Here the sample is smaller: I only predict the 2011 score with the characteristics of 2011 and the score 

in 2008. I can see the great predictive power of the initial score variable (the R-squared around 70%).  

In fact, the coefficient on the previous score is very large and significant. This shows that there are 

strong lasting effects of past achievement on today’s achievement: being 1 standard deviation above 

the mean in 2008 will induce being in average 0.7 standard deviation above the mean in 2011.  

 

The other control variables have similar signs (not shown here). Being from a non-native family or 

whether one speaks French at home or not are less relevant variables when students with the same 

grade in 2008 are compared. Education of the parents, the number of books, and having one’s own 

room are variables that still have statistically significant effects, but of smaller magnitudes than when 

the 2008 scores are not included.  

 

Table 8 

Specification S4.1 S4.2 S4.3 S4.4 S4.1 S4.2 S4.3 S4.4

Share of foreign peers -0.435*** -0.293*** -0.183*** 0.044 -0.505*** -0.295*** -0.142** 0.047

(0.068) (0.068) (0.068) (0.071) (0.068) (0.066) (0.065) (0.068)

Standardized score in 2008 0.825*** 0.753*** 0.728*** 0.718*** 0.826*** 0.748*** 0.695*** 0.682***

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Constant 0.003 3.190*** 2.689*** 2.210*** 0.007* 3.460*** 2.732*** 2.074***

(0.004) (0.104) (0.137) (0.143) (0.004) (0.102) (0.132) (0.137)

Standardized 2008 score x x x x x x x x

Demographics x x x x x x

SES x x x x

School characteristics x x

Observations 22,346 22,346 22,346 22,304 22,331 22,331 22,331 22,289

R-squared 0.679 0.702 0.707 0.711 0.683 0.715 0.729 0.734

Adjusted R-squared 0.679 0.702 0.707 0.710 0.683 0.715 0.728 0.733

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Standardized score in math Standardized score in French

 

 

4.3. Heterogeneous effects 

 

4.3.1. Heterogeneity by family migrant status 

 

We can see from table 9 that the effect of the proportion of foreigners in the class is not the same 

across students depending on their family’s immigrant status.  
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Table 9 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4 S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -1.871*** -1.283*** -0.859*** -0.336*** -0.302** -0.121 -1.602*** -0.935*** -0.448*** -0.032 -0.166 -0.053

(0.105) (0.092) (0.088) (0.091) (0.122) (0.096) (0.104) (0.090) (0.084) (0.086) (0.116) (0.095)

Mixed 0.443 0.129 0.067 0.034 -0.195 -0.488 -0.141 -0.460* -0.557** -0.529** -0.039 -0.311

(0.308) (0.269) (0.256) (0.253) (0.267) (0.327) (0.305) (0.263) (0.243) (0.239) (0.254) (0.322)

Immigrant 1.260*** 0.962*** 0.783*** 0.598*** 0.632** 0.746*** 0.813*** 0.500** 0.312 0.203 0.270 0.540**

(0.277) (0.243) (0.231) (0.229) (0.250) (0.280) (0.275) (0.238) (0.219) (0.217) (0.239) (0.275)

Foreign 1.234*** 1.212*** 0.920*** 0.648*** 0.424* 0.407 0.422* 0.463** 0.138 -0.074 0.021 0.155

(0.253) (0.222) (0.211) (0.209) (0.228) (0.269) (0.253) (0.218) (0.201) (0.199) (0.218) (0.270)

Mixed -0.264*** -0.121*** -0.053** -0.041* -0.017 -0.276*** -0.111*** -0.029 -0.030 -0.035

(0.028) (0.025) (0.023) (0.023) (0.025) (0.028) (0.024) (0.022) (0.022) (0.024)

Immigrant -0.666*** -0.342*** -0.077*** -0.046 -0.030 -0.770*** -0.372*** -0.070** -0.061** -0.033

(0.034) (0.030) (0.030) (0.029) (0.032) (0.034) (0.030) (0.028) (0.028) (0.030)

Foreign -0.478*** -0.104*** 0.042 0.071*** 0.088*** -0.719*** -0.259*** -0.091*** -0.080*** -0.075***

(0.030) (0.027) (0.026) (0.026) (0.028) (0.030) (0.027) (0.025) (0.025) (0.027)

Constant 0.087*** 9.333*** 6.753*** 5.445*** 6.707*** 0.033 0.097*** 9.503*** 6.233*** 4.789*** 6.222*** 0.046

(0.007) (0.108) (0.142) (0.148) (0.150) (0.087) (0.007) (0.106) (0.134) (0.140) (0.143) (0.086)

Year of test x x x x x x x x x x x x

Demographics x x x x x x x x x x

SES x x x x x x x x

School characteristics x x x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 44,993 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.030 0.259 0.330 0.346 0.517 0.913 0.046 0.289 0.396 0.416 0.563 0.915

Adjusted R-squared 0.0299 0.259 0.329 0.345 0.432 0.825 0.0455 0.289 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Standardized score in math Standardized score in French
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Before adding control variables, the effect is a very significant and negative -1.8 in math and -1.6 in 

French for natives. This would mean a decrease of test scores by 0.18 and 0.16 standard deviation if 

the concentration of foreigners was to be increased by 10 percentage points. However, foreigners and 

immigrants have positive interaction coefficients: they are still negatively affected by foreigner 

concentration, but less than natives or mixed who are not statistically different from natives at this 

point. Adding controls decreases the negative effect for natives, and so does the interaction terms. 

However, we can notice that the positive interactions decrease less, such that the total effect of foreign 

classmates becomes even positive in math for foreigners and immigrants, when school characteristics 

are included (S1.4). An increase of 10 percentage points in foreign peers share would increase math 

test scores by 0.031 standard deviations for foreigners and by 0.026 standard deviations for 

immigrants. Surprisingly, we also see a positive impact for immigrants when student fixed effects are 

included: +0.075 in math and +0.054 in French. On the other hand, mixed children display some more 

negative effects than natives when it comes to French test scores. Natives could be somewhat 

negatively affected in math (approximately -0.03 standard deviation), even after controlling for fixed 

effects. This is not the case in French where the coefficient becomes insignificant, thus giving a result 

similar to Jensen and Rasmussen (2011).  

 

The interpretation of these observations is not clear-cut, but I propose have a few hypotheses. 

Immigrant children might relate more easily with foreigner students than natives. There could be 

positive peer effects if immigrant children are less ostracized because of their origin when foreigners 

are there too, and they can be friends with them. Friendship could have a positive effect by making 

them like school more and thus work better. They could work together in small groups because they 

have more similar characteristics, or immigrants could have more compassion for foreigners and be 

ready to help them and thus make more efforts themselves. An adaptation of the teaching could also 

explain the positive effect: if the teacher adapts to make the class more accessible to foreigners in 

terms of academic level, of language or cultural aspects, it could be also easier for immigrants who 

have a similar academic level and the same culture at home. For mixed students, the greater negative 

effect in French could be if being more in contact with a foreign culture and language again would 

lead them to get mixed between languages, or if they are influenced badly by attitudes of foreigners 

more than natives with no foreign ties could be.  

 

 

4.3.2. Heterogeneity by education of the parents 

 

From table A3 (in annex for more clarity), we see a negative impact for those with parents that have a 

level of education lower than primary school. This effect disappears when school characteristics are 

accounted for. Strangely, whereas students’ with parents with a vocational degree or a university 

degree are not differently affected than those with no diploma above primary school, there is a greater 

negative impact for children whose parents went up to lower secondary or up to a high school 

diploma. This heterogeneity, which persists when controls are added in math, doesn’t appear that 

strongly in French. Only the greater negative effect for lower secondary (very big in math) is still 

significant after including school fixed effects. Individual fixed effects wipe all significant effects. 

 

Interpreting these facts is not obvious and I can only form vague hypotheses. Maybe students with 

parents with a lower secondary degree, or a high school degree have a less clear plan of what they 

want to do with their education, while students with parents who went to university or who have a 

vocational degree are more inspired by their parents’ model. Students with parents with a lower 

secondary or high school diploma could thus be more sensitive to influences, including the negative 

ones that can come from foreign students.  

 

 

4.3.3. Heterogeneity according to the quintile of score 

 

Results regarding the heterogeneous impacts according to the initial performance of the student are 

presented in table A4 in annex. To be able to introduce interaction terms between the share of 
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immigrants and the initial score quintile, I had to include dummies for the quintiles of the 2008 score 

(first level variable). This is why the R-squared are again above 64%, without fixed effects.  

 

While the quintile of 2008 score is very predictive of the 2011 score, the interaction with the share of 

foreigners are not displaying such effect. Before the addition of controls, the proportion of foreigners 

has a negative effect of about -0.6 in math and French for the first three fifth of the distribution. Those 

above the last quintile are however less negatively affected in French and those between the third and 

the fourth quintile are less negatively affected in math. The positive interaction for the highest 

achieving students disappears for French when controls are included, but it is surprisingly persistent 

for students between the third and the fourth quintile in math. The total effect displays even a positive 

and statistically significant interaction effect when school characteristics are incorporated: being in a 

class with 10 percentage points more foreigners would increase math scores by 0.047 standard 

deviations.  

 

This effect is however quite difficult to interpret: why are students between the third and the fourth 

quintile reacting positively and not those above the fourth quintile? Maybe the first ones are good 

students, but who could progress even more. They could be motivated positively by being in class with 

foreigners who, despite their greater difficulties, can display an impressive motivation to improve. It 

could inspire students just below the fourth quintile, whereas those already at the top of the 

distribution are already doing their best and cannot do more. This could be credible if it is easier to 

improve one’s score in math through more motivation and efforts than it is in French. This seems 

reasonable because French is built on years of reading and primary school learning of the language, 

while mathematics ask for more immediate work to progress. It is also easier to progress when one is 

not at the top of the distribution already.  

 

 

4.4. Non-linearities  

 

4.4.1. Quadratic share of foreign classsmates 

 

When I include a quadratic term for the share of foreign peers (table A5), the R-squared is the same as 

the one of the specifications without the proportion squared. The explanatory power of this additional 

variable is in fact quite limited.  

 

In all specifications for math - except the school fixed effect one-, while the proportion of foreigners 

keeps a negative sign and is significant, the coefficient on the squared proportion is positive and also 

significant. This would mean that the relationship between the proportion of foreigners in the class and 

the math score has a U-shape: the presence of foreigners first decreases the scores, but increases them 

afterwards. If I compute the vertex of the implied parabolas (the “turning point” or the lowest point of 

the U) it goes from 73% in S1.1 to 22% for S1.4. If we believe the specification S1.4, this would mean 

that above 22% of foreigners in the class, the impact of this proportion on score would begin to be 

increase positively. This could be explained if a minimal size of a group makes it possible to adapt 

teaching to this group with specific characteristics without disrupting the entire class, or if positive 

peer effects need a minimum group size to appear (be able to work together, or motivate each 

other…). Compared to the distribution of the proportion of foreigners, this point is very far, so that the 

part of the curve where proportion of foreigners has a positive impact is rarely relevant and could be 

mis-estimed due to the small number of points in this part.  

 

In French, coefficients on the proportion of foreigners are close to the ones found in the first 

specification. The squared proportion has no statistically significant coefficient. 

 

Overall, we can see that the proportion of foreigners could have non-linear impacts, especially in math 

where foreigner concentration could be linked with positive peer effect above 22% of foreigners in the 

class. However, such high proportion are rarely observed and we can doubt that the quadratic form is 

really adequate to describe this relationship.    
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4.4.2. Nonlinearities by quartiles of foreigner concentration 

 

In the most simple specification with almost no control, we see that being below the first quartile of 

foreigner concentration has a positive effect on scores compared to the group with no foreigner in the 

class (table A6). For the following quartiles, an increasing proportion of foreigners is linked to a 

decrease in scores. Yet, as controls are added, all the coefficients decrease in magnitude. Only with 

student fixed effects is all significance gone.  

 

In summary, in the raw association there is a positive impact of having at least one foreign classmate 

but being below 4% of foreign peers compared to not having foreigners, and a negative effect on the 

scores of those with more foreigners in their class. This result fades as controls are added, showing 

that even for the highest level of foreigner concentration, it is not this variable that draws scores down, 

but rather the sorting of foreigners in schools of less desirable quality and with students with a more 

disadvantaged background.  

 

 

As a general conclusion on the results, I can say that the raw effect of foreign peers in the classroom 

on students’ achievement is small and that it decreases substantially with the addition of control 

variables. Controls on the schools are especially important, which shows that sorting of foreigners 

across schools is definitely one of the greatest source of endogeneity for my parameter of interest. 

While all effects considered are quite small and generally fade away with an increasing number of 

controls, it seems that students from pure immigrant family could benefit slightly from a higher 

concentration of foreigners, especially in math. Students with parents with only a lower secondary 

school degree are more negatively affected by the presence of foreigners among their classmates, 

again especially in math. Weaker students are in general more negatively affected by the presence of 

foreigners, while students in the fourth fifth of the score distribution could benefit slightly from 

foreign classmates in math.  

 

 

5. ROBUSTNESS CHECKS 
 

Due to lack of time, this section is sadly for now mostly an outline for further investigations. My main 

results could be tested by reproducing estimations with alternatives for some variables: 

 

5.1. Alternative variables for the concentration of foreigners 

 

Instead of the proportion of foreign peers in the classroom, it could be tested if effects are the same 

with the number of peers in the classroom. In effect, it might not be the share that matters but more the 

number of foreign students that does if there are minimal groups sizes necessary for peer effects to 

appear. However, I believe this wouldn’t change the main observed facts.  

 

Also at the class level, it could be interesting to use the entire history of this foreign peer variables and 

not to be limited by the values in 2011 and 2008 only. For this, the mean share of foreigners 

encountered between 2008 and 2011 could become the explanatory variable. First tests that had been 

made with this variable produced results that were consistent with those presented previously.  

 

The investigation could also take the school level as interest: the variables from the BCP seem more 

reliable than the number of foreigners reported in the panel, and it would have the advantage of being 

able to distinguish EU and non-EU foreigners. In my first tests -with somewhat different specifications 

than the final ones in this document- I found that the school proportion of foreigners had no effect in 

French but a small negative effect in math for natives and a total positive effect for mixed and 

immigrants. These effects were observed even when controlling for previous achievement. Looking 

than at the proportion of EU and non-EU foreigners in the school, I saw that the positive effect on 

mixed and immigrants was very strong and positive when EU foreigners were present in the school: a 
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proportion of EU foreigners which is 10 percentage points higher in a school would increase the scores 

of mixed students by 0.18 standard deviation and those of immigrant by 0.12; these are pretty big 

effects compared to the ones considered in the rest of this study. While the exact estimates cannot be 

taken as a benchmark, they do plead in favor of the robustness of the finding of a positive impact of 

foreigner concentration for immigrants in math, which would be drawn by EU foreigners. 

 

As said earlier, this study would be even more interesting if it was possible to obtain the number of 

immigrants, especially those of second-generation, in the class or the school. However, such 

information is not available in any French data source to the best of my knowledge.  

 

 

5.2. Alternative outcome variables for performances 

 

To broaden the scope of what is considered as the performance of students, different measures of 

educational attainment could be tested. In particular, it would be interesting to take the results at the 

brevet to see if the proportion of foreigners has an impact on the probability to pass or the distinction 

obtained. Other available measures of interest could be the track followed after college (academic or 

not), or whether the child repeated a grade during lower secondary school.  

 

 

5.3. Alternative subgroups 

 

We could also think of other possible interactions that could exist and could be investigated. For 

example, there could be a difference along the French speaking criteria, the national origin (Sub-

Saharan, North Africa, Southern Europe…), the generation of immigration, gender… I would also like 

to test whether socioeconomically disadvantaged pupils are affected more by taking a different 

variable for the interaction with the concentration of foreigners, for example the number of books, as 

was done in other studies.  

 

 

5.4. Alternative samples 

 

As much as possible, it would be good to test whether our sample is representative enough, or whether 

the results are sensitive to the inclusion of the students that were excluded (DOM students, or those 

not present until 2011 for the evaluation or whose parents didn’t answer the questionnaire). I would 

also like to test the weights provided with the sample to see if they change the results.  

 

 

6. CONCLUSION 
 

In spite of the existence of a negative correlation between test scores of French collège students and 

the proportion of their classmates who are of a foreign nationality, the conclusion of negative peer 

effects from foreigners on their classmates should be withhold. As shown in a descriptive analysis the 

type of students in classes with a great share of foreigners are often not the most advantaged pupils in 

terms of their characteristics that influence learning. In fact, foreigners are not randomly allocated to 

schools all over the French territory, but they tend to be concentrated in public schools, in urban 

centers and areas where the population already suffers from social and economic issues. On the other 

hand, natives and high-ability students can develop techniques to avoid schools where they find the 

share of foreigners too high.  

 

However, once controls for these sources of endogeneity are included in the form of demographic, 

socio-economic and school controls, or even as school fixed effects, student fixed effects or past 

achievement measures, the presumed negative impact of foreigner concentration melts away. While 

some small negative effects can persist in math in some specifications (all below a 0.01 decrease in 
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standardized score for an increase of 10 percentage points in the concentration of foreigners), almost 

all effects vanish with the inclusion of student fixed effects. Yet, one interaction that resisted even to 

student fixed effects is a small positive effect of foreign peers for immigrant students, especially in 

mathematics. Among the other trends that were perceived in this analysis figures a small negative 

impact on students with relatively low educated parents (not necessarily on those with the lowest level 

of education but rather those with a lower secondary or a high school degree), a minor positive impact 

for students between the third and the fourth quartile in math, and a slight positive impact for those 

with a small proportion of foreigners (below the first quartile) compared to having no foreign peer at 

all or to have more than the median share of foreigners.  

 

Continuation of this work should test the robustness of these results to alternative variables. An 

interesting objective would be to get a deeper understanding of the mechanisms behind the slight 

positive effect found for immigrants in math. The effect of the concentration of children of immigrants 

in French schools would also be an interesting study subject since more students would be concerned 

and the potential effects could be larger due to this group’s greater disadvantage than foreigners on 

many aspects  

 

In sum, this research does not give any evidence to confirm the concerns of negative peer effects from 

foreign students on their French peers in collège. Going to school with Ahmed, Fatoumata and Maria 

should not significantly affect a child’s achievement because of the presence of these peers. 

Nonetheless, being in the same school as them might be a signal that other parameters that condition 

the learning of this child -especially the socio-economic resources of his family and his school’s 

quality and context- might not be at their best.  
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ANNEX 
Table A1 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -2.072*** -0.999*** -0.639*** -0.172** -0.202* -0.041

(0.084) (0.075) (0.072) (0.075) (0.110) (0.082)

Year 2011 (ref: 2008) 0.004 0.002 -0.014* -0.001 -0.007 -0.008*

(0.009) (0.008) (0.008) (0.008) (0.007) (0.004)

Mixed -0.122*** -0.055*** -0.043** -0.028

(0.021) (0.020) (0.020) (0.022)

Immigrant -0.283*** -0.027 -0.007 0.014

(0.025) (0.025) (0.025) (0.027)

Foreign -0.036 0.095*** 0.108*** 0.112***

(0.024) (0.023) (0.023) (0.025)

Sometimes -0.218*** -0.150*** -0.143*** -0.140***

(0.013) (0.012) (0.012) (0.013)

Never -0.100* -0.051 -0.075 -0.100

(0.060) (0.057) (0.057) (0.062)

Missing -0.411*** -0.378*** -0.363*** -0.362***

(0.017) (0.016) (0.016) (0.019)

Girl (ref: boy) -0.226*** -0.206*** -0.213*** -0.207***

(0.008) (0.008) (0.008) (0.008)

Nb of siblings -0.041*** -0.016*** -0.010*** -0.011*** -0.007

(0.003) (0.003) (0.003) (0.003) (0.005)

Age at entrance in 6ème -0.881*** -0.694*** -0.635*** -0.690***

(0.010) (0.010) (0.010) (0.010)

In 3ème in 2010-2011 0.804*** 0.669*** 0.690*** 0.720***

(0.015) (0.014) (0.014) (0.015)

Lower secondary 0.127*** 0.102*** 0.136***

(0.025) (0.025) (0.027)

Vocational degree 0.060*** 0.031** 0.034**

(0.015) (0.015) (0.017)

High school 0.230*** 0.189*** 0.194***

(0.017) (0.017) (0.018)

University 0.368*** 0.315*** 0.302***

(0.017) (0.017) (0.018)

Missing -0.069** -0.068** -0.054

(0.032) (0.031) (0.034)

One parent working 0.053*** 0.033* 0.024 -0.019

(0.019) (0.019) (0.020) (0.020)

Two parent working 0.071*** 0.047** 0.019 -0.026

(0.019) (0.019) (0.020) (0.022)

Missing both -0.114 -0.115 -0.041

(0.083) (0.082) (0.092)

400 -600€ -0.166** -0.155* -0.105 0.060

(0.082) (0.081) (0.085) (0.086)

600 - 800€ -0.192** -0.178** -0.139* 0.017

(0.078) (0.077) (0.082) (0.083)

800 - 1000€ -0.061 -0.061 -0.049 0.053

(0.075) (0.074) (0.079) (0.081)

1000 - 1200€ -0.103 -0.093 -0.082 0.043

(0.073) (0.073) (0.077) (0.080)

1200 - 1500€ -0.088 -0.086 -0.054 0.036

(0.072) (0.072) (0.076) (0.079)

1500 - 1800€ -0.060 -0.064 -0.013 0.049

(0.073) (0.072) (0.076) (0.080)

1800 - 2000€ -0.091 -0.094 -0.046 0.046

(0.073) (0.072) (0.077) (0.080)

2000 - 2500€ -0.063 -0.068 -0.034 0.023

(0.072) (0.071) (0.076) (0.080)

2500 - 3000€ -0.058 -0.068 -0.036 0.037

(0.072) (0.071) (0.076) (0.080)

3000 - 4000€ -0.004 -0.019 0.023 0.067

(0.072) (0.071) (0.076) (0.080)

4000 - 6000€ 0.066 0.049 0.081 0.043

(0.072) (0.072) (0.076) (0.081)

6000 - 10000€ 0.162** 0.132* 0.143* 0.046

(0.074) (0.073) (0.078) (0.084)

>10000€ 0.173** 0.123 0.131 0.043

(0.078) (0.077) (0.082) (0.091)

Missing -0.148** -0.144** -0.086

(0.073) (0.072) (0.077)

1 to 29 0.143*** 0.131*** 0.124**

(0.046) (0.046) (0.050)

30 to 99 0.299*** 0.268*** 0.268***

(0.046) (0.046) (0.050)

100 to 199 0.387*** 0.346*** 0.343***

(0.047) (0.046) (0.051)

>200 0.491*** 0.449*** 0.457***

(0.047) (0.046) (0.051)

Missing 0.303*** 0.279*** 0.294***

(0.056) (0.056) (0.061)

No -0.066*** -0.032*** -0.029** -0.007

(0.011) (0.011) (0.012) (0.013)

Missing 0.078 0.005 -0.098

(0.261) (0.257) (0.294)

Standardized score in math

D
em

o
g

ra
p

h
ic

 c
o

n
tr

o
ls

Foreign ties 

category

(ref: Native)

Speaks French at 

home

(ref: Always)

Has his own room

(ref: Yes)

S
E

S
 c

o
n

tr
o

ls

Highest educational 

level of the parents 

(ref: Primary 

school or lower)

Parents' working 

status 

(ref: no parent 

working)

Household monthly 

income in 2011 

(ref: less than 

400€)

Nb of books at 

home 

(ref: 0)
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Table A1 (cont.) 
Size of the class 0.033*** -0.001

(0.001) (0.001)

Size of the school -0.000*** -0.000

(0.000) (0.000)

High school -0.076 -0.124**

(0.063) (0.053)

Vocational school -0.292*** -0.117***

(0.043) (0.032)

Special needs school -0.289*** 0.152

(0.095) (0.117)

Private school 0.052*** 0.032*

(0.010) (0.019)

RAR school -0.126*** -0.075*

(0.021) (0.040)

School in a ZUS -0.063*** 0.008

(0.017) (0.027)

<100.000 -0.042*** 0.016

(0.014) (0.029)

>100.000 -0.051*** -0.012

(0.015) (0.036)

Parisian agglomeration -0.132*** 0.038

(0.017) (0.056)

Constant 0.052*** 9.331*** 6.751*** 5.441*** 6.707*** 0.029

(0.007) (0.108) (0.142) (0.148) (0.150) (0.087)

Year of test x x x x x x

Demographics x x x x x

SES x x x x

School characteristics x x

School FE x

Student FE x

Observations 45,039 45,039 45,039 44,993 45,039 44,993

R-squared 0.013 0.258 0.329 0.346 0.517 0.913

Adjusted R-squared 0.0134 0.258 0.328 0.345 0.431 0.824

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

S
ch

o
o

l 
ch

ar
ac

te
ri

st
ic

s 
co

n
tr

o
ls

Type of the school 

(ref: Collège)

Size of the school's 

urban unit 

(ref: rural)

C
o

n
tr

o
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Table A2 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -2.218*** -0.857*** -0.443*** -0.066 -0.140 -0.006

(0.084) (0.074) (0.068) (0.071) (0.105) (0.081)

Year 2011 (ref: 2008) 0.005 0.005 -0.009 0.007 0.001 -0.002

(0.009) (0.008) (0.007) (0.007) (0.007) (0.004)

Mixed -0.135*** -0.056*** -0.055*** -0.038*

(0.021) (0.019) (0.019) (0.021)

Immigrant -0.338*** -0.045* -0.043* -0.013

(0.025) (0.023) (0.023) (0.025)

Foreign -0.232*** -0.082*** -0.084*** -0.075***

(0.023) (0.022) (0.021) (0.023)

Sometimes -0.324*** -0.243*** -0.237*** -0.216***

(0.013) (0.012) (0.012) (0.013)

Never -0.434*** -0.373*** -0.389*** -0.427***

(0.059) (0.054) (0.053) (0.059)

Missing -0.536*** -0.496*** -0.478*** -0.462***

(0.017) (0.016) (0.015) (0.018)

Girl (ref: boy) -0.065*** -0.041*** -0.049*** -0.046***

(0.008) (0.007) (0.007) (0.008)

Nb of siblings -0.063*** -0.038*** -0.031*** -0.030*** -0.006

(0.003) (0.003) (0.003) (0.003) (0.005)

Age at entrance in 6ème -0.893*** -0.671*** -0.605*** -0.670***

(0.010) (0.009) (0.009) (0.010)

In 3ème in 2010-2011 0.753*** 0.591*** 0.616*** 0.654***

(0.014) (0.013) (0.013) (0.015)

Lower secondary 0.129*** 0.100*** 0.122***

(0.024) (0.023) (0.026)

Vocational degree 0.082*** 0.054*** 0.062***

(0.015) (0.014) (0.016)

High school 0.244*** 0.200*** 0.211***

(0.016) (0.016) (0.017)

University 0.447*** 0.386*** 0.382***

(0.016) (0.016) (0.018)

Missing -0.064** -0.065** -0.083**

(0.030) (0.030) (0.032)

One parent working 0.024 0.002 -0.012 -0.013

(0.018) (0.018) (0.019) (0.020)

Two parent working 0.006 -0.018 -0.047** -0.032

(0.018) (0.018) (0.019) (0.022)

Missing both 0.024 0.023 -0.068

(0.080) (0.078) (0.088)

400 -600€ 0.116 0.129* 0.137* 0.032

(0.077) (0.076) (0.081) (0.084)

600 - 800€ 0.036 0.049 0.103 -0.040

(0.074) (0.073) (0.078) (0.081)

800 - 1000€ 0.148** 0.147** 0.167** -0.009

(0.071) (0.070) (0.075) (0.079)

1000 - 1200€ 0.100 0.108 0.140* -0.034

(0.070) (0.069) (0.073) (0.078)

1200 - 1500€ 0.128* 0.128* 0.171** -0.023

(0.069) (0.068) (0.072) (0.077)

1500 - 1800€ 0.141** 0.136** 0.174** -0.040

(0.069) (0.068) (0.072) (0.078)

1800 - 2000€ 0.110 0.104 0.139* -0.071

(0.069) (0.068) (0.073) (0.078)

2000 - 2500€ 0.133* 0.126* 0.165** -0.033

(0.068) (0.067) (0.072) (0.078)

2500 - 3000€ 0.155** 0.141** 0.173** -0.040

(0.068) (0.067) (0.072) (0.078)

3000 - 4000€ 0.160** 0.138** 0.180** -0.038

(0.068) (0.067) (0.072) (0.078)

4000 - 6000€ 0.233*** 0.200*** 0.225*** -0.032

(0.069) (0.068) (0.072) (0.079)

6000 - 10000€ 0.316*** 0.256*** 0.251*** -0.021

(0.070) (0.069) (0.074) (0.082)

>10000€ 0.375*** 0.282*** 0.273*** 0.026

(0.074) (0.073) (0.078) (0.089)

Missing 0.075 0.072 0.109

(0.070) (0.068) (0.073)

1 to 29 0.209*** 0.201*** 0.191***

(0.044) (0.043) (0.047)

30 to 99 0.395*** 0.367*** 0.374***

(0.044) (0.043) (0.047)

100 to 199 0.562*** 0.522*** 0.520***

(0.044) (0.044) (0.048)

>200 0.748*** 0.706*** 0.696***

(0.045) (0.044) (0.048)

Missing 0.405*** 0.384*** 0.395***

(0.053) (0.053) (0.058)

No -0.082*** -0.059*** -0.062*** 0.003

(0.010) (0.010) (0.011) (0.013)

Missing -0.055 -0.122 -0.023

(0.247) (0.243) (0.280)

Standardized score in French

D
em
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ra
p

h
ic
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o

n
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o
ls

Foreign ties 

category

(ref: Native)

Speaks French at 

home

(ref: Always)

Has his own room

(ref: Yes)

S
E

S
 c

o
n

tr
o

ls

Highest educational 

level of the parents 

(ref: Primary 

school or lower)

Parents' working 

status 

(ref: no parent 

working)

Household monthly 

income in 2011 

(ref: less than 

400€)

Nb of books at 

home 

(ref: 0)
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Table A2 (cont.) 
Size of the class 0.034*** 0.001

(0.001) (0.001)

Size of the school -0.000*** 0.000

(0.000) (0.000)

High school -0.133** -0.242***

(0.059) (0.052)

Vocational school -0.422*** -0.255***

(0.040) (0.032)

Special needs school -0.286*** 0.059

(0.089) (0.115)

Private school 0.095*** 0.031

(0.009) (0.019)

RAR school -0.121*** -0.002

(0.020) (0.040)

School in a ZUS -0.054*** 0.023

(0.016) (0.027)

<100.000 -0.042*** -0.022

(0.013) (0.029)

>100.000 -0.029** 0.004

(0.015) (0.035)

Parisian agglomeration -0.048*** -0.017

(0.016) (0.055)

Constant 0.056*** 9.501*** 6.232*** 4.789*** 6.223*** 0.043

(0.007) (0.106) (0.134) (0.140) (0.143) (0.085)

Year of test x x x x x x

Demographics x x x x x

SES x x x x

School characteristics x x

School FE x

Student FE x

Observations 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.015 0.289 0.396 0.416 0.563 0.915

Adjusted R-squared 0.0153 0.289 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

S
ch

o
o

l 
ch

ar
ac

te
ri

st
ic

s 
co

n
tr

o
ls

Type of the school 

(ref: Collège)

Size of the school's 

urban unit 

(ref: rural)

C
o

n
tr

o
ls
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Table A3 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4 S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -0.820*** -0.483*** -0.355*** 0.056 -0.181 0.132 -1.081*** -0.549*** -0.375*** -0.050 -0.175 0.052

(0.147) (0.134) (0.133) (0.133) (0.164) (0.160) (0.143) (0.130) (0.126) (0.126) (0.157) (0.159)

Lower secondary -1.701*** -1.420*** -1.187*** -0.995** -1.363*** -0.384 -0.566 -0.369 -0.134 0.061 -0.661* 0.479

(0.438) (0.398) (0.392) (0.388) (0.404) (0.409) (0.426) (0.382) (0.372) (0.366) (0.384) (0.405)

Vocational degree -0.388* -0.418** -0.346* -0.158 0.129 -0.261 -0.084 -0.266 -0.209 -0.021 0.224 -0.153

(0.215) (0.195) (0.193) (0.191) (0.205) (0.226) (0.209) (0.188) (0.183) (0.180) (0.195) (0.224)

High school -0.884*** -0.720*** -0.636*** -0.531** -0.115 -0.002 -0.441* -0.391* -0.340 -0.262 -0.141 -0.433*

(0.258) (0.234) (0.231) (0.228) (0.244) (0.261) (0.251) (0.225) (0.219) (0.216) (0.233) (0.259)

University -0.109 -0.245 -0.242 -0.271 -0.142 -0.339 0.159 -0.078 -0.117 -0.120 0.019 0.053

(0.216) (0.196) (0.193) (0.192) (0.221) (0.230) (0.210) (0.189) (0.184) (0.182) (0.210) (0.228)

Missing 0.086 0.010 -0.008 0.019 0.421 -0.121 0.624 0.503 0.582 0.598* 0.754** 0.358

(0.417) (0.378) (0.374) (0.370) (0.383) (0.454) (0.403) (0.363) (0.354) (0.348) (0.363) (0.442)

Lower secondary 0.430*** 0.248*** 0.168*** 0.134*** 0.174*** 0.444*** 0.231*** 0.142*** 0.105*** 0.142***

(0.031) (0.028) (0.028) (0.027) (0.030) (0.030) (0.027) (0.026) (0.026) (0.028)

Vocational degree 0.347*** 0.165*** 0.074*** 0.036** 0.025 0.414*** 0.194*** 0.100*** 0.066*** 0.060***

(0.018) (0.016) (0.017) (0.017) (0.018) (0.017) (0.016) (0.016) (0.016) (0.017)

High school 0.715*** 0.402*** 0.251*** 0.204*** 0.193*** 0.782*** 0.429*** 0.264*** 0.215*** 0.217***

(0.019) (0.018) (0.018) (0.018) (0.020) (0.018) (0.017) (0.017) (0.017) (0.019)

University 1.077*** 0.663*** 0.382*** 0.325*** 0.302*** 1.241*** 0.791*** 0.462*** 0.399*** 0.384***

(0.017) (0.016) (0.018) (0.018) (0.020) (0.017) (0.016) (0.017) (0.017) (0.019)

Missing -0.052 -0.071* -0.069* -0.070* -0.076* -0.031 -0.061* -0.088** -0.090*** -0.117***

(0.040) (0.036) (0.037) (0.036) (0.039) (0.039) (0.035) (0.035) (0.034) (0.037)

Constant -0.615*** 7.385*** 6.722*** 5.420*** 6.704*** 0.031 -0.709*** 7.266*** 6.218*** 4.789*** 6.225*** 0.044

(0.016) (0.111) (0.142) (0.148) (0.150) (0.087) (0.015) (0.106) (0.135) (0.140) (0.143) (0.086)

Year of test x x x x x x x x x x x x

Demographics x x x x x x x x x x

SES x x x x x x x x

School characteristics x x x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 44,993 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.161 0.309 0.329 0.346 0.517 0.913 0.209 0.361 0.396 0.416 0.563 0.915

Adjusted R-squared 0.161 0.309 0.328 0.345 0.431 0.824 0.209 0.361 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Interaction 

with 

highest 

parental 

education

(ref: 

Primary 

school or 

lower)

Highest 

parental 

education

(ref: 

Primary 

school or 

lower)

Standardized score in math Standardized score in French

C
o

n
tr

o
ls
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Table A4 

Specification S4.1 S4.2 S4.3 S4.4 S4.1 S4.2 S4.3 S4.4

Share of foreign peers -0.661*** -0.383*** -0.260** -0.034 -0.579*** -0.222* -0.078 0.120

(0.126) (0.122) (0.121) (0.123) (0.120) (0.114) (0.112) (0.113)

2nd quintile -0.009 -0.055 -0.022 0.017 -0.274 -0.348* -0.260 -0.221

(0.197) (0.188) (0.186) (0.184) (0.193) (0.181) (0.177) (0.175)

3rd quintile 0.124 0.033 0.075 0.095 -0.195 -0.182 -0.067 0.010

(0.206) (0.197) (0.195) (0.194) (0.216) (0.203) (0.198) (0.195)

4th quintile 0.559** 0.390* 0.397* 0.467** -0.131 -0.270 -0.267 -0.172

(0.229) (0.219) (0.217) (0.216) (0.224) (0.210) (0.205) (0.202)

5th quintile 0.192 0.010 -0.062 -0.020 0.456* 0.169 0.098 0.120

(0.259) (0.248) (0.245) (0.244) (0.249) (0.234) (0.229) (0.226)

2nd quintile 0.765*** 0.662*** 0.637*** 0.614*** 0.746*** 0.618*** 0.580*** 0.549***

(0.014) (0.014) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)

3rd quintile 1.285*** 1.131*** 1.090*** 1.060*** 1.270*** 1.074*** 1.003*** 0.965***

(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)

4th quintile 1.776*** 1.578*** 1.520*** 1.485*** 1.724*** 1.491*** 1.386*** 1.342***

(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)

5th quintile 2.297*** 2.057*** 1.973*** 1.940*** 2.322*** 2.040*** 1.880*** 1.834***

(0.014) (0.015) (0.015) (0.015) (0.014) (0.015) (0.015) (0.015)

Constant -1.195*** 2.900*** 2.276*** 1.624*** -1.176*** 3.356*** 2.406*** 1.514***

(0.010) (0.112) (0.145) (0.150) (0.010) (0.109) (0.139) (0.144)

Quintile of 2008 score x x x x x x x x

Demographics x x x x x x

SES x x x x

School characteristics x x

Observations 22,346 22,346 22,346 22,304 22,331 22,331 22,331 22,289

R-squared 0.640 0.671 0.679 0.685 0.645 0.687 0.703 0.712

Adjusted R-squared 0.640 0.671 0.678 0.684 0.645 0.687 0.703 0.711

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Standardized score in math Standardized score in French

C
o

n
tr

o
ls

Interaction 

with 

quintile of 

2008 score

(ref: 1st 

quintile)

Quintile of 

2008 score

(ref: 1st 

quintile)
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Table A5

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4 S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

Share of foreign peers -2.540*** -1.573*** -1.008*** -0.455*** -0.131 -0.192 -2.243*** -1.018*** -0.360*** 0.041 0.032 0.041

(0.156) (0.137) (0.131) (0.133) (0.175) (0.130) (0.156) (0.134) (0.124) (0.126) (0.166) (0.129)

(Share of foreign peers)^2 1.735*** 2.127*** 1.361*** 1.026** -0.260 0.584 0.090 0.597 -0.306 -0.388 -0.623 -0.180

(0.487) (0.422) (0.403) (0.400) (0.492) (0.389) (0.487) (0.414) (0.382) (0.379) (0.468) (0.386)

Constant 0.057*** 9.340*** 6.759*** 5.446*** 6.705*** 0.031 0.056*** 9.504*** 6.230*** 4.787*** 6.217*** 0.042

(0.007) (0.108) (0.142) (0.148) (0.150) (0.087) (0.007) (0.106) (0.135) (0.140) (0.143) (0.086)

Year of test x x x x x x x x x x x x

Demographics x x x x x x x x x x

SES x x x x x x x x

School characteristics x x x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 44,993 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.014 0.259 0.329 0.346 0.517 0.913 0.015 0.289 0.396 0.416 0.563 0.915

Adjusted R-squared 0.0136 0.259 0.329 0.345 0.431 0.824 0.0153 0.289 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

C
o

n
tr
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ls

Standardized score in math Standardized score in French
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Table A6 

Specification S1.1 S1.2 S1.3 S1.4 S2.3 S3.4 S1.1 S1.2 S1.3 S1.4 S2.3 S3.4

1st quartile 0.166*** 0.104*** 0.048*** -0.029** 0.043*** -0.006 0.218*** 0.150*** 0.082*** -0.008 0.044*** -0.004

(0.016) (0.014) (0.014) (0.014) (0.015) (0.011) (0.016) (0.014) (0.013) (0.013) (0.014) (0.011)

2nd quartile -0.097*** -0.058*** -0.020 0.034** 0.039** -0.018 -0.099*** -0.052*** -0.007 0.046*** 0.031* -0.012

(0.019) (0.016) (0.016) (0.016) (0.017) (0.012) (0.019) (0.016) (0.015) (0.015) (0.017) (0.012)

3rd quartile -0.216*** -0.121*** -0.090*** -0.037** -0.043** -0.007 -0.190*** -0.072*** -0.037** 0.006 -0.017 0.010

(0.018) (0.016) (0.015) (0.015) (0.018) (0.013) (0.018) (0.015) (0.014) (0.014) (0.017) (0.013)

4th quartile -0.425*** -0.221*** -0.138*** -0.039** -0.032 -0.004 -0.442*** -0.184*** -0.088*** -0.005 -0.017 0.009

(0.018) (0.016) (0.015) (0.016) (0.022) (0.016) (0.018) (0.016) (0.015) (0.015) (0.021) (0.016)

Constant 0.038*** 9.274*** 6.731*** 5.419*** 6.689*** 0.033 0.033*** 9.433*** 6.204*** 4.765*** 6.206*** 0.043

(0.007) (0.108) (0.142) (0.148) (0.150) (0.088) (0.007) (0.106) (0.134) (0.140) (0.143) (0.086)

Year of test x x x x x x x x x x x x

Demographics x x x x x x x x x x

SES x x x x x x x x

School characteristics x x x x

School FE x x

Student FE x x

Observations 45,039 45,039 45,039 44,993 45,039 44,993 45,024 45,024 45,024 44,978 45,024 44,978

R-squared 0.018 0.261 0.330 0.346 0.517 0.913 0.021 0.292 0.397 0.416 0.564 0.915

Adjusted R-squared 0.0184 0.261 0.329 0.345 0.432 0.824 0.0209 0.291 0.396 0.415 0.486 0.827

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Dummy for the 

share of 

foreign peers

(ref: 0%)

(quartiles 

computed for 

those > 0%)

Standardized score in math Standardized score in French

 
 

 

 

 


