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Abstract
Using a rich data set of primary school students, 
this paper estimates the effects of immigrant 
concentration in the classroom on the academic 
achievement of natives. In contrast with previous 
contributions, it exploits rare information on age-at-
migration to estimate separate spillover effects by 
duration of stay of immigrant classmates. To identify 
treatment effects, it uses cohort-by-cohort deviations 
in immigrant concentration within schools combined 
with attractive features of the Dutch school system.  
Overall, the paper finds no effect of the 
concentration of immigrant students on natives' test

scores. However, although immigrant students who 
have been in the country for some time have 
virtually no effect on natives, the analysis finds a 
small negative effect of recent immigrants in the 
classroom on natives’ test scores. The effect is 
significant only for language test scores, but 
insignificant for mathematics test scores. When 
significant, effect sizes are quite small compared to 
other educational interventions and classroom peer 
effects estimated in other contexts..
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1 Introduction

Given the sharp increase in international labor mobility and the recent rise in refugee inflows,

national economies are facing the issue of economic integration of migrants to an unprecedented

degree. While the economic consequences of immigration on the labor market have been widely

studied, immigration may also affect schooling outcomes and human capital acquisition by natives.

A growing body of literature, initiated by the seminal contribution of Lazear (2001), shows that

classroom composition can impact individual school performance. Policy measures taken by some

governments also suggest that the growing concentration of immigrant students in the classroom is

of concern among policy makers. In 2010, the Italian Ministry of Education introduced a law that

caps at 30 percent the share of foreign-born students in public school classrooms. Such measures,

however, are largely motivated by anecdotal evidence of disruption rather than clear-cut results

of rigorous econometric estimations. In addition, economic theory is inconclusive about whether

immigrant concentration in the classroom produces positive or negative effects, if any, on the

performance of natives. While it is plausible that a diverse student body has positive effects due to

complementarities in abilities and types, a very heterogeneous class also makes teaching as well

as peer interactions harder.1

Evidence on the impact of migration on the school system and human capital acquisition has

been growing in recent years, but remains thin and reports mixed findings. Part of the literature

finds no impact of immigrant concentration in the classroom on natives’ achievement, while a

comparable number of contributions report negative effects. At least three factors could explain

these mixed results. First, variation in local contexts and in the capacity of local school systems

1See Lazear (2001) for theoretical insights on the topic and Duflo et al. (2011), among others,
for an empirical application.
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to absorb immigrant children may play a role. Second, difficulties in identifying treatment effects

can lead to either underestimate or overestimate spillovers by immigrant students. Third, different

types of immigrant children may generate different spillovers on natives, and among natives, some

categories of students might be more affected than others by the presence of immigrant classmates.

One important limitation of previous studies is that they typically treat immigrant children

as an homogeneous group. In particular, they do not take into account the duration of stay of

foreign-born children in the host country when estimating peer effects. There are however reasons

to suspect that immigrant classmates who recently arrived to the host country generate different

spillovers, if any, compared to children who have lived in the host country for a longer period.

Duration of stay of immigrant students in the host country has been positively linked to their

test score performance.2 Immigrant students who recently arrived to the host country may have

a weaker command of the local language, face initial difficulties associated with cultural assim-

ilation, or experience emotional distress associated with the move to a new country. They may

therefore require greater attention from teachers compared to immigrant children who arrived to

the country at an earlier age, which could affect instruction to the entire classroom.

Given the limitations of previous literature, this paper contributes to the growing but still thin

literature on the impact of immigrant peers on natives’ scholastic achievement in several respects.

First, it sheds light on the fact that the effect of immigrant concentration in the classroom depends

on the duration of stay of immigrant students in the host country. By exploiting rare information

on the duration of stay of immigrant classmates in the Netherlands, it separately estimates the

impact of foreign-born peers who recently arrived to the Netherlands from those who arrived in

2Contributions such as Ohinata and van Ours (2012) for the Netherlands have reported a statisti-
cally significant and positive association between duration of stay in the host country and scholastic
achievement of foreign-born students.
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the country at an earlier age. Previous work on the topic typically does not make this distinction

when estimating the effects of immigrant concentration in the classroom.3

Second, the paper takes advantage of some features of the Dutch primary school system and

of the PRIMA dataset to identify the effect of immigrant peers on natives’ scholastic achievement.

Estimates based on classroom-level peer composition reported in the literature are likely to suffer

from non-random allocation of students between classrooms.4 On the other hand, using grade-level

peer composition can estimate peer effects imprecisely or even lead to a downward bias, if most

learning spillovers occur at the classroom level (see Carrell et al. (2009) or Brodaty (2010), among

others). The Dutch primary school system presents an attractive feature to tackle those issues,

as the large majority of Dutch primary schools only have one classroom per grade. Although

we report our main results for the full sample, we assess the robustness of our estimates in the

subsample of schools with a single classroom per grade. Our identification strategy relies on small

changes in immigrant concentration across grades within the same school. We present a battery of

tests and robustness checks to assess the validity of our identification strategy, including balancing

tests for selection on observables, but also placebo tests which suggest that our results are not

driven by selection on unobservables.

Finally, this study adds to the thin literature that investigates the effects of immigrant concen-

tration on natives’ achievement at school in early ages, as our sample consists of primary school

students from age five. The focus on early ages is relevant in the specific context of the question

investigated as immigrant classmates, defined as foreign-born students, have spent less time in the

3Although this is not the main focus of their paper, the only exception is Branden et al. (2016)
in the Swedish context.

4One recent exception is Ballatore et al. (2015) who attempt to account for the endogeneity of
classroom formation to identify the effect of immigrant classmates.
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host country at those ages than older students. One could therefore expect greater disparities with

native children in those ages and potentially stronger learning spillovers. Studying this question

for young children is also important as the literature highlights the cumulative role played by the

acquisition of basic skills such as reading and simple arithmetic in fostering further skills and

shaping labor market outcomes.5

Our results suggest that the impact of immigrant concentration on natives’ test scores is het-

erogeneous, both in the type of immigrants who are part of the treatment, but also in the type of

natives who are affected. While immigrant classmates who have already been in the Netherlands

for some years are found to have no impact on natives’ achievement, we report a negative and sig-

nificant impact of the concentration of migrants who have been in the country for a short period.

The effect size is however quite small in magnitude, and statistically significant only for scholastic

achievement in Dutch language. Furthermore, we report that native students with high parental

education are not affected by the concentration of immigrant classmates in their classroom, even if

those are recent migrants.

The paper is organized as follows. Section 2 reviews related literature on the topic. Section

3 provides background information on immigration and primary education in the Netherlands.

Section 4 presents our data. Section 5 describes our identification strategy and provides support-

ing evidence for its validity. Section 6 presents and discusses our main results, while Section 7

performs placebo tests and sensitivity checks. Section 8 concludes.

5See Heckman and Cunha (2007), among others.

4



2 Related Literature

This paper first relates to the broader literature on peer effects at school. The hypothesis that the

behavior and outcomes of students are affected by their peers is formalized in the seminal contri-

bution of Lazear (2001). The classroom is viewed as a public good in which classroom disruption

by some students produces negative externalities on the entire class. As students are heteroge-

neous in their propensity to disrupt the class, changes in classmates composition affect instruction

and individual achievement. From an empirical point of view, a large body of literature using

both experimental and non-experimental methods attempted to estimate the effects of classroom

composition on individual school performance.6

Evidence on the impact of immigrant classmates on natives’ scholastic achievement is more

scarce. Diette and Oyelere (2017) and Neymotin (2009) are two studies that estimate the impact

of immigration on natives’ school outcomes in the US context. Diette and Oyelere (2017) look at

the effects of Limited English (LE) classmates on natives’ test scores in North Carolina.7 Using

a school-by-year fixed effect estimator, they find no evidence of negative peer effects of Limited

English ability students on females and white students, but note small negative effects on average

on males and black students. They also report that an increase in the share of Latin American

students per se does not create negative peer effects on native students’ achievement, but that the

limited English language skills of some of these students appears to be generating small, negative

peer effects on natives. Neymotin (2009) investigates the effect of immigration on different natives’

outcomes in California and Texas, namely SAT scores and college application patterns. Using a

6Epple and Romano (2011) or Brodaty (2010) provide a literature review of applied work
estimating peer effects in the classroom.

7Limited English students refers to students with limited English proficiency.
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set of empirical strategies to account for selection, she finds that 1990s immigration did not harm,

and possibly benefited the student outcomes of U.S. citizens.

Despite the importance of this question for European countries, the literature on the effect of

immigrant peers on natives’ achievement is still thin and reports mixed findings. This question was

studied by Jensen and Rasmussen (2011), Brunello and Rocco (2013), Ohinata and van Ours (2013,

2016), Geay et al. (2013), Ballatore et al. (2015), Schneeweis (2015), Tonello (2016) and Branden

et al. (2016).8 While Ohinata and van Ours (2013, 2016), Geay et al. (2013) and Schneeweis

(2015) report no effect on natives’ test scores, other studies find statistically significant negative

impacts.

Jensen and Rasmussen (2011) examine this issue in the Danish context using test score data

from the Project for International Student Assessment (PISA) at age 15, combined with Dan-

ish administrative data on neighborhood composition. To address the non-random selection of

immigrants between schools, they instrument the share of immigrants in the school by immigrant

concentration within a larger geographical area. They report a negative effect of immigrant concen-

tration on the school performance of natives in both mathematics and reading, although estimated

effects are small in magnitude.

Brunello and Rocco (2013) rely on cross-country differences in immigrant concentration among

27 European countries to estimate the effect of immigrant students on natives’ achievement. They

use test scores at age 15 from the Program for International Student Assessment (PISA) from 2000

to 2009, and their identification strategy relies on variations in immigrant concentration over time

within countries, by aggregating micro-level data to the country level. Their results show a small

8Outside Europe, Gould et al. (2009) have also investigated the long-term impact of immigrant
concentration in the classroom on the matriculation rates of natives in Israel.
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negative effect of immigrant concentration on the school performance of natives, but estimate pre-

cision suffers from the small sample size due to data aggregation.

Ohinata and van Ours (2013) use data from the 2001 and 2006 Progress in International Read-

ing Literacy Study (PIRLS), and the 1995 and 2007 Trends in International Mathematics and Sci-

ence Study (TIMMS) in the Netherlands. They use variation in immigrant concentration across

classrooms within the same school to identify the effect of having immigrant classmates on na-

tives’ test scores, and find no significant impact. Also in the Dutch context, Ohinata and van Ours

(2016) use the PRIMA dataset to look at the effect of immigrant concentration at different parts

of the test score distribution of native children. Using quantile regressions, they find no evidence

for negative peer effects of immigrant children in any part of the distribution, after accounting for

selection of migrants across schools.

Geay et al. (2013) use data on students at the end of primary school in England from 2003 and

2009. They rely on the influx of Eastern European migrants to the UK after 2005 to instrument

for immigrant student concentration. They find virtually no effect of immigrant concentration in

the classroom on English native speakers. Ballatore et al. (2015) use classroom formation rules

in Italy as an exogenous source of variation in the share of immigrant classmates, in a sample of

Italian primary schools. They find an adverse effect of the concentration of immigrant students in

the classroom on natives’ test scores in both language and mathematics.

Schneeweis (2015), using Austrian primary school data, uses cohort-by-cohort variation in im-

migrant concentration within the same school to identify the treatment effect. She reports adverse

effects of the share of immigrant classmates on the achievement of migrant students, but finds no

impact on natives. Finally, Branden et al. (2016) use Swedish population registry data to investi-

gate this question. Using a two-way family and school fixed effect estimator, they find no effect of
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the share of immigrant students in the school on natives’ grades, but report a small negative effect

on levels of eligibility for upper secondary school. Although it is not the focus of the paper, it

is to the best of our knowledge the only study prior to this paper that estimates distinct effects of

immigrant concentration by age at migration.

This paper also relates to the thin literature in economics looking at the impact of age at migra-

tion on the educational attainment of foreign-born students. In the Dutch context, Ohinata and van

Ours (2012) investigate the effect of age of migration on test scores of immigrant children at age 9

or 10, using data from the 2007 Trends in International Mathematics and Science Study (TIMSS).

They find that immigrant children who entered at age 5 or older have a much lower science test

score than children who entered as babies, suggesting assimilation effects. Other studies, such as

Cortes (2006), Bohlmark (2008) or van Ours and Veenman (2006) focus on the impact of age at

migration on educational attainment of first-generation immigrants at older ages.

3 Background and Institutional Setting

3.1 Immigrants in the Netherlands

In 2011, the Netherlands was populated by a population of 1.77 million immigrants, representing

around 11 percent of the country’s population.9 As in most European countries, the majority of

immigrants residing in the Netherlands come from lower-income countries. First, large groups of

immigrants came from former Dutch colonies, mainly Indonesia, Suriname and the Dutch Antilles,

starting from the 1940s. The independence of Indonesia in 1949 and of Suriname in 1975 led to

large influxes of migrants from these two countries. Another large inflow occurred around 1980

9This figure includes both first and second generation migrants.

8



when the mandatory entry visa for Surinamese was introduced, since many feared that entry to the

Netherlands would become more restricted (Ohinata and van Ours (2013)). Immigrants from ex-

Dutch colonies had mostly a good command of the Dutch language when they entered the country,

and are comparatively well-educated within school systems modeled on the Netherlands.

Another immigration wave consisting of low-skilled guest workers, primarily from Turkey and

Morocco, entered the Netherlands in the 1960s. This second immigration wave was largely driven

by increased demand for low-skilled labor. As a result, the large majority of Turkish and Moroccan

immigrants populating the Netherlands are from families of lower socio-economic background

compared to native Dutch or migrants from the ex-Dutch colonies.

Although these large migration waves took place several decades ago, the geographical compo-

sition of first-generation migrants in the Netherlands over the period studied by this paper strongly

reflects those earlier migration waves. After the recruitment of guest workers stopped in the early

1970s, immigration in particular from Morocco and Turkey continued due to family formation and

unification (van Ours and Veenman (2006)). There has also been a continuous flow of immigrants

from the Netherlands Antilles over the past decades. In addition to these traditional groups, the

Netherlands started receiving smaller immigrant groups from Iraq, Afghanistan or Iran, mostly

asylum seekers, starting from the 1990s. In 2011, the main groups of non-western origin popu-

lating the country were Turks (21%), Surinamese (19%) Moroccans (17%) and Antilleans (7%).

Between 40 and 50% of these groups are second-generation immigrants.

The immigrant population is unevenly distributed across and within areas in the Netherlands.

Non-western immigrants are considerably over-represented in the four major cities in the West

of the country: Amsterdam, Rotterdam, The Hague and Utrecht. Approximately 50 percent of

Surinamese and Moroccan immigrants live in one of the four major cities. Among the four major
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cities, Amsterdam and Rotterdam have the highest share of non-western immigrants with about

35 percent. Non-western migrants are also unevenly distributed within cities. In some districts of

Amsterdam, 75 percent or more of young people are from a non-Western origin, while relatively

few immigrants reside in city centers.

The uneven distribution of immigrants across cities and neighborhoods is reflected in the pri-

mary school system. In Amsterdam for example, 127 of the 201 elementary schools have more

than 50 percent of children with a migration background, and 102 schools have a concentration of

more than 70 percent. In contrast, in the nine suburban municipalities within a short distance from

one of the most segregated districts of Amsterdam, only one school hosts more than 50 percent of

children of non-western parents with low parental education.

3.2 The Dutch primary school system

From age five, all children residing in the Netherlands are legally required to attend school. Dutch

primary schooling consists of eight grades covering age groups from four to twelve. Contrary to

most European countries, school choice is free in the Netherlands. Parents are not restricted to

send their children to a school in a particular district, and are legally entitled to choose a school for

their children, regardless of the neighborhood they live in. The primary school system consists of

both public-authority and private schools that are both funded by the state.

Both types of school receive, on top of their regular budget and based on the overall number

of students, additional funding from the Ministry of Education on the basis of the percentage of

immigrant students in their school population. The amount of additional funding is based on the

total sum of weights assigned to students from different socio-economic categories enrolled in the
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school. The majority of students, children of Dutch middle class parents, receive a weight of 1.

Children of Dutch parents with low levels of education are allocated a weight of 1.25. Bargee’s

children are weighted 1.4 and children of itinerant parents 1.7.10 Finally, children of immigrant

parents with low education receive the highest weight of 1.9.

Practically, the formula used to calculate school funding based on student weights allocates

funding proportionally to the average weight of students in the school.11 Funding, however, does

not increase up to an average student weight of 1.09. Once the average school weight has passed

the 1.09 threshold, an increase in the average weight of students by 0.1 increases funding per

student by 10%. As an illustration, an increase by one standard deviation (13 percentage points) in

the share of immigrant students in a school with average native composition (a mean native student

weight of 1.28) would increase school funding per student by about 6%, according to the formula.

Schools have some amount of freedom in deploying these extra resources, although they must

primarily be used for personnel. As a result, schools typically use those resources to reduce class

size, hire more experienced teachers, offer remedial teaching or appoint classroom assistants (Ladd

and Fiske (2011). The additional funding can also be used to introduce more specific measures,

such as school-wide language policies or reception facilities for newcomers.

10The term Bargee is used to describe children who live on ships with their parents on the
waterways of Europe, and specifically used in the Netherlands. Children of itinerant parents refer
to children of parents who live in mobile homes or caravans.

11For further detail about the exact formula used to determine funding per pupil, see Ladd and
Fiske (2011) or Dobbelsteen et al. (2002).
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4 Data and Descriptive Statistics

4.1 The PRIMA data set

We constructed our panel of primary schools from six successive waves of the PRIMA longitudinal

survey in the Netherlands. The survey was carried out every two years from 1994 to 2004 to fol-

low the development of cognitive and non-cognitive skills of students throughout primary school.

Participating schools were chosen to be representative of the entire population of Dutch primary

schools.12 As we have multiple observations per school, we pooled all grades and years to exploit

within school variation in the proportion of immigrant students. We linked the successive waves of

PRIMA to build a panel of Dutch primary schools, observed in grade two, four, six and eight every

two years from 1994 to 2004. We obtain a panel of about 600 schools with 12,053 grade-level

observations.13

The data collected in PRIMA are based on answers to detailed questionnaires filled by teach-

ers, parents, and school principals. As a result, the dataset contains rich information at the student,

classroom and school levels. In particular, it contains detailed information on students’ socio-

economic and migration background. It reports whether the student is foreign born, the length of

stay in the Netherlands, as well as the country of origin of the parents. We categorize as immi-

grants individuals for which the answer to the question “How long has the child been living in

the Netherlands” is not “always”. Contrary to most work in the literature, our definition of im-

migrants is therefore restricted to first-generation migrants who were born abroad, and does not

12The full PRIMA dataset consists of a representative sample of about 420 schools and also in-
cludes an additional sample of about 180 schools with children from a low socio-economic back-
ground.

13We refer to a grade-level observation as a grade of a given school observed in a given year.
For example, grade 2 of school 1 observed in 1994 is a grade-level observation.
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include second generation migrants. Both Western and non-Western immigrants are included in

our definition of migrants, although the large majority immigrant students in the PRIMA sample

are of non-Western origin (95%).

Student performance is measured by tests administered by the Dutch National Institute for

Educational Measurement in Dutch language and mathematics. These tests were developed by the

Dutch government testing agency to measure students’ readiness in the two topics. We standardize

individual raw test scores in the dataset so that the mean is 50 and the standard deviation is 10.

Within each classroom, all students are sampled as long as they are present the day of the test.

4.2 Descriptive Statistics

Table 1 and Table 2 report student-level and grade-level summary statistics of our sample, respec-

tively. Table 1 shows that immigrant students have low levels of parental education compared to

native students, as it is the case in most European countries. In line with historical patterns of

migration to the Netherlands, the largest groups of first -generation immigrants among our sample

of primary school students are Turkish/Moroccans (27%) followed by students from the ex-Dutch

colonies (7.5%). More than 43 percent of immigrant children have a father that did not study be-

yond primary school, as opposed to only 15 percent of native Dutch students. The proportion of

immigrant students whose father did not study beyond primary school is particularly high among

Turkish and Moroccan immigrants, which account for around one fourth of the total number of

immigrants in our sample. AMong the Moroccan and Turkish students, 67 percent have a father

who did not study beyond primary school, while this proportion is only 29 percent for immigrants

from other countries. Table 1 shows that immigrant children in the sample perform on average
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significantly worse than native Dutch students, both in arithmetic and Dutch language tests. In

addition, the achievement gap between native and immigrant students remains once we condition

for parental education. This gap shows at all levels of parental education, and is larger in the

subsample of Moroccan and Turkish immigrants.

Table 2 reports student characteristics and outcomes aggregated at the grade level, by level of

immigrant concentration. We refer to grade-level observation as the set of students in grade g of

school s, in year y. We observe significant selection of native students between grades with dif-

ferent levels of immigrant concentration. As expected, natives from more disadvantaged families

tend to concentrate in grades where the fraction of immigrant students is high. The share of native

students with a father who did not complete upper secondary education ranges from 40 percent in

grades with no immigrant to close to 60 percent in grades with a proportion of immigrant students

higher than 20 percent. The academic achievement of natives is also lower in grades with a high

fraction of immigrant students. On the other hand, there is no clear pattern regarding the average

achievement of immigrant students in school cohorts with different immigrant concentrations.

5 Empirical Strategy

5.1 The Identification Problem

The seminal contributions of Manski (1993) or Sacerdote (2001) have evidenced the fundamental

problem of selection into peer groups which can contaminate peer effect estimates. In our con-

text, it is likely that students exposed to a higher treatment intensity, i.e. with a higher share of

immigrant children in their classroom, are also more likely to come from families with lower socio-
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economic status. Those are likely to obtain lower scores in achievement tests compared to students

who have fewer immigrants in their classroom even if the treatment intensity was the same for both

types of native students, which poses a fundamental identification problem.

The most obvious component of selection occurs between schools. Schools draw students

from different neighborhoods and family backgrounds, leading to a concentration of students with

similar characteristics in the same school. It is therefore crucial to use within-school variation

to identify the causal effect of immigrant concentration in the classroom on the achievement of

natives.

A second type of selection of native and immigrant students into classrooms occurs within

schools. Once school-fixed effects are accounted for, estimation of the effect of immigrant con-

centration might still be inconsistent if the allocation of students to classrooms within the same

school is not random. School directors, teachers, or parents may indeed allocate students to class-

rooms in a non-random fashion, according to student characteristics that may not be observed by

the researcher. Contrary to selection between schools, this second type of selection has received

little attention in the literature, and is also more difficult to address. One notable exception is Balla-

tore et al. (2015) who attempt to account for the endogeneity of classroom composition according

to migrant status using rules of classroom formation in Italy.

Carrell et al. (2009) also show that estimates for peer effects differ depending on the accu-

racy with which econometricians identify the set of relevant peers. Estimating peer effects at the

classroom level typically yields larger estimates, but one can doubt the exogeneity of classroom

formation outside the experimental setting. It seems natural, however, to expect that a significant

fraction of peer effects in learning arises at the classroom level, since classes are the basic unit

where learning takes place. As a result, using grade-level measures of immigrant concentration
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instead of classroom-level measures may lead to more imprecise peer effect estimates (Gould et al.

(2009)).

5.2 Identification of Immigrant peer effects

We are able to exploit one desirable feature of the Dutch context to tackle these issues. Dutch

primary schools are on average of small size, and the large majority of schools only have one

classroom per grade–level. In 2010, the average number of students enrolled by Dutch primary

schools was 220 according to the Dutch Ministry of Education, which represents approximately

27.5 students per grade level. This figure is slightly lower in our sample of schools where the

average number of students per grade is 26.3 (Table 2). In about 70 percent of the grade-level

observations in our sample, students enrolled in the same grade are in the same classroom. While

we conduct our baseline estimation on the full sample of schools, we also report our results for

schools with a single classroom per grade, to assess the robustness of the estimates.

Given this feature of the Dutch context, the correlation between the grade-level and classroom-

level share of immigrants is very high in our sample (0.92). The standard trade-off between grade

and classroom-level measures of peers is therefore not restrictive in our context.14 The main con-

ceptual argument for using grade-level instead of classroom-level observation is the possible ma-

nipulation of classroom composition by teachers and principals. In that regard, the decentralized

nature of the Dutch primary school system leaves room to principals and parents to manipulate

classroom formation, as pointed out by Ammermueller and Pischke (2009) or Ohinata and van

Ours (2013). Although schools with multiple classrooms per grade constitute only 30% of our

14See Gould et al. (2009), Lavy et al. (2012b), Hanushek et al. (2009), or Carrell et al. (2009),
among others, for discussions on using grade-level versus classroom-level peer composition
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sample, we tested for the non-random allocation of students to classes, using the Pearson-X2 test.15

The null hypothesis that immigrant students are randomly allocated to classrooms in our subsam-

ple of schools with multiple classrooms per grade was marginally rejected. For this reason, the

use of grade-level measures of peers appears to offer a slightly cleaner source of variation for the

treatment of interest in our context.

A great deal of selection into peer groups occurs between schools. The inclusion of school

fixed effects accounts for the most obvious source of student sorting between schools. This selec-

tion is likely to be strong in the Netherlands, where a free school choice policy applies. However,

there might also be school-specific time varying factors that affect both students’ outcomes and

immigrant concentration. For example, school administration might change from one year to an-

other and affect both immigrant concentration as well as test scores. In addition, specificities of

the Dutch primary school system also require controlling for school-by-year fixed effects. As out-

lined in section 3.2, the primary school budget in the Dutch context is directly tied to the school

socio-economic composition, which can vary across years. As school resources have been shown

to affect students’ outcomes and are directly affected by the share of immigrant students in a school

in a given year, controlling for year-specific school effects is essential. We therefore add a a full

set of school-year fixed effects γsy to our specification.

Since test scores of students in the same grade are likely to be correlated which would de-

flate standards errors, we follow the approach of Angrist and Lavy (1999) by using grade-level

aggregates for estimation instead of individual-level data. We collapse individual observations to

grade-level averages and estimate the effect of the share of immigrants in the grade on the average

15The Pearson X2-square test, also used by Ammermueller and Pischke (2009), asks whether
there are more students with a given characteristic immigrant background in my case - in a partic-
ular class than is consistent with independence, given the number of students in the school.
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test score of native students. Using our panel of schools observed in four different grades over

several years, we estimate β, the effect of immigrant concentration in the grade on natives’ test

scores, from the following reduced-form baseline equation:

Y sgy = αg + γsy +βIsgy +ρX sgy + εsgy, (1)

where s denotes the school, y denotes the year, and g the grade. Y sgy denotes the average test

score of native students in grade g of school s in year y. αg is a grade effect, and γsy is a school-

by-year effect. X sgy is a vector of grade characteristics that is not necessary for the estimation if

grade-by-grade changes in immigrant concentration within the same school year are exogenous,

but it is added to the specification as a robustness check. Isgy is the proportion of immigrant

students in grade g of school s in year y. We are interested in estimating β, which is identified

from variations in the proportion of immigrant students across grades within the same school,

observed in a given year. The identifying assumption is that changes in the share of immigrant

students across grades are driven by factors that are exogenous to natives’ test scores, such as the

distribution of immigrants’ birth year in the neighborhood. In other words, while the proportion

of immigrant students in a school is relatively stable across grades, there exists cohort-by-cohort

variations that are purely driven by exogenous factors.

Even after controlling for school-by-year fixed effects, one might still be concerned that varia-

tion in immigrant concentration across grades within schools may be correlated with unobservable

cohort factors. Students in different grades within the same school started primary school in dif-

ferent years. The youngest cohort we observe in a given year (grade 2) entered the school six

years later than the oldest cohort we observe (grade 8). Although six years is a relatively short

18



time-span to observe trends in neighborhood and school composition, secular trends correlated

with immigrant concentration cannot be completely ruled out. To alleviate this concern, we esti-

mate a second equation, where a full set of school-specific linear trends σsy are added to Equation

1. This approach is similar in spirit to that of Lavy and Schlosser (2011), Lavy et al. (2012a) or

Schneeweis (2015), adapted to our identification strategy which uses school-by-grade fixed effects.

The reduced-form equation to estimate the effect of immigrant concentration in the grade becomes:

Y sgy = αg + γsy +σsygrade+βIsgy +ρX sgy + εsgy (2)

where the index variable grade in Equation (2) takes the value 2, 4, 6 and 8 corresponding to the

grade level, and is interacted with school by year dummies to capture school-specific linear trends.

In Equation 2, β is identified from the deviations in the proportion of immigrant students in the

grade from its linear trend across grades within the same school.

5.3 Evidence for the validity of the identification strategy

A first potential threat to the identification strategy is the fact that families might react to changes

in immigration concentration within schools by moving their children from the school. However,

while parents may know the average immigrant composition of a given school, it is very difficult

to predict the exact composition of a particular grade. In particular, the exact fraction of immigrant

students enrolled in a particular school grade is unknown to parents before the beginning of the

school year, and school departures are typically not allowed once the school year has already

started. In that regard, our identification strategy uses significantly more information than parents

typically have to identify variations in immigrant concentration across grades within the same
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school.

Another potential confounding factor is grade retention which is relatively common in the

Netherlands, and may therefore potentially lead to non-random variation of native students’ char-

acteristics across grades that have different concentrations of immigrants students. In our sample

of Dutch primary schools, 14.4% of students in grade 2 to 8 have repeated at least one grade. The

share of repeaters is increasing with grade level and is 9% for students in grade 2 and 17.3% in

grade 8.16 In this section and in section 7, we provide evidence suggesting that this is not the

case, and that our key results are not driven by grade retention or students’ selection based on

observables and unobservables.

Finally, a last potential threat to identification is the non-random allocation of school resources

to grades with more migrants. As schools with a higher share of migrants receive more funding per

student, one could suspect that principals may assign this extra money disproportionally to grades

with a greater share of immigrants. An important institutional feature given our identification strat-

egy, however, is that nothing in the design and implementation of the Dutch program mandates that

the extra resources occasioned by the student weights are to be used for the students to whom the

weights are attached (Ladd and Fiske (2011)). This implies that the additional resources received

by the school do not have to be allocated to grades with a higher share of migrant students, who re-

ceive the highest weights. Moreover, the inclusion of a threshold provision in the Dutch additional

funding system means that in practice, there are no additional resources for a significant proportion

of students who have weights associated with them. However, we investigate this possibility in this

16We identify grade repeaters as students who are enrolled in a lower grade than predicted by
their month and year of birth. In the Netherlands, the school cohort cutoff is set to September
30th. Therefore, a given school cohort consists of all pupils born between October 1 of year t
and September 30 of the following year t+1. We therefore identify students who are born prior to
October 1st of year t as repeaters.
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section.

To test for potential non-random variation in immigrant concentration across grades, we regress

our treatment variable, i.e. the fraction of immigrant students, on the characteristics of native stu-

dents in the same grade, as well as measures of grade-level teaching resources such as average class

size, teachers’ experience and whether the grade has supporting teaching staff. Those grade-level

measures of teaching resources allow to test whether schools allocate more resources to grades

with more immigrant students, a potential threat to our identification strategy. As detailed in Ladd

and Fiske (2011), the large majority of additional funding received based on the number of immi-

grant children in the grade had to be allocated to personnel. Given these allocation rules, schools

with higher levels of funding are expected to have more teaching resources, resulting in lower class

size, more experienced teachers (as teachers’ salary levels are based on experience), as well as ad-

ditional support staff.17 We therefore include these grade-level measures of teaching resources in

our balancing tests.

The results of these balancing tests are reported in Table 3. Column 1 presents the results of

a naı̈ve benchmark OLS regression controlling for year and grade effects. The naı̈ve estimates

show a large and significant association between natives’ observable characteristics, in particular

parental education, and the percentage of immigrants in the grade. Correlations between immi-

grant concentration and natives’ parental education are large in magnitude, and significant at the

1 percent level. As evidenced earlier, natives with low parental education tend to concentrate in

schools with a high fraction of immigrant students. In addition, there is a significant negative

association between average class size and the share of immigrants in the grade, and a positive

17Those patterns have been confirmed empirically by Ladd and Fiske (2011) using administra-
tive data on Dutch primary schools.
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association between immigrant concentration in the grade and teachers’ years of experience. This

confirms that principals use additional resources to reduce class size and hire more experienced

teachers at the school level.

Column 2 shows that the inclusion of school fixed effects reduces dramatically the magnitude

of those correlations. All estimates become statistically insignificant, with the exception of the

total number of students enrolled in the grade, as well as whether the grade has a remedial teacher,

which remain statistically significant at the 5% level. Using within-school variation in immigrant

concentration therefore substantially alleviates selection issues, although some significant associa-

tion remains with two of the variables. Once school-fixed effects are accounted for, the association

between treatment intensity and grade-level characteristics is brought to virtually zero for the large

majority of variables.

Column 3 shows the association between the share of immigrants in the grade and the same set

of natives’ characteristics and teaching resources when school-by-year fixed effects are controlled

for. This specification further controls for school-specific year effects to account for idiosyncratic

shocks that could affect a school in a given year and may be correlated with immigrant concen-

tration, as well as year-specific school financial resources. Controlling for school-specific year

effects further decreases the magnitude of the correlation with natives’ characteristics, which be-

come virtually zero. In addition, there is no remaining association between immigrants in the grade

and the total number of students enrolled. There is also no association of our treatment variable

with average class size as well as teacher’s experience. This finding is inconsistent with principals

decreasing class size and allocating more experienced teachers in grades where there are more

migrants, within the same school. The correlation with having a teaching aide, having a remedial
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teacher, or whether the grade offers subgroup teaching also becomes insignificant.18

Finally, Column 4 shows the association between grade characteristics and the fraction of im-

migrants when school linear trends are also controlled for. The magnitude of all correlations are

virtually zero and very similar to the school-by-year fixed effect estimates. This suggests that the

variation in immigrant concentration resulting from our identification strategy is uncorrelated with

changes in observables relevant for achievement. We repeated this exercise for the share of recent

immigrants, defined as foreign-born students who have been in the Netherlands for less than four

years. The results are reported in Table A1 and also show that the association between the share of

recent immigrants in the grade and other observable grade-level characteristics is virtually zero.

Our identification strategy requires the fraction of immigrants in the grade to be uncorrelated

to both observable and unobservable grade characteristics. As emphasized by Gould et al. (2009),

this type of balancing test does not provide a proof for random assignment. However, the lack

of association between treatment and other correlates of academic achievement resulting from our

identification strategy suggests that unobservables are also unlikely to be correlated with treatment

intensity, especially if those unobservables are correlated with observables. Overall, the sharp

contrast between the naı̈ve estimates and those resulting from our identification strategy shows the

extent to which it eliminates the bias stemming from selection and potential non-random allocation

of teaching resources. To further alleviate concerns of remaining spurious correlations between

immigrant concentration in the grade and unobservables, we also conduct in section 7 placebo

treatment tests and additional robustness checks.
18A remedial teacher refers to an additional teacher who works across grades.
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6 Results

6.1 Effects of Immigrant Concentration

Row 1 of Table 4 reports the linear effects of the share of immigrants in the grade on the average test

score of natives (Treatment 1), obtained by estimating Equation 2.19 This is the standard treatment

effect estimated by the literature looking at the impact of immigrant concentration on natives’ test

scores. According to the baseline estimates, immigrant concentration in the grade has a negative

impact on natives’ test scores in language and mathematics. These negative effects are however

statistically insignificant, even in a context where grade-level peer estimates are unlikely to lead

to classical measurement error as the large majority of schools in he Netherlands only have one

classroom per grade. The estimated effect size is very small: an increase by 10 percentage points

in the share of immigrant classmates in the grade reduces the average verbal test score of natives

by less than 0.10, relative to a standard deviation of 5.4 in natives’ average language test score.

The estimated effect is even smaller for mathematics test scores. The inclusion of the full set of

grade mean characteristics as controls has little impact on the effect size, as expected if variation in

treatment intensity is random. We therefore find no impact of immigrant concentration on natives’

achievement when immigrant students are treated as a homogenous group. Although we use a

different source of variation in immigrant concentration, these findings are consistent with Ohinata

and van Ours (2013) and Ohinata and van Ours (2016) in the Dutch context.

19Estimates that do not control for linear school trends are quantitatively very similar and avail-
able upon request.
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6.2 Effect of Immigrant Concentration by Duration of Stay

Existing evidence suggests that young immigrant children who have been in the country for a

longer period tend to perform better in school compared to immigrant children who have been in

the country for a short period (Ohinata and van Ours (2012)). Recent arrival to the country may

generate emotional distress associated with cultural adjustment, and may also require acquisition

of the host country language. During this time, recent migrant students may require additional

teaching resources, which could leave fewer resources for native children studying in the same

classroom. This effect is likely to be less pronounced when immigrant children have already spent

substantial time in the country, acquired a stronger command of the host country language, and

started to assimilate to the local context. We therefore hypothesize that the negative effect of the

concentration of immigrant peers who recently migrated might be larger than that of foreign-born

students who have been in the host country longer.

To test this hypothesis, we exploit individual-level information on the length of stay of foreign-

born students in the Netherlands available from the dataset. We classify as recent immigrants

foreign-born children who have been in the country for less than four years, which is the median

duration of stay of first-generation immigrants in our sample. We then estimate the effect of two

alternative treatments: the share of recent immigrants in the grade (treatment 2), and the share

of immigrants who have been in the country for a longer time (treatment 3). Rows 2 and 3 of

Table 4 report estimates for these two alternative treatment effects. The share of recent immigrants

in the grade has a negative and statistically significant effect on natives’ verbal test scores, but

the estimated effect size remains small in magnitude. According to our estimation, an increase

of the share of recent immigrants in the grade by one standard deviation (five percentage points)
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reduces natives’ average language test score by about 0.03 standard deviation of the average native

language test score. The estimated effect on natives’ outcomes in mathematics is also negative,

but the effect size is smaller and statistically insignificant. Estimates for the effect of the share of

long-term immigrants in the grade show virtually no effect of the treatment on natives’ test scores

in both language and mathematics.

6.3 Effect of Immigrant Concentration by Geographical Origin

We also investigate the effect of immigrant concentration by country of origin of foreign-born

students. There are several reasons to suspect that the effect of immigrant concentration in the

classroom may also vary by migrants’ country of origin. First of all, country of origin is likely

to be associated with different levels of command of the Dutch language upon arrival. Second,

migrants from different countries vary in terms of parental and socio-economic background, which

could also generate different spillovers on natives.

As mentioned in Section 3.2, migrants from the ex-Dutch colonies would in the majority of

cases speak Dutch upon arrival or would at least have been exposed to the language at home. As

reported in Table 2, immigrant students from former Dutch colonies perform significantly better

on average than Turkish/Moroccan students in Dutch language. The achievement gap remains

statistically significant once parental education is accounted for, suggesting that differences in

parental education between the two groups is insufficient to explain the gap. This evidence is

consistent with the large degree of dissimilarity between Turkish and Dutch or Arabic and Dutch

evidenced by the Levenshtein linguistic distance index, from Adsera and Pytlikova (2015). 20

20The Levenshtein linguistic distance relies on phonetic dissimilarity of words in two languages,
and produces a continuous index that increases with the distance between languages. According
to this measure, Turkish and Arabic have a dissimilarity index with respect to Dutch of 102.3 and
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Given this pattern and the fact that Turkish/Moroccan immigrants have lower levels of parental

education than migrants from other origins (Table 1), we estimate separate spillovers of foreign-

born students from Turkey/Morocco versus migrants from other origins. Migrants from origins

other than Turkey and Morocco are heterogeneous in their native languages but exhibit notably

higher levels of parental education than migrants from those countries, although lower than native

Dutch.

The estimates of the treatment effect of immigrants from Moroccan/Turkish origin versus other

origins, irrespective of their duration of stay in the Netherlands, are displayed in Table 5. Estimated

effects are quite small in magnitude and statistically insignificant, irrespective of the country of

origin of migrants. Therefore, while length of stay matters for spillovers between immigrant and

native students, country of origin appears to play little role when duration of stay is not taken into

account.

We therefore also investigate whether migration duration of stay has different spillover effects

on natives, depending on migrant origin. To ensure sufficient variability in the treatment vari-

able, however, we construct an alternative treatment measure where we exclude immigrants from

ex-Dutch colonies as well as those that have one Dutch parent from our measure of immigrant con-

centration.21 In other words, we calculate the share of recent immigrants by excluding migrants

who are more likely to have been exposed to Dutch prior to migrating, and denote this treatment

100 respectively, compared to a minimum value of 0 (perfect similarity) and a maximum of 106,
for a median dissimilarity value of 86 for the 217 countries in the Max Planck Institute sample.

21We also attempted to estimate separate spillovers for Turkish/Moroccan migrants who recently
migrated as well as recent migrants from other origins. However, distinguishing between both
duration of stay and origin of migrants to measure treatment intensity generated large standard
errors, due to limited within school variation in the share of foreign-born students who are both
recent migrants and from a particular origin. Estimates using these measures of treatment were
therefore quite imprecise, and lacked significance for all subgroups mainly due to large standard
errors.
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”Share of recent immigrants with low prior exposure to Dutch”.

We compare the effect of this alternative treatment to that of the baseline estimate of immigrant

concentration by duration of stay in Table 6. As shown in the table, the magnitude of the estimated

effect increases from -3.05 to -3.70. This suggests that immigrants who are less likely to be famil-

iar with Dutch upon arrival exert a stronger negative effect on native Dutch students, shortly after

their arrival. For migrants who have been staying in the Netherlands for a longer period, however,

spillovers are statistically insignificant, even when immigrants had low exposure to Dutch prior to

migrating. Those findings are consistent with recent evidence from Diette and Oyelere (2017) or

Frattini and Meschi (2017), which suggest that negative spillovers associated with the concentra-

tion of immigrant students in the classroom originate from limited language skills of foreign-born

students, rather than from classroom ethnic heterogeneity per se.

6.4 Heterogeneous Effects by Natives’ Types

We previously assumed that the effect of immigrant concentration was identical for all natives.

However, some of the literature on classroom peer effects suggests that spillovers might be het-

erogeneous across student types. Hanushek et al. (2003) and Lavy et al. (2012a) find that the test

scores of students in the lower end of the ability distribution are more negatively impacted by the

presence of low-performing students in their grade. To investigate this possibility in our context,

we look at the impact of immigrant concentration on two types of natives by estimating sepa-

rately the impact on natives with low parental education and high parental education, as proxies

for socio-economic status.

We run the same regressions as in Table 4 separately for these two groups of natives. Results
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are presented in Table 7. Among natives with high parental education, estimated treatment effects

are approximately -1 for mathematics and language, and statistically insignificant. Among native

students with low parental education, estimated effects on language and mathematics test scores

are both negative, and larger in magnitude compared to natives with high parental education. The

estimated treatment effect is approximately 3.35 for Dutch language test scores, and significant at

the 5% level. For mathematics, estimates are statistically insignificant. This indicates heterogene-

ity in treatment effects depending on the socio-economic background of native students receiving

the treatment. While natives with high parental education are unaffected irrespective of the du-

ration of stay of immigrant classmates, the scholastic achievement of natives with low parental

education appears to be impacted by the presence of recent immigrants.

6.5 Effect sizes

When statistically significant, the negative effects of having a higher concentration of recent im-

migrants in the classroom are quite small. To give the reader a sense of the magnitude of the

effects, it is useful to compare them to well-known educational interventions. One of the most

studied educational inputs is class size. The cleanest available evidence so far comes from the

Tennessee STAR experiment studied by Krueger (1999) as well as later contributions, summarized

in Hanushek (2006). The STAR sample consists of primary school students of similar age as in

our sample. Krueger (1999) reports a negative effect size for an increase in class size by one stu-

dent of about 0.03 standard deviation in test scores. The effect size found by Angrist and Lavy

(1999) for Israel using quasi-experimental methods is similar in magnitude, ranging from 0.02 for

fourth graders to 0.036 for fifth graders. Our estimates suggest that an increase in the concentration
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of recent immigrants in the grade by one standard deviation (5 percentage points) would reduce

natives’ average test scores by 0.03 standard deviation. Increasing the concentration of recent im-

migrants in the classroom by one standard deviation, holding class size constant, has therefore a

quantitatively similar effect as adding one student to the classroom.

In terms of spending, the STAR project raised costs by about 30% in K-3, and was estimated to

raise test scores by 0.17 standard deviation (Krueger and Whitmore (2001)). Spending per pupil in

at the time was around $9,000, so comparable proportional class size reductions would cost around

$2,700 per pupil per year, resulting in a positive effect size of around 0.06 for $1,000, assuming

linear effects of school spending on test scores. Increasing the share of recent migrants in the

classroom by one standard deviation (5 percentage points) therefore has a comparable effect as

decreasing expenditure per student by $500 a year.

It is also useful to compare the magnitude of the effects estimated to other studies on peer ef-

fects in the classroom. Our estimates of the effect of recent migrants are considerably smaller than

that of peer socio-economic background (proxied by books at home) reported by Ammermueller

and Pischke (2009) in the European context. Their estimates are drawn from a sample and context

similar to ours, using a sample of third graders in European primary schools. They report large

effects compared to the US literature and find that a one standard deviation change in their peer

composition variable - the average number of books in the home of classroom peers - increases

reading test scores by 0.17 of a standard deviation. Other studies on school peer effects typically

report size effects ranging from 0.03 to 0.10 of a standard deviation (Lavy et al. (2012a), Duflo

et al. (2011)). Our estimated effect of the share of recent migrant in the grade is therefore at the

lower end of that range.22

22The effect size is similar to that of Lavy et al. (2012a), who find that increasing the share of
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One could be concerned that our estimates may be biased towards zero due to missing peer

data, an issue highlighted by Ammermueller and Pischke (2009) and Sojourner (2013) in peer

effect estimation. Contrary to more detailed parental information collected through the parental

questionnaire, however, information on child migration status and duration of stay in the Nether-

lands was collected from the school administration at the beginning of the school year. As a result,

the variable on years spent in the Netherlands used to identify immigrant status and construct our

treatment variable - the share of immigrants in the grade - is missing for less than 4% of students

in the sample.

To illustrate the limited consequences of missing peer data in our sample, we use the method

suggested by Ammermueller and Pischke (2009) which corrects peer effect estimates for missing

peer data. As commonly done in the peer effect literature, our treatment variable was constructed

using all students in the grade for which immigrant status is not missing. This estimator is referred

to as Individual Deletion Procedure (IDP) by Ammermueller and Pischke (2009), who propose a

correction method to the IDP estimator which tends to be biased towards zero. Approximately,

their correction scales up the IDP point estimate and standard errors by the inverse of the fraction

of data observed.23 Given that peer immigrant status is observed for 96% of observations in our

sample, our point estimate adjusted for missing data is -0.032, very similar to our IDP estimate

reported in Table 4 (-0.031). The effect of missing peer values on the magnitude of our estimates

is therefore minimal.

The evidence reported in section 5.3 suggests that an upward bias in our estimates due to the

repeaters in the grade (proxying for the share of low-ability students) by one standard deviation
decreases the mean test score of other students by 0.03 of a standard deviation.

23See Ammermueller and Pischke (2009) for more details on the correction method using the
IDP estimator.
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allocation of extra school resources to grades with more migrants is unlikely. We can show that,

even if our estimates were biased by the non-random allocation of resources to grades with more

migrants, the magnitude of the upward bias would be small. Over our period our analysis, the

average expenditure per student in primary schools in the Netherlands in the median year of our

sample (1999) was about $4,000 (OECD (2002)). According to the Dutch weighting system, an

increase in the share of recent immigrants by one standard deviation (5 percentage points) would

lead to an increase of $180 per student in the grade. As estimates from Krueger and Whitmore

(2001) suggest that an additional $1,000 per student increases test scores by about 0.06 of a stan-

dard deviation, the additional amount of resources brought by additional immigrants in the grade

would increase test scores by about 0.06*180/1000=0.011 standard deviation. Accounting for this

upward bias would increase the magnitude of our estimate for a one standard deviation increase in

the share of recent migrants from -0.031 (Table 4) to -0.042.

6.6 Potential Mechanisms at Play

Previous contributions that report a negative and significant effect of immigrant concentration in

the classroom on natives’ achievement have not attempted to uncover the mechanisms underlying

those effects. The broader literature on peer effects in the classroom, however, suggests at least

three main mechanisms through which classroom composition may affect students’ achievement.

These mechanisms can be adapted to the context of immigrant peer effects to formulate hypotheses

about mechanisms at play. First, immigrant students may be more prone to disruption and misbe-

havior in the classroom relative to native students, therefore reducing teaching time to the entire

classroom (disruption hypothesis; Lazear (2001); Lavy and Schlosser (2011)). Second, if achieve-
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ment among immigrant students is lower than that of natives, teachers with immigrant students in

their classes may provide individualized assistance to those students, which could take instruction

time away from other students (crowding-out hypothesis; Lavy et al. (2012a) ).Third, teachers may

target their instruction to a lower level to accommodate immigrant students if their share is large

enough (instruction targeting hypothesis; Duflo et al. (2011), Hunt (2017)). This hypothesis also

relies on the assumption that immigrant students achievement is lower than that of natives’.

While the first hypothesis refers to direct peer effects where individual outcomes are directly

affected by the behavior of their peers, the last two can be categorized as indirect peer effects,

where spillovers are mediated by teacher behavior in response to classroom composition. Chin

et al. (2013) also suggest a fourth possible mechanism. A larger share of immigrant student in the

grade may increase administration costs due to the special needs of immigrant students, which may

decrease funding allocated to native students. This channel is however expected to be largely muted

in the Dutch context, which allocates school resources proportionally to the share of immigrant

students in the school.

Despite rich teacher and student questionnaires, our dataset does not include questions that

would allow to formally and directly test for these mechanisms, although some questions can

be used as corroborative evidence. We therefore restrict ourselves to assess the consistency of the

patterns of our results with possible channels, and back it up with additional corroborative evidence

when available.

First, the asymmetric spillovers of recent migrants on natives’ achievement in language and

mathematics appear incompatible with an overall disruption of the classroom through a higher

propensity to misbehave and disrupt the class - in the strict sense - among immigrant students
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(disruption hypothesis).24 If recent migrants were more prone to disrupt the classroom, resulting

in an overall decrease in instruction time and quality for native students, one would expect this to

manifest in both subjects, and therefore to observe negative effects on natives tests score irrespec-

tive of the subject taught. Patterns of the results also appear incompatible with immigrant students

increasing administrative costs and diverting school resources away from natives, as one would

also expect this effect to manifest in both subjects. This is unsurprising given the extra funding

received by schools based on the share of immigrant students in the school.

The main patterns of our results appear compatible with the crowding out hypothesis and the in-

struction targeting hypothesis. Contributions on classroom peer effects such as Duflo et al. (2011)

or Lavy et al. (2012a) showed that teachers tend to adjust their time allocation or level of instruc-

tion in response to classroom composition. Lavy et al. (2012a) find evidence that teachers alter

their instruction practices and allocate individualized time to low achievers in the classroom while

reducing attention to other students. Duflo et al. (2011) find that tracking students according to

prior level of achievement into classrooms has a large positive effect on test scores, and that shifts

in teachers instruction to match the achievement composition of the classroom is a key mechanism.

The mechanisms evidenced by Lavy et al. (2012a) and Duflo et al. (2011) indicate that if

the achievement composition of the classroom differs in mathematics and Dutch language, one

could expect teachers’ instruction and time allocation to be affected differently in the two subjects.

Particularly, if immigrant students are low achievers in Dutch language relative to mathematics,

the effect on teachers’ instruction or time allocation could be stronger in Dutch language classes.

24Lazear (2001)however considers a broad definition of disruption in the classroom, which is
defined as the proportion of time a given student halts the public aspects of the classroom education
process. According to this definition, this would include disruption due to misbehavior (disruption
hypothesis), but also times when a student requires teachers’ special attention, or times when a
student may ask a question that may be known by all classmates (crowding-out hypothesis).
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Recent immigrant students could therefore exert more disruption - in the broad sense of Lazear

(2001) - in Dutch language classes relative to arithmetic classes, due to greater difficulties in the

former subject. While primary teachers teach Dutch language and arithmetic to the same group

of students, the two subjects are taught in separate sessions, where they can use separate learning

methods and set separate learning objectives for each of the subjects. Primary school teachers also

have significant autonomy in choosing what they teach within each subject and how they teach it,

in the absence of a centralized decision making regarding curriculum.

The achievement gap between recent immigrant students and natives is considerably larger in

Dutch language than it is in mathematics in the PRIMA sample. The average standardized score

of recent migrants in Dutch language is about 0.90 standard deviation lower than that of natives,

while it is 0.48 standard deviation lower in mathematics. Similarly, the achievement gap of recent

migrants relative to natives in Dutch language (0.90 of a standard deviation) is considerably larger

than that of migrant students who have been in the country for a longer period relative to natives,

in the same subject (0.47 of a standard deviation).

In addition, descriptive evidence on teachers’ behaviors in the PRIMA sample suggests that

teachers tend to allocate dedicated instruction time to weaker students when they are in the class-

room. Among the main teachers, 78% report repeating the basic material several times for students

who are weaker in the subject. ANd 88% of teachers also report that the extra help provided to

students with learning difficulties is often or always given by themselves, as opposed to a remedial

teacher or assistant. This descriptive evidence is consistent with the findings of Lavy et al. (2012a)

in Israel, and suggests that a higher share of low-achievers in a subject increases instruction time

dedicated to weaker students, relative to other students in the classroom (crowding-out hypothe-

sis). According to this mechanism, a larger immigrant-native achievement gap in Dutch language
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is compatible with stronger negative spillovers in that subject. It is also compatible with larger

effects coming from recent migrants, particularly from those with low prior exposure to Dutch.

Specific patterns of the results are harder to reconcile with the instruction-targeting hypothesis,

while they are compatible with the crowding-out hypothesis. If teachers’ instruction level was

lower for all students in the classroom in the presence of recent immigrant students, e.g. by not

covering the more advanced material, one would expect effects to show for all native students in the

classroom. The results reported in Table 7 however indicate that negative effects on language score

are significant only for natives with low-parental education. This finding can be reconciled with

the crowding out hypothesis if teachers spend less individualized time with disadvantaged native

students when immigrant students are also present in the classroom, compared to what they would

in the absence of immigrant students (crowding-out hypothesis). Another data pattern that makes

the instruction-targeting hypothesis less likely in our setting is the fact that recent immigrants are in

small numbers in the classroom, typically one or two. Studies that find instruction targeting effects

such as that of Duflo et al. (2011) rely on large variation in mean achievement across classrooms,

which prompts a shift in teachers instruction level. Although this hypothesis cannot be fully ruled

out in our context, the typically small number of recent immigrants in the classroom in our sample

makes a shift in teachers instruction level relatively unlikely.
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7 Robustness Checks

7.1 Falsification Tests

To further check that our estimates do not capture a spurious correlation between immigrant con-

centration and other grade-specific factors, we conduct falsification tests with placebo regressions.

Instead of regressing native students’ outcomes on the true concentration of recent immigrants in

the grade (actual treatment), we estimate regressions in which the treatment measure is replaced by

the share of recent immigrants in the previous grade, or in the next grade (placebo treatments). If

native students’ outcomes are affected by grade-specific unobservables correlated with immigrant

concentration at the school level, then the placebo should also be significantly associated with out-

comes. Finding a significant effect of the placebo on test scores would therefore cast doubt on the

validity of the identification strategy.

Results reported in Table 8 show no association between the share of immigrants in the previous

or next grade and native students’ test scores. Estimates of placebo effects are much smaller than

for the actual treatment, statistically insignificant, and of inconsistent signs. For example, when

using the presence of immigrants in the next grade (placebo 1) instead of the actual concentration

of immigrants in the grade, the estimated effect on natives’ language scores is -0.36 (standard

error: 1.24), compared to -3.08 with the actual treatment. When the proportion of immigrants in

the previous grade is used as alternative placebo (placebo 2), the estimated coefficient is of the

opposite sign, and also statistically insignificant. This can be viewed as further evidence that our

estimates capture the true effect of immigrant concentration on students’ outcomes, rather than

the confounding influence of grade-specific characteristics. In particular, if endogenous student

mobility was driving our results, we would expect the share of immigrants in previous grades to be
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a significant predictor of current achievement. The results of our placebo regressions suggest that

this is not the case.

7.2 Using variation across years in the same grade within schools

One potential threat to identification in the Dutch context is the non-random allocation of immi-

grant students across grades within the same school through grade retention. Grade retention is

a relatively common phenomenon in the Netherlands where students performing weakly can be

encouraged to repeat a grade. Repetition rates are likely to differ between native and immigrant

students and can therefore lead to non-random allocation of immigrant and native students across

grades within the same school. If a school tends to hold immigrant students back so that more of

them are placed in the grade with better or worse native students compared to the adjacent grade,

then our previous results could be biased.

We showed in Table 3 that the association between the share immigrants and the share of

repeaters in the grade is virtually zero once school-by-year effects are accounted for. Table 8 also

alleviated concerns about selection of immigrant students based on unobservables across grades

within the same school. To further alleviate concerns, we check the robustness of our key results to

using only one grade per school, by exploiting variation across years in the same school to identify

the treatment effect. We also control for school linear trends that could be associated with changes

in immigrant concentration within schools.

Results are displayed in Table 9. Our key findings are robust to restricting the sample to one

grade and exploiting variation in immigrant students’ concentration across years within the same

school. Using this alternative identification strategy, the share of recent immigrant in the classroom
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negatively affects natives’ achievement in language, while foreign-born students who have been in

the country for longer are found to have no impact on natives. As in our baseline estimates, we

do not find any effect on mathematics test scores. The effect size on language scores is also very

similar to the one estimated with our preferred estimation strategy.

7.3 Restricting the Sample to Schools with One Classroom per Grade

Our baseline estimates use grade-level peer composition to identify the causal effect of immigrant

students in the classroom on the achievement of natives. As detailed earlier, the potential bias

associated with using grade-level measures as opposed to classroom-level measures is greatly at-

tenuated in our context as most primary schools in the Netherlands only have one classroom per

grade. We however assess the robustness of our findings in the subsample of schools with a single

classroom per grade, which represent approximately 70% of our sample of schools.

Estimated effects of the concentration of recent migrants in the two samples are displayed in

Table 10. The estimated effect of the concentration of recent immigrants in the grade on natives’

language test scores is negative and significant at the 1% level in both subsamples. The effect size

is also very similar, although estimates are slightly larger in the restricted sample for language,

and very similar for mathematics. The slightly smaller effect size in language could result from a

residual downward bias in the estimation of spillovers in schools that have more than one classroom

per grade. Alternatively, it could also originate from migrant spillovers being actually larger in

smaller schools because, for example, they might be lacking adequate structures to accommodate

recent migrants.
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8 Conclusion

Our findings contribute to the literature on immigrant peer effects in the classroom by showing that

the magnitude of spillover effects depends on the duration of stay of first-generation immigrant

classmates in the country. Our results in the Dutch context suggest that immigrant students who

have been living in the country for already a few years have no impact on natives’ test scores, in

either mathematics or language. However,we find that immigrant students who have been in the

country for a short period have a small negative effect on natives’ performance in language, but no

effect on mathematics test scores.

Although the exact mechanisms behind these findings need to be further investigated, the pat-

tern of the results combined with descriptive evidence suggest that assimilation and host country

language acquisition play a role in the magnitude of the peer effects generated. If heterogeneity

among classmates drives learning spillovers as suggested by Lazear (2001), and if immigrant stu-

dents progressively assimilate and acquire a greater command of the host language over time, it is

plausible to observe negative learning spillovers decline with the duration of stay of immigrants in

the host country. Although the evidence we provide to support potential mechanisms behind these

findings is descriptive, the pattern of our results suggests that individualized time spent by teachers

to support recent immigrant students is the most plausible channel.

These results must however be nuanced by the small size of the estimated effects. An increase

by one standard deviation in the share of recent migrants in the classroom is found to reduce

natives’ average language test scores by 0.03 of a standard deviation. Among studies that estimate

the effects of educational interventions and classroom peer effects, our effect size is at the lower

end of available estimates.The specificities of the Dutch primary school system, combined with the
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balancing tests we conduct to assess the validity of our identification as well as several robustness

tests, provide comfort regarding the consistency of our estimates.

Despite the small magnitude of the effects estimated, the key result of this paper highlights the

importance of the integration process in offsetting potential adverse effect of immigrant concen-

tration in the classroom. That negative spillovers are small and short-lived suggests that putting

in place integration programs for recently arrived migrant students, either in schools or in the host

society more broadly, could be sufficient to offset those effects, with a particular focus on host lan-

guage acquisition. This could be of particular help in schools where native and immigrant children

disproportionally come from disadvantaged families. Because of the similarities shared by the mi-

gration context in the Netherlands with other countries, particularly the predominance of migrants

with low socio-economic backgrounds, we believe our findings are of relevance beyond the Dutch

context.
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Tables

Table 1: Background characteristics and outcomes of immigrant and native students
Immigrants

Native Dutch All Turkish/ Former Other
Moroccan colonies immigrants

% of students by parental education
Primary 15.23 43.88 67.41 25.06 32.23

Lower secondary 38.41 25.79 18.17 47.29 26.61
Upper secondary 28.37 16.66 10.96 20.34 20.96

University 17.99 13.67 3.45 7.29 20.09
Total 100 100 100 100 100

Average test score – Dutch language
Father’s education: primary 43.53 41.21 40.18 42.55 42.04

(10.11) (10.37) (10.13) (10.23) (10.83)
Father’s education: lower secondary 49.51 44.52 41.09 44.18 44.35

(9.43) (10.57) (10.11) (10.24) (10.50)
Father’s education: upper secondary 52.66 46.89 42.96 45.36 45.97

(8.67) (10.54) (10.46) (10.33) (10.48)
Father’s education: university 55.10 48.84 46.07 48.99 47.20

(7.99) (10.53) (9.34) (10.09) (10.37)
All students 50.46 44.94 40.85 44.23 43.05

(9.79) (10.89) (10.19) (10.36) (10.58)
Average test score – mathematics

Father’s education: primary 45.74 44.70 44.34 43.43 45.26
(10.36) (10.84) (10.53) (10.62) (10.79)

Father’s education: lower secondary 49.12 46.26 45.21 44.11 46.65
(9.86) (10.53) (10.21) (10.71) (11.13)

Father’s education: upper secondary 52.05 48.35 47.41 45.34 47.96
(9.01) (10.16) (9.77) (10.23) (10.58)

Father’s education: university 54.34 50.50 50.05 47.69 49.71
(8.31) (10.22) (10.05) (10.11) (10.16)

All students 50.29 46.69 45.01 44.21 46.89
(9.88) (10.76) (10.44) (10.38) (10.23)

Number of students 347,875 22,450 5,917 1,678 14,855
Note. Individual raw test scores were standardized to have a mean of 50 and a standard deviation of
10. The upper panel reports the distribution of students by parental education, for each subgroup.
Figures in the top panel read: 3.45% of Turkish/Moroccan immigrant students have a father that
completed higher education. The middle and bottom panels show the average test scores for each
subgroup, by level of parental education. Figures in the middle and bottom panels read: Dutch
students whose father has primary education have an average verbal test score of 43.53.
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Table 2: Summary statistics - aggregate statistics at the grade level
Percentage of immigrants in the grade

All No immigrant 0-10 10-20 20-50 50+
Grade-level characteristics

Number of students in the grade 26.34 22.03 29.79 23.11 21.96 29.24
(13.02) (12.36) (14.11) (11.23) (11.49) (15.82)

Fraction of immigrant students 0.063 - 0.053 0.137 0.279 0.820
(0.133) - (0.021) (0.027) (0.072) (0.180)

Share of natives with low parental education 0.446 0.406 0.441 0.560 0.598 0.582
(0.497) (0.491) (0.497) (0.496) (0.490) (0.493)

Average test score in Dutch language
All students 49.89 51.13 49.77 47.37 45.72 45.93

(5.37) (5.01) (4.91) (5.46) (5.41) (5.65)
Immigrant students 44.93 - 45.73 44.10 43.24 45.57

(9.13) - (10.12) (8.21) (6.86) (6.09)
Native students 50.14 51.22 50.81 47.89 46.63 44.87

(5.42) (5.04) (4.97) (5.71) (5.79) (8.15)
Average test score in mathematics

All students 49.88 50.76 49.76 48.08 46.99 47.41
(4.94) (4.82) (4.58) (4.95) (5.12) (4.76)

Immigrant students 46.86 - 47.30 46.37 45.94 47.12
(9.03) - (10.05) (8.10) (7.10) (5.07)

Natives 50.00 50.81 49.89 48.35 47.34 46.99
(5.04) (4.87) (4.68) (5.16) (5.33) (6.75)

Number of grade-level observations 12,053 6,522 3,403 1,322 686 120
Note. Reported statistics were aggregated at the grade level within a school. Standard deviations at the grade level
are reported in parentheses. Native students with low parental education are defined as students whose father did not
complete upper secondary education.



Table 3: Balancing tests for the validity of the identification strategy
OLS School School-by-year School-by-year

F.E. F.E. F.E.+linear trend
Dep. variable: % of immigrants in the grade (1) (2) (3) (4)

% of natives whose father has primary education
0.147*** -0.010 -0.001 -0.004
(0.013) (0.007) (0.006) (0.005)

% of natives whose father has lower secondary education
-0.012 0.002 0.001 0.002
(0.012) (0.005) (0.004) (0.004)

% of natives whose father has upper secondary education
-0.132*** -0.012* -0.001 -0.001

(0.013) (0.006) (0.006) (0.004)

% of natives whose father has tertiary education
-0.092*** 0.014 -0.004 0.001

(0.012) (0.008) (0.006) (0.005)

Fraction of female students
0.04** 0.014 -0.002 0.003
(0.014) (0.009) (0.005) (0.005)

Fraction of natives from disadvantaged families
0.105*** 0.010 0.006 0.002
(0.010) (0.008) (0.006) (0.004)

Average class size
-0.092*** -0.007 -0.010 -0.002

(0.010) (0.010) (0.010) (0.008)

Total number of students in the grade
0.038*** -0.018** -0.013 -0.002
(0.009) (0.008) (0.017) (0.007)

Fraction of natives that repeated a grade
0.102*** -0.012 -0.007 0.001
(0.014) (0.009) (0.006) (0.004)

Teacher’s years of experience
0.067*** -0.013 -0.006 0.001
(0.011) (0.010) (0.008) (0.007)

Whether the grade has a remedial teacher
0.140*** 0.237** 0.089 0.102
(0.052) (0.095) (0.081) (0.78)

Whether the class is split for part of the instruction
0.028 0.039 0.041 0.039

(0.044) (0.044) (0.044) (0.043)

Whether the grade has a teaching assistant
0.225* -0.021 -0.021 -0.025
(0.115) (0.251) (0.251) (0.230)

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant at the 10% level. Each row reports
estimates from separate regressions of the share of immigrant students in the grade on the corresponding explanatory
variable. Robust standard errors clustered at the school level are in parentheses. Regressions include grade dummies. The
last row was estimated for 2004 only as the information was collected only in that year.
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Table 4: Effects of the share of immigrant classmates in the grade
Natives’ Natives’

language score math score
(1) (2) (3) (4)

Treatment 1: Share of immigrants -0.776 -0.751 -0.185 -0.191
(0.697) (0.769) (0.701) (0.706)

Treatment 2: Share of recent immigrants -3.08*** -2.88*** -1.55 -1.49
(0.981) (0.977) (0.913) (0.906)

Treatment 3: Share of other immigrants 0.145 0.168 0.012 -0.027
(0.688) (0.676) (0.691) (0.653)

Grade-level controls X X
Grade effects X X X X

School-by-year effects X X X X

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant
at the 10% level. Robust standard errors clustered at the school level are reported in
parentheses. Each row reports the coefficients from separate regressions of the effect
of the corresponding treatment on natives’ average test scores. Controls for grade-level
characteristics include: the share of students by level of parental education, the share of
female students in the grade, the share of disadvantaged students according to the Dutch
weighting system, the share of students that repeated a grade, the average class size in
the grade, teacher’s years of experience, the total number of students in the grade and its
square. Controls for linear school trends are also included. Estimates that do not control
for linear school trends are quantitatively similar and available upon request.
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Table 5: Effects of the share of immigrant classmates by country group of origin
Natives’ Natives’

language score math score
(1) (2) (3) (4)

Treatment 4: Share of immigrants -1.73 -1.65 -0.200 -0.222

of Turkish/Moroccan origin (1.782) (1.701) (2.287) (1.630)

Treatment 5: Share of immigrants -0.033 0.588 0.735 0.846

of origin other than Turkish/Moroccan (0.863) (0.818) (1.104) (0.884)

Grade-level controls X X
Grade effects X X X X

School-by-year effects X X X X

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant
at the 10% level. Robust standard errors clustered at the school level are reported in
parentheses. Each row reports the coefficients from separate regressions of the effect
of the corresponding treatment on natives’ average test scores. Controls for grade-level
characteristics include: the share of students by level of parental education, the share of
female students in the grade, the share of disadvantaged students according to the Dutch
weighting system, the share of students that repeated a grade, the average class size in
the grade, teacher’s years of experience, the total number of students in the grade and its
square. Controls for linear school trends are also included. Estimates that do not control
for linear school trends are quantitatively similar and available upon request.
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Table 6: Effects of the share of immigrant classmates with low prior exposure to Dutch
Natives’ Natives’

language score math score
(1) (2) (3) (4)

Treatment 6: Share of recent immigrants -3.66** -3.68** -0.872 -0.856

with low prior exposure to Dutch (1.470) (1.450) (1.271) (1.226)

Treatment 7: Share of other immigrants -1.56 -1.48 -0.608 -0.618

with low prior exposure to Dutch (1.375) (1.362) (1.206) (1.290)

Grade-level controls X X
Grade effects X X X X

School-by-year effects X X X X

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant
at the 10% level. Robust standard errors clustered at the school level are reported in
parentheses. Each row reports the coefficients from separate regressions of the effect
of the corresponding treatment on natives’ average test scores. Controls for grade-level
characteristics include: the share of students by level of parental education, the share of
female students in the grade, the share of disadvantaged students according to the Dutch
weighting system, the share of students that repeated a grade, the average class size in
the grade, teacher’s years of experience, the total number of students in the grade and its
square. Controls for linear school trends are also included. Estimates that do not control
for linear school trends are quantitatively similar and available upon request.
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Table 7: Heterogeneous treatment effects by natives’ parental education
Natives with high parental education Natives with low parental education

Language score Math score Language score Math score
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A:
Share of recent -1.131 -1.184 -0.935 -0.620 -3.34** -3.35** -1.13 -1.12

immigrants in grade (1.291) (1.223) (1.178) (1.171) (1.457) (1.446) (1.402) (1.379)

Grade-level controls X X X X
Grade effects X X X X X X X X

School-by-year effects X X X X X X X X

N. of grade-level observations 11,062 11,062 11,062 11,062 11,664 11,664 11,664 11,664
Panel B:

Share of other 0.202 0.156 0.090 0.118 -1.503 -1.462 -0.608 0.587
immigrants in grade (1.425) (1.375) (1.502) (1.563) (1.657) (1.276) (1.643) (1.576)

Grade-level controls X X X X
Grade effects X X X X X X X X

School-by-year effects X X X X X X X X

N. of grade-level observations 11,062 11,062 11,062 11,062 11,664 11,664 11,664 11,664
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant at the 10% level. Robust standard
errors clustered at the school level are reported in parentheses. Controls for mean characteristics at the grade level
include: the share of students by level of parental education, the share of female students in the grade, the share
of disadvantaged students according to the Dutch weighting system, the share of students that repeated a grade, the
average class size in the grade, teacher’s years of experience, the total number of students in the grade and its square.
Low parental education refers to having a father that did not complete upper secondary education while high levels
of parental education are defined as having a father that completed upper secondary education or more. Controls for
linear school trends are also included. Estimates that do not control for linear school trends are quantitatively similar
and available upon request.
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Table 8: Falsification tests – placebo regressions

Natives’ Natives’
language score math score
(1) (2) (3) (4)

Treatment variable:

Actual treatment: Share of recent immigrants in grade -3.08*** -2.88*** -1.55 -1.49
(0.981) (0.977) (0.913) (0.906)

Placebo 1: Share of recent immigrants in next grade -0.361 0.120 0.038 0.179
(1.241) (0.112) (1.201) (1.192)

Placebo 2: Share of recent immigrants in previous grade 0.526 0.534 -0.472 -0.294
(1.189) (1.181) (1.092) (1.071)

Grade-level controls X X
Grade effects X X X X

School-by-year effects X X X X

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant at the 10% level.
Robust standard errors clustered at the school level are reported in parentheses. Each row reports the
coefficients from separate regressions of the effect of the corresponding treatment on natives’ average
test scores. Controls for mean characteristics at the grade level include: the share of students by level
of parental education, the share of female students in the grade, the share of disadvantaged students
according to the Dutch weighting system, the share of students that repeated a grade, the average class
size in the grade, teacher’s years of experience, the total number of students in the grade and its square.
Controls for linear school trends are also included. Estimates that do not control for linear school trends
are quantitatively very similar and available upon request.

55



Table 9: Treatment effects using variation in immigrant concentration in grade 4 within the same
school across years

Natives’ Natives’
language score math score
(1) (2) (3) (4)

Treatment 1: Share of immigrants -1.102 -1.200 -0.985 -0.957
(1.336) (1.273) (1.400) (1.376)

Treatment 2: Share of recent immigrants -3.78** -3.72** -1.75 -1.67
(1.301) (1.210) (1.415) (1.302)

Treatment 3: Share of other immigrants 0.145 0.168 0.142 0.128
(1.347) (1.267) (1.368) (1.333)

Grade-level controls X X
Year effects X X X X

School-by-grade effects X X X X

Number of grade-level observations 3,015 3,015 3,015 3,015
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant
at the 10% level. Robust standard errors clustered at the school level are reported in
parentheses. Each row reports the coefficients from separate regressions of the effect of
the corresponding treatment on natives’ average test scores. Controls for mean charac-
teristics at the grade level include: the share of students by level of parental education,
the share of female students in the grade, the share of disadvantaged students according
to the Dutch weighting system, the share of students that repeated a grade, the average
class size in the grade, teacher’s years of experience, the total number of students in the
grade and its square. Controls for school linear trends are also included. Estimates that
do not control for linear school trends are quantitatively very similar and available upon
request.
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Table 10: Linear treatment effect in full sample and restricted sample
Full sample Schools with a single class per grade

Natives’ Natives’ Natives’ Natives’
language score math score language score math score
(1) (2) (3) (4) (5) (6) (7) (8)

Share of recent
-3.08*** -2.88*** -1.55 -1.49 -3.60*** -3.34*** -1.48 -0.980

migrants in grade (0.981) (0.977) (0.913) (0.906) (1.28) (1.38) (1.27) (1.19)
Grade-level controls X X X X

Grade effects X X X X X X X X
School-by-year effects X X X X X X X X

Number of observations 12,053 12,053 12,053 12,053 8,188 8,188 8,188 8,188
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant at the 10% level. Robust standard
errors clustered at the school level are reported in parentheses. Controls for grade-level characteristics include: the
share of students by level of parental education, the share of female students in the grade, the share of disadvantaged
students according to the Dutch weighting system, the share of students that repeated a grade, the average class size
in the grade, teacher’s years of experience, the total number of students in the grade and its square. Controls for linear
school trends are also included. Estimates that do not control for linear school trends are quantitatively very similar
and available upon request.
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Table A1: Balancing tests for the share of recent immigrants in the grade
OLS School School-by-year School-by-year

F.E. F.E. F.E.+linear trend
Dependent variable: % of recent immigrants in grade

% of natives whose father has primary education
0.162*** -0.009 -0.002 -0.002
(0.014) (0.007) (0.008) (0.007)

% of natives whose father has lower secondary education
-0.011 0.003 -0.001 0.001

(0.0122) (0.005) (0.006) (0.006)

% of natives whose father has upper secondary education
-0.145*** -0.015* 0.001 -0.001

(0.013) (0.007) (0.007) (0.005)

% of natives whose father has university education
-0.113*** 0.017* -0.005 -0.001

(0.012) (0.008) (0.008) (0.006)

Fraction of female students
0.051** 0.014 -0.002 -0.003
(0.014) (0.009) (0.006) (0.005)

Fraction of natives from disadvantaged families
0.102*** 0.012 0.003 0.001
(0.013) (0.008) (0.005) (0.004)

Average class size
-0.071*** -0.012 -0.010 -0.002

(0.012) (0.010) (0.011) (0.008)

Total number of students in the grade
0.041*** -0.020** -0.011 -0.001
(0.011) (0.008) (0.016) (0.007)

Fraction of students that repeated a grade
0.131*** -0.014 -0.005 -0.002
(0.014) (0.009) (0.008) (0.007)

Teacher’s years of experience
0.098*** 0.011 0.003 0.001
(0.019) (0.012) (0.007) (0.006)

Whether the grade has a remedial teacher
0.668*** 0.820*** 0.030 0.051
(0.052) (0.170) (0.132) (0.124)

Whether the class is split for part of the instruction
0.070 0.067 0.058 0.062

(0.173) (0.162) (0.164) (0.160)

Whether the grade has a teaching assistant
1.12*** 1.01 1.01 1.10
(0.499) (0.659) (0.659) (0.643)

Number of grade-level observations 12,053 12,053 12,053 12,053
Notes. ***: significant at the 1% level, **: significant at the 5% level, *: significant at the 10% level. Each row reports
estimates from separate regressions of the share of immigrant students in the grade on the corresponding explanatory
variable. Robust standard errors clustered at the school level are in parentheses. Regressions include grade dummies. The
last row was estimated for 2004 only as the information was collected only in that year.
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