A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Friperson, Rafig; Oosterbeek, Hessel; van der Klaauw, Bas

Working Paper

The Hidden Divide: School Segregation of Teachers in the

Netherlands

Tinbergen Institute Discussion Paper, No. TI 2023-034/V

Provided in Cooperation with:

Tinbergen Institute, Amsterdam and Rotterdam

Suggested Citation: Friperson, Rafiq; Oosterbeek, Hessel; van der Klaauw, Bas (2023) : The Hidden
Divide: School Segregation of Teachers in the Netherlands, Tinbergen Institute Discussion Paper,
No. TI 2023-034/V, Tinbergen Institute, Amsterdam and Rotterdam

This Version is available at:
https://hdl.handle.net/10419/273845

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/273845
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

@
/ ﬁ tinbergen
‘. Institute

TI 2023-034/V
Tinbergen Institute Discussion Paper

The Hidden Divide: School
Segregation of Teachers in the
Netherlands

Rafig Friperson?
Hessel Oosterbeek?3
Bas van der Klaauw?!3

1 Vrije Universiteit Amsterdam
2 University of Amsterdam

3 Tinbergen Institute



Tinbergen Institute is the graduate school and research institute in economics of
Erasmus University Rotterdam, the University of Amsterdam and Vrije Universiteit
Amsterdam.

Contact: discussionpapers@tinbergen.nl

More TI discussion papers can be downloaded at https://www.tinbergen.nl

Tinbergen Institute has two locations:

Tinbergen Institute Amsterdam
Gustav Mahlerplein 117

1082 MS Amsterdam

The Netherlands

Tel.: +31(0)20 598 4580

Tinbergen Institute Rotterdam
Burg. Oudlaan 50

3062 PA Rotterdam

The Netherlands

Tel.: +31(0)10 408 8900


mailto:discussionpapers@tinbergen.nl
https://www.tinbergen.nl/

The Hidden Divide: School Segregation of
Teachers in the Netherlands

Rafiq Friperson Hessel Oosterbeek Bas van der Klaauw*

Abstract

We use Dutch register data to document the understudied phenomenon of teacher
segregation. We show that teachers in primary and secondary schools in the four
largest cities of the country — Amsterdam, Rotterdam, The Hague and Utrecht — are
segregated in terms of their migration and social backgrounds. While segregation
by social background is not much higher than what would be expected under ran-
dom teacher-school assignment, segregation by migration background is substan-
tial even after accounting for randomness. Relating schools” teacher composition to
their student composition, we find in most cases that schools with a high proportion
of teachers from a particular background tend to have a high proportion of students

from that same background.
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1 Introduction

While school segregation of students is well-documented (cf. Reardon and Owens, 2014;
Oosterbeek et al., 2021), this is not the case for school segregation of teachers. So far,
teacher segregation has been studied for teachers working in a specific sector of schools
(Fagernds and Pelkonen, 2017) or is based on self-reported shares of teachers from dif-
ferent groups (Frankenberg, 2008).! This paper presents more comprehensive results
based on register data that cover the entire population of teachers in primary and sec-
ondary schools in the Netherlands. We focus on segregation of teachers by their migra-
tion background and by their social background.

Different arguments point in opposite directions regarding the desirability of teacher
segregation on these dimensions. The growing literature showing that students benefit
from being taught by a teacher “like them” (Gershenson et al., 2021; Goldhaber et al.,
2019; Villegas and Irvine, 2010; Grissom et al., 2017; Egalite et al., 2015; Gershenson et al.,
2016; Prokic-Breuer and Vermeulen, 2020) suggests that school segregation of teachers
should mirror the existing school segregation of students. At the same time, if deseg-
regation of students is a policy goal then desegregation of teachers might be a way to
achieve that insofar as student segregation is affected by teacher segregation.

Our register data contain information from all primary and secondary school teach-
ers from the school years 2009 until 2019. This includes information of the school where
someone is teaching as well as of their migration and social backgrounds.® The register
data also contain school level information of the migration background of students and
of the education level of their parents.

We focus on school segregation in the four largest cities of the Netherlands: Amster-
dam, Rotterdam, The Hague and Utrecht. The main reasons for this are that the student

populations in these cities are (much) more diverse than elsewhere and that the shares

!Fagernis and Pelkonen (2017) report segregation by gender and caste of public sector teachers in
India. This gives an incomplete picture in the presence of a selective private school sector. Frankenberg
(2008) presents results from a survey among 1,000 public school teachers in the US who report their own

race as well as the share of peers who are white.
2Desegregation is considered desirable because it can reduce the achievement gap between students

from different backgrounds (Billings et al., 2013), and may even have effects on integration more broadly
(Rao, 2019).
3Because information about income and attained education level is only available from the late 1990s

onwards, we measure the social background of teachers by the education level of their siblings (if any).
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of teachers (and students) with a migration background are substantial compared to
those in other parts of the country. We analyze data separately for primary schools and
secondary schools.

To measure segregation we compute the dissimilarity index, which is a measure of
evenness, as well as the interaction index, which is a measure of exposure. We also
calculate what the segregation indices would have been in case teachers are randomly
assigned to schools. This takes into account that some degree of segregation might be
due to sampling variation (cf. Allen et al., 2015).

Our results show that in each of the four cities teachers are segregated in terms
of their migration and social backgrounds. This is true in both primary schools and
secondary schools. Segregation by migration background remains substantial even af-
ter correcting for sampling variation. Teacher segregation by social background is not
much larger than what could be due to sampling variation. In a final step, we calculate
Pearson correlation coefficients of schools” proportions of teachers and students with a
particular background. In most cases, these correlations are quite substantial. For exam-
ple, the correlation between secondary schools’ proportion of students with a migration
background and their proportion of teachers with a migration background is in none of
the four cities smaller than 0.77. The noteworthy exception occurs in Rotterdam where
the correlation of schools” shares of teachers and students from low-educated families
is much lower than in the other cities.

The rest of this paper is organized as follows. The next section provides a brief de-
scription of the setting of our study; primary and secondary schools in the Netherlands.
Section 3 introduces the segregation measures that we use. Section 4 describes the data
sources and presents summary statistics. Section 5 presents the results and Section 6

concludes.

2 Context

Almost all schools in the Netherlands are publicly funded and run by autonomous
school boards. School boards have freedom in the way they organize the teaching in
schools. The Dutch Education Inspectorate monitors and reviews the quality of schools.
The Ministry of Education is responsible for the quality of schools and sets standards

for examinations and teaching staff (degrees). The Ministry funds school boards on a
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per student basis.

We study teacher segregation in primary and secondary education. Primary educa-
tion consists of eight years (two years in kindergarten and six regular grade levels). In
sixth grade students take a nationwide test and are assigned by their primary school
teachers to one of four ability tracks in secondary education: vocational-elementary,
vocational-theory, college and university. The two vocational tracks last four years and
give access to subsequent vocational programs. The college track takes five years and
gives access to professional colleges (applied universities). The university track takes
six years and gives access to university education. Some secondary schools only offer
one track, others offer two or three tracks.

The Dutch system is characterized by free choice for teachers, schools and students.
Teachers can work at the school they want provided that the school wants to hire them
and they possess the required teaching credentials. Schools are free to decide which
teachers to hire and to set the salary level within collective labor agreement standards.
Students can also freely choose which school to attend, where in secondary education
this is restricted by the assigned ability track, and possibly by schools” capacity con-

straints.

3 Measuring Segregation

We indicate to what extent there is teacher (and student) segregation by computing two
widely used segregation measures: the dissimilarity index (D) which captures even-
ness, and the interaction index (I) which captures exposure (Frankel and Volij, 2011;
Allen et al., 2015).

3.1 Evenness

Evenness measures the spatial distributions of different groups across schools. Segrega-
tion on this dimension is smallest when the proportion of each group in each school is
the same as the proportion of each group in the total city population. The most widely

used evenness measure is the dissimilarity index (D) (Massey and Denton, 1988):
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where 7 is the number of schools in a city, 4; is the number of teachers (or students) from
group a in school i and A is the total number of teachers from that group in the city, b;
is the number of teachers from group b in school i and B is the total number of teachers
from that group in the city.

The value of D is often interpreted as the fraction of teachers that needs to switch
schools to create an equal distribution across all schools. This is, however, only an
accurate interpretation if the two groups are equally sized. Assume that there are only
two schools (1 and 2), thata; = 7,a, = 3,s0 A = 10, by = 48, b, = 52, so B = 100.
This results in D = 0.22 (= 5 x (|0.7 — 0.48| + 0.3 — 0.52])). The numbers of teachers
that have to be reassigned so that both schools have five teachers from group A and 50
teachers from group B is only four; two teachers from group A (20%) have to switch
from school 1 to school 2, while two teachers from group B (2%) have to switch from
school 2 to school 1.*

Allen et al. (2015) have drawn attention to the fact that even if teachers would be
randomly assigned to schools, it is unlikely that all schools have exactly the same pro-
portions of teachers from each group. This is comparable to sampling variation and is
more relevant if the overall share of minority teachers is small and if the average num-
ber of teachers per school is not so large. Not taking this sampling variation into account
leads to an overestimation of segregation. We correct for it by calculating segregation in-
dices for a counterfactual situation where all teachers are randomly assigned to schools.
We do this 100 times and then take the average of the 100 simulations as a measure of
the segregation index that is caused by sampling variation (D,,y;s.). We then determine
the adjusted segregation index D,;; as the difference between the observed raw index

and the part that can be attributed to sampling variation: D,4; = Dops — Dyoise-

3.2 Exposure

Exposure represents the degree of potential interaction between different groups at the
school level. It captures a weighted average of the shares of the teachers that work in

the same school and are from another group (Massey and Denton, 1988).

4D ranges from 0 (no segregation) to 1 (complete segregation). A value of D between 0 and 0.3 is
considered as low segregation, a value between 0.3 and 0.6 as medium segregation, and a value above 0.6

as high segregation (Massey and Tannen, 2015).



Massey and Denton (1988) note that evenness and exposure measures are often cor-
related but are conceptually different. This is because exposure measures depend on the
relative sizes of the groups being compared, whereas evenness measures are indepen-
dent of relative group sizes. Migrant teachers can be evenly distributed across schools,
but they may at the same time experience little exposure to non-migrant teachers, if the
share of migrant teachers in the city teacher population is large. On the other hand,
if migrant teachers are a relatively small proportion, they are likely to experience high
levels of exposure to non-migrant teachers no matter what the pattern of evenness is.

We measure exposure with the interaction index (I), this index measures the degree

of potential contact between groups at schools:

IZi(%) <ail—tbi) @)

i=1

The value of I indicates the probability that a teacher from group A works at the same
school as a teacher from group B. In the previous example with two schools, the value of
I would equal 0.895 (~ 170 T2 g 4 10 52) The minimum value, keeping school sizes fixed
would be 0.818 (=~ %8 gg + 100 gg) while the maximum value is 0.909 (~ 150 55 + 10 55)
These numbers reflect the average share of teachers from the majority group (B) that
teachers from the minority group (A) meet in their school. Note that these numbers
should be divided by 10 when we are interested in the average share of teachers from
the minority group (A) that teachers from the majority group (B) meet in their school.

This illustrates the dependence of I on the relative sizes of the groups.

4 Data and Summary Statistics

4.1 Data sources

We use administrative data from two sources: register data on teachers from the Educa-
tion Executive Agency (DUO) of the Dutch Ministry of Education and register data on
students and schools from Statistics Netherlands (CBS).

The teacher register data from DUO have information on all teachers who taught at

primary or secondary public schools in any of the school years 2006/7 until 2019/20.

5Schools are legally required to yearly report educational personnel to DUO. In the years 2009 to
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For each teacher, the data contain the school address®, type of job (temporary /temporary
replacement or permanent) and job size (in full time equivalents). We enriched the DUO
data in the microdata environment of Statistics Netherlands with information about
teachers’ migration background and the education level of their siblings.

The student register data from Statistics Netherlands have information on students
who were enrolled in primary and secondary schools in the school years 2009/10 until
2019/20. For each student the data contain the school-location address, grade level
and ability track. We enriched the student data with information about the students’
migration background and education of their parents. Students and teachers with an
unknown school(-location) are excluded from the analysis.

A student or teacher is labeled as having a migration background if at least one
(grand)parent was born abroad. A migrant is labeled as ‘non-western’ if at least one
(grand)parent originates from a country in Africa, South America or Asia (excluding
Indonesia and Japan) or from Turkey. All other migrants are labeled as ‘western’.”
For the levels of education (lower, medium, high) we follow the definition of Statis-
tics Netherlands.® We label that a student is from a low-educated family if its parents
are low-educated. We label that a teacher is from a low-educated family if that teacher
has a low-educated sibling.

We aggregate the data at the school level and at the school-location level to compute

segregation indices over time separately for the four largest cities of the Netherlands.

2020 only a small percentage of educational personnel data was not collected by DUO (on average < 1%

primary schools and < 2% secondary school teachers).
6Teacher data is collected at the school level (BRIN4), while student data is collected at the school-

location level (BRING). In the school year 2019 /20 primary schools in the four largest Dutch cities had on

average 1.1 locations, and secondary schools in these cities had on average 2.2 locations, see Table 1.
’This is the definition of non-western from Statistics Netherlands. In the Spring of 2021 Statistics

Netherlands stopped reporting migrants in terms of western and non-western origin. Statistics Nether-
lands did this because the Dutch Scientific Council for Government Policy (WRR) published an advice in

which it argues that the distinction has no scientific foundation and has a colonial connotation.
8Lower education includes programs up to the lower secondary (vocational) level. Higher education

refers to associate degree programs and above. Medium education refers to all other programs.

7



4.2 Summary Statistics

Table 1 shows the numbers of teachers (in full time equivalents), students, schools and
locations by level of education (primary and secondary) for the school year 2019/20.
This is reported for each of the four largest cities as well as for the rest of the country.
The primary school teachers in the four largest cities represent approximately 15% of
the total primary school teacher workforce in the Netherlands. For secondary school
teachers this figure is 14%. The student-teacher ratio in primary schools is between
17.3 and 18.2 in the four largest cities and 19.1 in the rest of the country. In secondary
schools the student-teacher ratio is lowest in Amsterdam (14.4) and Rotterdam (15.2)
and is around 16.5 in The Hague, Utrecht and the rest of the country.

Primary schools in the four largest cities have on average more than 300 students,
while average primary school size in the rest of the country is 230. For secondary schools
the picture is reversed. In the largest cities average secondary school size is between
1140 (Utrecht) and 1500 (The Hague), while it is 1600 for secondary schools in the rest

of the country.

Table 1: Numbers of teachers, students and schools by level and city; school year 2019-
2020

A: Primary Schools Teachers Students Schools Locations
Amsterdam 3495 61919 197 210
Rotterdam 2969 52067 159 170
The Hague 2705 46823 132 135
Utrecht 1659 30184 91 98
Rest of the country 63248 1205581 5221 5683
B: Secondary Schools Teachers Students Schools Locations
Amsterdam 2950 42575 34 76
Rotterdam 2355 35716 29 71
The Hague 1764 28535 19 47
Utrecht 958 15921 14 21
Rest of the country 50620 827506 516 1235

Note: Teachers are measured in full-time equivalents.



Table 2 shows the means and standard deviations of schools’ shares of teachers and
students with a non-western migration background (panel A) and of teachers and stu-
dents from low-education families (panel B) by level of education (primary and sec-
ondary) and city for school year 2019/20. In primary schools in the four largest cities,
the mean share of teachers with a non-western migration background ranges from 0.07
in Utrecht to 0.18 in Amsterdam. In the rest of the country the share is only 0.02. The
shares for teachers are much lower than for students. In primary schools in the largest
cities, the mean share of students with a non-western migration background ranges
from 0.37 in Utrecht to 0.58 in Rotterdam, while it is on average 0.18 in schools in the
rest of the country. The shares of non-western teachers in secondary schools are some-
what higher than in primary schools, while for students these shares are somewhat
lower than in primary schools.

The share of teachers from low-educated families is around 0.10 and this does not
vary much between different locations and between primary and secondary schools.
The share of students from low-educated families is on average between 0.20 and 0.25
in primary and secondary schools Amsterdam, Rotterdam and The Hague. These shares
are somewhat lower in Utrecht and in the rest of the country.

Panel C of Table 2 reports the correlations between a school’s share of teachers (stu-
dents) with a non-western migration background and its share of teachers (students)
coming from a low-education family by level of education and city. This shows that for
students the two shares are very highly correlated, with correlation coefficients around
0.9. For teachers the correlations between the two shares are weaker, with correlation
coefficients varying between 0.29 for secondary-school teachers in Rotterdam and 0.62
for secondary-school teachers in Utrecht.

Figure Bl in the Appendix shows the development of the average shares of non-
western teachers and students and teachers and students from low-educated families
for the period 2009-2019. These developments are shown separately for the four largest
cities (G4) and the rest of the country (non G4). The key takeaway from these figures is
that the shares are fairly constant over time with the exception of the share of students

from low-income families which has been declining over time, especially in the G4.



Table 2: Means and standard deviations of schools” share of teachers and students with
non-western migration background and from low-educated family for primary and sec-
ondary schools by city; 2019-2020

Primary schools Secondary schools
Teachers Students Teachers Students
A: Non-western Mean SD Mean SD Mean SD Mean  SD
Amsterdam 0.183 0.230 0.557 0.270 0.225 0.136 0522 0.271
Rotterdam 0.144 0.170 0.580 0.242 0.202 0.163 0464 0.272
The Hague 0.136 0.192 0497 0.282 0.144 0.098 0424 0.243
Utrecht 0.073 0.133 0.371 0.255 0.117 0.093 0373 0.246

Rest of the country  0.022 0.066 0.184 0.171 0.050 0.046 0.162 0.133
B: Low-educated Mean SD Mean SD Mean SD Mean SD

Amsterdam 0.101 0.089 0204 0.176 0.117 0.050 0.246 0.246
Rotterdam 0.110 0.088 0.232 0.121 0.136 0.071 0.244 0.244
The Hague 0.104 0.086 0.223 0.129 0.100 0.040 0.232 0.232
Utrecht 0.095 0.065 0.138 0.188 0.080 0.058 0.184 0.184

Rest of the country  0.101  0.090 0.124 0.060 0.094 0.044 0.148 0.079
C: Corr(Nw;Le)

Amsterdam 0.457 0.906 0.449 0.920
Rotterdam 0.480 0.878 0.296 0.949
The Hague 0.318 0.878 0.449 0.930
Utrecht 0.433 0.909 0.620 0.920

Note: Teachers are measured in full-time equivalents. Panel C reports correlations between
a school’s share of teachers (students) with non-western migration background and its share

of teachers (students) from a low-educated family by city and level fo education.

5 Results

We present results in three subsections. Subsection 5.1 presents results for the dissim-
ilarity index D for evenness, Subsection 5.2 presents results for the interaction index I

for exposure, and Subsection 5.3 presents results for the correlations between schools’
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compositions of teachers and students.

5.1 Evenness

Table 3 reports dissimilarity indices by city and year (2009 and 2019) for teachers (panel
A) and students (panel B). Each panel reports dissimilarity indices for non-western mi-
gration background and low-educated family background for primary schools and for
secondary schools. For each index we report its observed (raw) value and the systematic
value which adjusts the observed value by subtracting the noise component.

The first row of Table 3 shows that D for segregation of primary school teachers by
non-western migration background is around 0.5 in the four largest cities of the Nether-
lands. It is somewhat lower in Rotterdam than in the other cities. The values in this
row are fairly similar for 2009 and 2019. Only in Utrecht there appears to be an increase
in teacher segregation. The second row reports the values that are adjusted for sam-
pling variation. This reduces the raw indices by 0.2 to 0.3. Systematic segregation of
primary school teachers is highest in Amsterdam and The Hague. The adjusted values
also make clear that the increase in the index in Utrecht cannot be attributed to a change
of the noise component.”1°

Segregation by migration background is lower for secondary school teachers than
for primary school teachers. This is true for both the raw and the adjusted values of
D. The only exception is segregation in 2019 in Rotterdam. In Rotterdam the index for
secondary school teachers increased considerably between 2009 and 2019 resulting in a
value of the adjusted index that exceeds that for primary school teachers in Rotterdam
in 2019.

Segregation of teachers by the education level of their siblings appears to be quite
low. The raw values of D are already in the range that is considered low (less than 0.3)
and the adjusted values are (with one exception) close to zero.

Panel B of Table 3 reports values for D for the segregation of students. The raw and

adjusted values are not very different reflecting that the numbers of students per school

Figure C1 in the appendix shows the year-to-year development of the different dissimilarity indices

for segregation of teachers, and Figure D1 for segregation of students.
19For public school teachers in India, Fagernis and Pelkonen (2017) report segregation levels of 0.612

by gender and 0.663 by caste. Because the average number of teachers per school is only 2.87, these high

values are mostly attributable to noise.
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are not very small such that the impact of sampling variation is minor. The values of D
are (almost) all in the 0.3 to 0.6 range thereby pointing to moderate student segregation.
This is true in all four cities, for both years, for both levels of education and for both

background characteristics (migration and parents” education).
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5.2 Exposure

Table 4 reports interaction indices by city and year (2009 and 2019) for teachers (panel A)
and students (panel B). Each panel reports interaction indices for non-western migration
background and low-educated family background for primary schools as well as for
secondary schools. For each index we report its observed (raw) value and the expected
value if teachers/students are randomly assigned to schools. These expected values are
based on the average of 100 simulations.

Teachers with a non-western migration background in primary schools in Amster-
dam were in 2009 on average in schools where 46% of their colleagues did not have
a migration background. If primary school teachers in Amsterdam would have been
randomly assigned to schools, this percentage would have been 64%. The ratio of these
two percentages equals 0.72, indicating that segregation causes non-western teachers in
Amsterdam on average to be exposed to 28% fewer non-migrant teachers than would
have been the case without systematic sorting. In 2019 this percentage equals 31% for
primary school teachers in Amsterdam. These percentages are a bit lower for primary
school teachers in the other cities, with a low 17% in 2009 in Rotterdam. The percent-
ages are substantially lower for secondary school teachers, where all but one are below
10% (Rotterdam 2019 is the exception).

For interaction of teachers from families with different education background (mea-
sured as having at least one low-educated sibling), the exposure in primary schools is
between 10% and 20% lower than would be the case under random assignment of teach-
ers to schools. These percentages are highest in The Hague and lowest in Utrecht. Here
again, the picture is remarkably different for secondary school teachers where the ob-
served indices are very close to the indices that would occur under random assignment.

Panel B reports interaction indices for students. The observed (raw) indices for stu-
dents are substantially below the indices that would occur under random assignment.
The differences are largest for the indices for migration background in primary schools
and smallest for the indices for education background in secondary schools.!! All in
all, we conclude that the picture that emerges from the interaction indices is not very

different from that based on the dissimilarity indices.

Figure C2 in the appendix shows the year-to-year development of the different interaction indices

for segregation of teachers, and Figure D2 for segregation of students.
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5.3 Correlation between teacher and student composition

In the previous subsections we have established that both teachers and students in each
of the four largest cities in the Netherlands are segregated across schools. This is true
for segregation by migration background as well as for segregation by education back-
ground. Teachers segregation by education background is, however, not much larger
than what could be expected under random assignment of teachers to schools. In this
subsection we examine to which extent the composition of teachers in schools in cor-
related with the composition of students in schools. To this end, we compute Pearson
correlation coefficients of the share of teachers from a certain group in a school and the
share of students from that group in the same school.'?

Results are reported in Table 5. The shares of teachers and students with a migra-
tion background in a school are clearly very highly correlated. In primary schools the
correlation coefficients are between 0.53 in Rotterdam and 0.66 in Amsterdam, and in
secondary schools they are all close to 0.8.

For the correlations of the shares of teachers and students from low-educated fami-
lies, the picture is more diverse. In Amsterdam, The Hague and Utrecht, these these cor-
relations are of moderate size (around 0.3) for primary schools and are quite substantial
(0.48 to 0.67) for secondary schools. The correlations for schools in Rotterdam contrast
with this, being equal to 0.16 for primary schools and 0.15 for secondary schools. This
concurs with the results in Tables 3 and 4 where Rotterdam is the only city where the
observed values of D and I for teacher segregation by education background are al-
most indistinguishable from the values under random assignment. It is also consistent
with the lower correlation between migrant and education background of teachers in

secondary schools in Rotterdam than elsewhere (cf. panel C of Table 2).

1270 be precise, the expression of the correlation coefficient is: 7, = ﬁ Y (t";) (%), where n

is the number of schools, t; is the observed share of migrant teachers in school i, f is the average of the
observed shares of migrant teachers in schools in the city, p; is the observed share of migrant pupils in
school i, p is the average of the observed shares of migrant pupils in schools in the city, and s; and s, are

the sample standard deviations of the observed shares of migrant teachers and pupils, respectively.
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Table 5: Correlations between teacher and student school population 2009-2020

Primary schools Amsterdam Rotterdam The Hague Utrecht
% Migrant NW 0.6596 0.5276 0.5840 0.6227
% Low-educated 0.3398 0.1610 0.2444 0.3117
Secondary schools Amsterdam Rotterdam The Hague Utrecht
% Migrant NW 0.7963 0.8012 0.7773 0.7941
% Low-educated 0.5135 0.1456 0.4754 0.6722

Note: Correlations conditional on the city and school year, all significant at the 0.01 level.

A possible reason for the high correlations between schools’ shares of teachers and
students with a migration background, is that teachers and students from the same
groups live in the same neighborhoods and study and work in the schools closest to
where they live. Table Al in the appendix shows that this is not the case. The table
reports mean home-school distances in primary and secondary education by city sep-
arately for teachers and students. While primary school students live on average one
kilometer away from the school they attend, this is four to eight kilometers for their
teachers. The mean distances in secondary education are three to four kilometers for
students and eight to 16 kilometers for teachers. The differences in distances between
teachers and students indicate that students and teachers in the same school do not live
in the same neighborhoods.!?

A reason for the high correlations between teacher and students background in sec-
ondary schools is related to ability tracking. The vocational tracks attract larger shares
of students with a migrant background and from low educated families than the college
and university tracks. At the same time the educational requirements to be certified as a
teacher in the vocational tracks differs from those to teach in the college and university
tracks. It may therefore be that the correlations between teacher and student charac-

teristics in secondary schools can be attributed to between track differences. Table A4

13Table A1 also reports mean distances for teachers to the nearest schools. These distances are around
0.3 km for primary school teachers and around 1 km for secondary school teachers. Table A2 reports
dissimilarity indices for the counterfactual that all teachers are employed by the school nearest to their
home address, and Table A3 reports what correlations between schools’ teacher and student shares would

be in that case.
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shows that dissimilarity indices for students remain substantial even within tracks.!*
Table A5 shows correlations between teacher and students shares at the school x track
level. These correlations remain substantial for migration background but are lower
than the overall correlations in the third row of Table 5. For education background, the
correlations vary substantially with a low —0.19 for the vocational-elementary track in
Rotterdam and a high 0.71 for the same track in Utrecht.

6 Conclusion

Using register data from teachers in the four largest cities in the Netherlands, we have
documented that teachers are segregated across schools by their migration background
and their social background as measured by the education level of their siblings. Segre-
gation by migration background is sizable even after adjusting for segregation that can
be attributed to chance. Segregation by education background appears to be not much
larger than what could be expected under random assignment of teachers to schools.
When we compute correlations between schools’ shares of teachers and students
from the same group, it turns out that these correlations are quite substantial in most
cases. As we mentioned in the Introduction, it is unclear whether these high correlations
are desirable or not. High correlations between teacher and student background are de-
sirable to the extent that students benefit from being taught by “teachers like them”.
The high correlations may, however, at the same time frustrate policies aimed at deseg-
regation of students. As documented by Oosterbeek et al. (2021), school segregation of
students (in Amsterdam) is for a large part due to students from different backgrounds
preferring different schools. Schools with a more diverse teacher workforce may be in a

better position to attract a diverse student body.
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A Additional tables

Table A1l: Mean travel distance in km to school-location by city and year

Amsterdam Rotterdam  The Hague Utrecht

A: Teachers 2009 2019 2009 2019 2009 2019 2009 2019
Primary schools - observed 53 49 6 53 48 41 76 64
Primary schools - nearest 03 03 03 03 03 03 03 03
Share observed nearest 42% 3.7% 41% 41% 39% 37% 42% 3.6%

Secondary schools - observed 12.5 11.6 10 10 8 82 158 123
Secondary schools - nearest 1.1 1.0 11 12 10 10 09 1.0

Share observed nearest 49% 5.0% 5.6% 43% 5.6% 4.3% 3.7% 4.5%
B: Students

Primary schools 1.2 1.3 1.0 1.2 1.1 1.2 1.0 1.0
Secondary schools 36 34 33 3 32 31 4 3.8

Note: For teachers we only considered the distance to schools (BRIN4) with one location
(BRING), because the teacher data is collected at the school level (BRIN4). The mean teacher
distance is weighted by the job size (FTE). The counterfactual analysis assumes that each

teacher is employed in the school nearest to their home address.
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Table A2: Counterfactual Dissimilarity indices teachers

Amsterdam Rotterdam The Hague  Utrecht

Primary schools 2009 2019 2009 2019 2009 2019 2009 2019

Nearest* non-western 046 047 050 046 054 057 041 041
Nearest low-educated 025 027 027 034 027 035 024 0.36
Zipcode™ non-western 0.46 044 039 037 049 053 039 0.36
Zipcode low-educated 0.19 026 0.16 025 023 025 020 025

Secondary schools 2009 2019 2009 2019 2009 2019 2009 2019

Nearest non-western 036 038 040 040 0.27 028 0.28 0.31
Nearest low-educated 024 022 0.10 024 0.09 0.11 0.17 0.21
Zipcode non-western 041 043 034 037 043 042 043 0.38
Zipcode low-educated 023 028 0.17 025 0.16 029 0.15 022

*A counterfactual analysis where each teacher works at the nearest school. **A counter-
factual analysis where there is only 1 school in each zipcode that all teachers attend, this

captures residential segregation of teachers.
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Table A3: Counterfactual correlations between teacher and student school population

2009-2020

Primary schools - nearest* Amsterdam  Rotterdam  The Hague  Utrecht
% migrant NW 0.55 0.43 0.73 0.48
% low educated 0.28 0.19 0.41 0.33
Secondary schools - nearest =~ Amsterdam  Rotterdam  The Hague  Utrecht
% migrant NW 0.42 0.21 0.56 0.19
% low educated 0.34 0.13 0.26 0.01

*A counterfactual analysis where each teacher works at the nearest school.
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Table A4: Dissimilarity indices students by track

Amsterdam Rotterdam The Hague  Utrecht
Vocational elementary 2010 2019 2010 2019 2010 2019 2010 2019

Migrant NW 057 059 069 062 058 055 0.66 0.56
Low-educated 045 034 057 040 0.15 0.08 0.72 055
Vocational theoretical 2010 2019 2010 2019 2010 2019 2010 2019
Migrant NW 056 047 059 054 045 047 035 046
Low-educated 041 039 051 044 028 024 036 0.38
College 2010 2019 2010 2019 2010 2019 2010 2019
Migrant NW 040 045 057 047 039 042 031 029
Low-educated 036 039 057 038 035 031 019 0.22
University 2010 2019 2010 2019 2010 2019 2010 2019
Migrant NW 028 031 040 037 026 037 020 0.17
Low-educated 024 032 038 035 035 031 0.06 0.05

*School advice is collected in t-1 so observation period starts in 2010. Students with other

tracks than the above or no track information aren’t considered in this analyses.
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Table A5: Correlations between teacher and student school population 2010-2020 by

track

Vocational elementary Amsterdam Rotterdam The Hague Utrecht
% migrant NW 0.71 0.82 0.84 0.78
% low educated 0.31 -0.19 0.21 0.71
Vocational theoretical Amsterdam Rotterdam The Hague Utrecht
% migrant NW 0.67 0.55 0.76 0.43
% low educated 0.49 0.09 0.02 0.38
College Amsterdam Rotterdam The Hague Utrecht
% migrant NW 0.72 0.62 0.57 0.35
% low educated 0.51 -0.14 0.23 0.17
University Amsterdam Rotterdam The Hague Utrecht
% migrant NW 0.71 0.47 0.41 0.49
% low educated 0.59 -0.01 0.23 0.29

*School advice is collected in t-1 so observation period starts in 2010. Students with other

tracks than the above or no track information are not considered in this analyses.
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B Trends teacher and student population
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Figure B1: Trends in teacher and student population
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C Teacher segregation indices
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Figure C1: Adjusted Dissimilarity Index for teachers

27

2018

2018



80%

70%

60% s

50%

40%

30%

20%

10%

0%

2009

80%

70%

60%

50%

40%

30%

20%

10%

0%

2009

2010 2011 2012 2013 2014 2015 2016 2017

—&—The Hague —@—Amsterdam @— Rotterdam ®— Utrecht

(a) non-western primary school

2010 2011 2012 2013 2014 2015 2016 2017

—&—The Hague —@-—Amsterdam —®-—Rotterdam @ Utrecht

(c) low-educated primary school

2018

2018

2019

2019

80%

70%

60%

50%

40%

30%

20%

10%

0%
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—&—The Hague —@—Amsterdam —®—Rotterdam ®— Utrecht

(b) non-western secondary school

80%

70%

60%

50%

40%

30%
20%
10%

0%
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—&—The Hague —@—Amsterdam —®—Rotterdam ®— Utrecht

(d) low-educated secondary school

Figure C2: Interaction Index for teachers
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D Student segregation indices
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Figure D1: Adjusted Dissimilarity Index for students
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Figure D2: Interaction Index for students
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