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This paper studies the educational consequences of language proficiency by investigating
the relationship between dialect-speaking and academic performance of 5-6 year old children
in the Netherlands. We find that dialect-speaking has a modestly negative effect on boys’
language test scores. In addition, we study whether there are spillover effects of peers’
dialect-speaking on test scores. We find no evidence for spillover effect of peers’ dialect-
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1 Introduction

The economic consequences of language proficiency have received increasing attention in
recent years. Language skills are viewed as part of human capital and play an important
role in labor market performance, schooling, health care, consumption and investment
(see an overview in Chiswick and Miller (2014)). The existing literature predominantly
studies the topic in the context of immigration. These studies focus on how the proficiency
in local languages contributes to adult immigrants’ labor market performance and social
integration in host countries (Chiswick and Miller, 1995; Dustmann and van Soest, 2001;
Dustmann and Fabbri, 2003; Bleakley and Chin, 2004, 2010; Yao and van Ours, 2015).
Other papers investigate the educational performance of immigrant children (Dustmann
et al., 2010; Geay et al., 2013).

This paper contributes to the literature on the educational consequences of language
skills but instead of studying immigrant students, it investigates the effects of speak-
ing dialects at home on standardized test scores. We refer dialects as variations of the
standard language across regions and regional languages in a country. Since immigrants
speak different languages from natives, they are the obvious choice of group for studying
the effects of language. However, these immigrant students do not only differ from native
students in terms of the spoken language but they also have different socio-economic and
cultural backgrounds. As a result, the estimated effects in previous papers are likely to
reflect the combined influences of linguistic as well as cultural differences. In contrast,
dialect-speaking students share a relatively homogeneous background to those who speak
the standard language of the country. In this sense, our estimates are likely to capture
purer language effects.

To our knowledge, our paper is the first to study the effects of speaking dialects on
academic performance. Aside from the advantage of investigating the impacts of language
proficiency exploiting dialect-speaking behavior, studying the economic consequences of
dialect is important on its own. Dialects are an integral part of daily communication
and widespread in many countries. Nonetheless, the existing economic literature on
dialect is scarce. Grogger (2011, 2014) reports that non-standard speech patterns like
African American and Southern American dialects are associated with lower wages in
the US labor market. Similarly, Gao and Smyth (2011) find a significant wage premium

associated with fluency in standard Mandarin for dialect-speaking migrating workers in



China. These papers present evidence on labor market performance; a natural extension
to the literature is to study how dialect-speaking affects students’ academic performance.

Besides labor market performance at adulthood, the return to language skills can be
traced back to the accumulation of human capital at early stages of life. A few recent
studies investigate how skills in local languages are related to academic performance of
immigrant students although the evidence is still limited. Using the UK National Pupil
Database and the Millennium Cohort Study, Dustmann et al. (2010) find that immigrant
students in the UK lag behind native students at the beginning of primary school. This
gap is smaller for students whose mother tongue is English. Moreover, the gap diminishes
throughout primary and secondary schooling process and this is particularly prominent
again among immigrants whose mother tongue is English. Their data, however, do not
have information on parental education and therefore they cannot rule out the possibility
that those who already speak English fluently come from highly educated families. Geay
et al. (2013), on the other hand, study whether non-English speaking students affect
native students’ academic performance. They also use the National Pupil Database
and present findings that non-English speaking immigrants often sort themselves into
schools with more academically disadvantaged native students. Once they control for self-
selection into schools, they report that there is no negative spillover effect from immigrants
to native students.

As a case study, we choose the Netherlands to investigate the effects of dialect-speaking
on education. There are three main reasons for our choice of country. Firstly, there exist
multiple regional dialects in the Netherlands with varying degrees of linguistic distances
to Standard Dutch. This variation allows us to study effectively the impact of language.
Secondly, compared with other countries, native residents in the Netherlands are relatively
more homogeneous in terms of ethnicity, culture, and even economic wealth. As a result,
we are more likely to be able to pick out the effect of language without the influences
of other socio-economic and demographic characteristics. Thirdly, despite the existence
of various dialects in the Netherlands, Standard Dutch is predominantly used in school
teaching, even in regions where the position of the local dialect is strong (see Cheshire
et al. (1989) for an overview). In such a learning environment, dialect-speaking may pose
negative effects on academic performance, especially on children’s linguistic development.
Furthermore, it may be more costly for these dialect-speaking children to interact with

Standard Dutch speakers and teachers.



Our data from the PRIMA survey for Dutch primary schools provide us with a unique
set of information collected from 5 to 6 year-old primary school children, their parents, as
well as the school directors. In particular, the data include crucial information identifying
those students who speak dialects at home. In addition, we also observe their test scores
and the classroom and school level characteristics.

In order to identify the effects of dialect-speaking on test scores, we estimate a linear
function with individual and classroom variables. In addition, we control for school fixed
effects to take account of potentially endogenous selection of students into schools. We
separately estimate the dialect effects on language and math test scores. This is because
linguistic disadvantages faced by dialect-speaking students may affect language scores
more and we may, as a result, find heterogeneous effects across subjects. Indeed, we only
find a negative impact of dialect-speaking on language test scores. In addition, dialect-
speaking boys suffer more from learning in a language that is different from their daily
language at home. Our point estimates may be affected by omitted variables such as
the ability of some dialect-speaking students to adopt Standard Dutch faster. Such an
ability is likely to affect not only the rate of learning Standard Dutch, but also his/her
academic performance. Therefore, we conduct a sensitivity analysis by including math
test scores in our regression as a measure of individual ability. Our results are robust to
this alternative specification.

The fact that dialect-speaking students, who suffer academically, share the learning
environment with those who speak Standard Dutch raises a further question: would class-
mates’ speaking patterns affect academic performance? Although spillover effects in the
classroom have gained much attention among social scientists in the last decade, we are
the first to explicitly focus on speaking patterns. Spillover effects in the dialect-speaking
setting can occur through several channels. First, there could be a negative spillover
from dialect speakers to other students. Students may learn non-standard pronunciation
and/or grammar from dialect speakers. The negative effects may be more evident in
language skills than in other subjects if this were the case. Second, although the use of
Standard Dutch is encouraged by teachers and used by the majority of students in Dutch
primary schools, informal verbal interaction in dialects can occur between dialect speak-
ers, thus segregating students into a dialect-speaking group and a Dutch-speaking group.
Insufficient in-class interaction may harm the academic performance of all students across

all subjects. Therefore, these channels suggest negative consequences of studying with



dialect-speaking peers for all students. However, having more dialect-speaking peers in
the same class may be beneficial for dialect speakers. That is, with more peers speaking
the same dialect, dialect speakers can have interactions with peer and conduct discus-
sions at a lower cost. To sum up, we conjecture that more dialect-speaking classmates
will impede learning for Dutch speakers, but the effects will be ambiguous for dialect
speakers. Therefore, spillover effects must be investigated separately for each group.

It is well known that the identification of spillover effects suffers from a number of
econometric difficulties. There may be parental selection as to where their children at-
tend schools, so that peers” mother tongue is endogenously determined by school choice.
Studies using non-experimental data attempt to mitigate the bias from self-selection
by exploiting exogenous variation in the composition of peers across classes or schools
(Hanushek et al., 2003; Ammermueller and Pischke, 2009; Lavy et al., 2012). The study
on spillover effects in European primary schools by Ammermueller and Pischke (2009)
is close to our paper in terms of identification strategy. They control school fixed ef-
fects and exploit exogenous variation in class composition in the same grade. In order
to test whether classrooms are formed randomly with respect to a particular student
characteristic, they perform a Pearson x? test. In addition, Ohinata and van Ours (2013)
introduce a check for random allocation for schools with two classes in one grade. Based
on the difference in the number of immigrants between two classes, they can compare the
observed distribution of schools with the simulated distribution obtained from random
allocation. We adopt the two tests, which suggest that dialect-speaking students are
randomly allocated in schools. Relying on the variation in the share of dialect-speaking
peers across classrooms in one grade and across cohorts in the same school, we find no
evidence of spillover effects from peers’ dialect-speaking on test scores. We conduct a
range of sensitivity checks, which all suggest that our findings are robust.

To summarize, the contribution of this paper to the literature is threefold. Firstly,
it adds to the scarce literature on the educational consequences of language skills. We
focus on the effects of speaking Dutch dialects on individual test scores as well as the
spillover effects of speaking dialects on classmates’ test scores. Secondly, our paper is
the first to investigate the socio-economic consequences of dialect-speaking in the context
of education. Last, but not the least, we present a purer estimate of the impact of
language proficiency, which is less likely to be affected by other factors such as cultural

and socioeconomic differences.



The rest of the paper is organized as follows: Section 2 introduces language usage
in the Netherlands. Section 3 describes the PRIMA data and presents some stylized
facts. Section 4 examines the effect of dialect-speaking on test scores. Section 5 presents
the baseline results for spillover effects from peers’ dialect-speaking and a wide range of

sensitivity checks for these spillover effects. Section 6 concludes.

2 Languages and Dialects in the Netherlands

The predominantly spoken language of the Netherlands is Standard Dutch, originating in
the urban areas of Noord-Holland, Zuid-Holland and Utrecht. Besides Standard Dutch,
the regional languages and dialects spoken in the Netherlands are remarkably diverse,
including Frisian, Limburgish, and Low Saxon. Frisian, mostly spoken in the province of
Friesland, is recognized as a separate language and promoted by the local government.
In Friesland both Standard Dutch and Frisian are considered official languages and more
than 80% of the adult inhabitants understand verbal Frisian. It is also an official subject
and can be an instruction medium in the primary schools except for some exempted
schools in Friesland. Other regional languages include Limburgish and Low Saxon, which
enjoy the status as “official regional languages” in related regions although there is no
clear regulation regarding government support. Limburgish is spoken in the province of
Limburg by about 75% of the inhabitants and Low Saxon is spoken in the provinces of
Groningen, Drenthe, Overijssel and Gelderland by approximately 60% of the inhabitants.
However, neither Limburgish nor Low Saxon are taught as a school subject. Other
provinces also have dialects such as Brabantish, spoken in Noord-Brabant or Zeelandic in
Zeeland (see an overview in Driessen (2005) and Cheshire et al. (1989)). Standard Dutch
is the only instruction medium in most provinces in the Netherlands.

Table 1 summarizes the linguistic distances between Standard Dutch and various
dialects and regional languages (Van Bezooijen and Heeringa, 2006).! We use the Lev-
enshtein distance which is based on a comparison of the pronunciation of typical words

in one dialect and in Standard Dutch.? The distance is determined by the minimum

'From here on, for simplicity, we refer to all dialects and separate regional languages used in the
Netherlands as dialects. Frisian, Limburgish and Low Saxon are recognized as official regional languages
by the European Charter for Regional or Minority Languages. Frisian has the highest level of recognition,
which means that the Frisian provincial government may be more active in promoting the use of Frisian.
Low Saxon and Limburgish have a lower level of recognition. See Driessen (2005) for more details.

2The Levenshtein distance is introduced by Kessler (1995). For an overview of linguistic distances



number of steps to change a particular word in one language to the same word in an-
other languages. The more steps it requires, the farther away these two languages are
considered to be. As shown in Table 1, Frisian stands out from the other dialects by
having the largest Levenshtein distance, i.e. 37, followed by Limburgish. As a point of
comparison, the Levenshtein distance between Standard Dutch and English is reported
to be 63 (Isphording and Otten, 2013). Therefore, the distances between some Dutch
dialects and Standard Dutch are likely to be non-negligible.

3 Data and Background

3.1 PRIMA data

Our analysis employs data from PRIMA, a large-scale biannual longitudinal survey for
primary schools in the Netherlands. The project was conducted by the Institute for
Applied Social Sciences in Nijmegen and the SCO-Kohnstamm Institute in Amsterdam
from 1994 to 2005. The survey enrolls students in the second, fourth, sixth and eighth
grade from 6 cohorts and over 600 schools, covering 10% of the relevant age population.
It provides rich information on Dutch primary education, documenting test scores, school
and class characteristics, and demographic information.

We select a cross-sectional sample of native students in the second grade. We drop im-
migrants from our sample and treat all non dialect-speaking students as Dutch-speaking.?
Language information is only collected from parents of second graders. We are not able
to follow later grades because of attrition in survey sampling at individual level. More-
over, we exclude the first two cohorts from the sample, because math scores and teacher
characteristics are made comparable across cohorts only after the 1998/1999 survey.

In the questionnaires, parents indicate in what language their child speaks to his/her
mother, father, siblings and friends. Our data also reports the language spoken between
the two parents. Each parent was asked to report one of three categories: Standard
Dutch, dialects or Frisian, and other foreign languages. We consider a student to be
dialect-speaking if he or she speaks dialect or Frisian to either mother or father. The main

independent variable is whether a student speaks a Dutch dialect or Standard Dutch at

and their use in economics see Ginsburgh and Weber (2015). Refer to Appendix A for details.
3We define students as immigrants if at least one parent was born outside of the Netherlands.



home to parents.* Our main variables of interest are the measures for educational out-
comes. The PRIMA survey provides standardized tests on language and math for second
grade children.® The language test for children in second grade measures understanding
of words and concepts such as first, last, many and few. The math test focuses on the
sorting of objects, comparing numbers and counting.

After exploring the direct effect of speaking dialect on students’ test scores, we inves-
tigate the spillover effects in classrooms. We calculate the share of dialect-speaking peers
at the class level excluding oneself, based on the unrestricted sample including immigrant
students and missing observations. This indicator measures how intensely students in-
teract with dialect-speaking peers. We will impose further restrictions on the sample for
the spillover effects analysis. For example, we drop classes with less than five students
to obtain more accurate shares and remove schools without any dialect speaker in the

relevant grade as outliers. The resulting sample consists of 411 schools from four cohorts.

3.2 Summary statistics

Standard Dutch is predominantly used in Dutch primary schools. According to our
sample from the PRIMA survey, 10.1% of students in the second grade are reported to
speak dialects to parents at home nationally. The survey provides location information
of schools by 12 Dutch provinces. Table 1 summarizes the share of dialect-speaking
students by province. The distribution of dialect-speaking students is very heterogeneous
across provinces. Limburg is the province with the largest share of dialect-speaking
students, 53%. It is followed by Friesland where as many as 39% of the students speak the
regional language with parents. In Drenthe and Zeeland, there are around 18% of dialect-
speaking students. On the other hand, less than 2% of students speak dialects at home
in the provinces of Noord-Holland, Utrecht and Zuid-Holland where modern Standard
Dutch originated (see also the percentage of dialect-speaking students by province in the

Appendix, Figure A2). 6

4We do not take into account the language spoken between siblings or friends because it may be
affected by school education. The group of students speaking dialects with fathers highly overlaps with
those who speak dialects with their mothers or siblings.

5To enable a comparison between language scores and math scores, we also normalize test scores for
each subject. We divide the differences between each of the PRIMA test scores and the average test score
by its standard deviation. The normalized scores, therefore, have a mean of 0 and standard deviation of
1.

6The share of dialect-speaking children in PRIMA survey is lower than that of dialect-speaking pop-
ulation. There is a considerable decrease in the use of dialects between generations and across years



Table 2 presents the means of our variables separately by language group and gen-
der. To begin with, dialect speakers have lower test scores on both language and math
compared to Dutch speakers, although the gap between the two groups is modest. Girls
have higher test scores than boys regardless of whether they speak dialects or not. Dutch-
speaking girls, therefore, are the most advantaged group, while dialect-speaking boys have
the lowest average scores. Secondly, there is not much difference between dialect speakers
and Dutch speakers in individual characteristics, such as gender, age, family composi-
tion, and whether one has always stayed in the Netherlands. However, dialect speakers
are much more likely to have dialect-speaking parents than Dutch speakers. Parents
of around 89% of the dialect-speakers and only around 10% of the Dutch speakers use
dialects at home, indicating that the language spoken by students in the second grade
is predominantly determined by their parents’ language usage. Also, dialect speakers
are more likely to have parents with lower educational attainment than Dutch speak-
ers. The proportion of parents with university or higher degrees is around 10 percentage
points higher for Dutch speakers than for dialect speakers. Thirdly, we find no signifi-
cant difference in teacher and school characteristics between the two groups, except that
dialect-speaking students are much more likely to attend schools in less urbanized areas.
Intuitively, dialects play a more important role in daily interaction in less urbanized areas
where population mobility is low. Finally, girls and boys have very similar characteristics
in both language groups. Summarizing Table 1 and Table 2, speaking dialects associates
with lower test scores and lower education level of parents; dialect speakers are mainly
from less urbanized areas and certain provinces.”

Before we move on to our main analysis, Figure 1 compares kernel density distributions
of the test scores of Dutch-speaking students and dialect-speaking students. The top and
bottom graphs present language scores and math scores, respectively. Graph (a) presents
the distribution of language scores by gender and language group. For both boys and
girls, there is not much difference for the two language groups in the shape of distribution.
But obviously dialect speakers have lower language scores than Standard Dutch speakers,
especially for boys. From Graph (b), we find that the distributions of math scores for

two language groups are more overlapping than those of the language scores. There is

(Driessen, 2005).

"Note that immigrant children have parents with much lower education attainment. For example,
while only one-third of Standard-Dutch speaking children have fathers with a degree of lower secondary
or lower, this is about 50% for dialect-speaking children and 75% for immigrant children.



hardly any difference between the two language groups, and this is true for both genders.
Figure 1 only suggests a weak association between dialect-speaking and language scores
at the individual level.

We present further similar kernel density distribution graphs of test scores in Figure 2.
In these figures, we compare the test score distribution of classes with a high versus a low
share of dialect-speaking students. The “high share” classes are defined to be those with
the average share, i.e. 22%, or more. Similarly, “low share” classes are those with less
than 22%. It is clear from the upper graph that differences in Dutch speakers’ language
scores are limited with respect to the share of dialect speakers. The lower graph presents
the same pattern for math scores. Figure 2 suggests that the share of dialect speakers at
the class level does not seem to explain the differences in test scores for Dutch speakers.
The figure also presents the distribution of test scores for dialect speakers. For both
language and math scores, the distributions are similar between classes with a high share
of dialect speakers and those with a low share. However, dialect speakers from high-share

classes seem to have slightly higher math scores.®

4 Dialect-speaking and Test Scores

In this section we examine the relationship between dialect-speaking and academic per-

formance. As a baseline, we estimate the following model using OLS:
YViCSﬂf = Xijtgs,tﬁ + 5Di08,t + Qs+ Yt é‘ics,t (1)

where Y., denotes the normalized test scores for student ¢ in class ¢ and school s at
year t. D+ equals one if the student speaks a dialect to parents. Xj.,: is a vector of all
individual characteristics and teacher characteristics. «, denotes the school fixed effects

and ~, indicates the year fixed effects. Finally, ¢, , is the error term.

The key variable of interest is the dummy variable for speaking dialects at home,

Dicst. A negative coefficient implies that dialect-speaking students perform worse in

8In the Appendix, we also plot average test scores against the share of dialect speakers at the class
level. Considering students’ self-selection into schools, we demean the average scores and the shares
at the class level relative to those at the school level. In Figure A3, the scatter plots and fitted lines
indicate how test scores are correlated to the share of dialect speakers. For both Dutch speakers and
dialect speakers, we find the fitted lines are flat. There is no correlation between the share of dialect
speakers and average language or math scores.
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the respective test. We control for a set of individual characteristics (age in months,
age squared, gender, a dummy for presence of both parents, a dummy for always having
stayed in the Netherlands, dummies for number of children at home, dummies for father’s
and mother’s level of education) and a set of class characteristics reported by teachers
(teacher’s gender, teacher’s year of experience, number of students in a class, a dummy for
whether the class supports teaching combined with other grades, a dummy for whether the
class supports remedial teachers, and dummies for different shares of immigrant students
in a class). Students may choose schools based on their socio-economic status as well as
their spoken language. Therefore, we control for school fixed effects in order to correct
for the potential bias that arises from such self-sorting into schools. As indicated in Table
2, speaking dialect is correlated with parents’ education. In particular, dialect-speaking
students typically have less educated parents, which in turn may affect students’ test
scores. Therefore, we control for educational attainment of mothers as well as fathers.

Table 3 presents the OLS estimates for the effects of speaking dialects on language
and math test scores. The parameter estimates are reported separately for boys and
girls to account for gender-specific effects. In the first column, only year fixed effects are
included. In subsequent columns, we gradually include individual characteristics, teacher
characteristics, and school fixed effects in order to investigate how these variables affect
our estimates.

In the first column of Panel (a), we find a significantly negative effect of speaking
dialects on language scores for both boys and girls. When we add more control vari-
ables, the relevant parameter estimates decrease because dialect-speaking is correlated
to background variables. Moreover, when we introduce school fixed effects to remove
the endogeneity of school choice, we find that speaking dialect with parents significantly
decreases boys’ language scores by 0.079 standard deviations but has no effect on girls’
language scores. The gender-specific effects imply that boys and girls may have different
trajectories of language development. At the age of 5, girls may be better at adapting
to the new language environment than boys.” Panel (b) presents the dialect-speaking

effects on math scores. Irrespective of whether we add school fixed effects or not, we do

9In fact, linguists have long pointed out the superiority of girls in language performance over boys.
Murray et al. (1990) present evidence that girls begin talking earlier whilst Roulstone et al. (2002) show
that girls accumulate vocabulary faster than boys. The differences in language performance are observed
as early as 2-3 years old and into school years (e.g. Lynn (1992); Bornstein et al. (2000); Dionne et al.
(2003)). Based on these findings, it may not be so far-fetched to argue that girls adapt better to a new
language at the age of 5 or 6 and outperform boys in language tests.
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not find any significant effect once we control for individual characteristics. Since we use
the normalized scores, we can compare the magnitude of the estimated effects between
subjects. Clearly, the effect of dialect-speaking on math scores is smaller and less sig-
nificant than the effect on language scores. Moreover, the negative effects of speaking
dialects are present only for boys. To conclude, we find a penalty of dialect speaking on
academic performance, but this only applies to boys’ language scores, which is consistent
with our preliminary findings in Figure 1.

It is possible that our results so far suffer from an omitted variable problem, since we
may have failed to control for individual unobserved abilities. A student’s own ability
is likely to affect not only the rate of learning Standard Dutch, but also his academic
performance. Therefore, we conduct a sensitivity analysis to investigate this issue by pre-
senting additional results in which we include students’” math test score as an explanatory
variable in the language score regression. The assumption is that there is no direct effect
of dialect-speaking on math scores. The math test is targeted at basic mathematical
concepts and reasoning and reflects the innate ability of the children in the second grade.
Panel (c) of Table 3 shows that there is a significantly negative effect of dialect-speaking
on boys’ language performance even after we take account of their math scores on top
of other covariates. The parameter estimate of -0.066 is not substantially different from
the parameter estimate in the first row of Panel (a). Introducing the math score as an
explanatory variable does not influence the magnitude of the effect of dialect-speaking on
language scores but increases the precision of the estimate. Also similarly to Panel (a),
the effect on girls is insignificantly different from zero. All in all, this robustness check
supports the idea of a possible causal effect of dialect-speaking on the language skills of
children.

It is important to note that we have so far assumed that children who do not speak
dialects at home can speak Standard Dutch properly. However, this is not necessarily the
case. Children who are considered to speak Standard Dutch are still likely to be affected
by dialects spoken by their peers in the region. In such a case, the estimated gap in
language test scores between dialect speakers and Dutch speakers may be underestimated.
As a result, our estimates may present a lower-bound of the actual effects.

Table 4 presents parameter estimates for sensitivity analysis. As a point of reference,
Panel (a) repeats the baseline estimates of Table 3 column (4) when all characteristics

and fixed effects are controlled. Panel (b) shows the effect of children’s dialect-speaking
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if we include a dummy variable for whether parents speak dialects between each other.
The negative effects of dialect-speaking for boys’ language scores increase in size while
the other parameter estimates are not affected. Apparently, after we control for parental
dialect speaking, the negative effects of dialect-speaking for boys’ language scores are
stronger. In Panel (c) we use an alternative measure of dialect-speaking status, whether
children speak dialects at home to both parents, rather than to either of them. This is
to test whether a stronger exposure to a dialect at home affects our results. However, we
find effects that are in line with the baseline estimates. Panel (d) shows the parameter
estimates if we exclude the observations from Friesland, the province with a regional lan-
guage that is the farthest from Standard Dutch and enjoys high social status. Compared
to Panel (a) the negative effect on boys’ language scores also exist in other provinces.
As discussed in Section 2, the linguistic distance to Standard Dutch differs across Dutch
dialects. If it is the case that speaking dialects indeed affects students’ language perfor-
mance, we should observe that the negative effect of dialect-speaking is more prevalent
among students whose dialect is farther away from Standard Dutch. In Panel (e), we use
the interaction term between dialect dummy and the linguistic distance measure as the
explanatory variable. The parameter estimates in Panel (e) suggest that an increase of
10 units in the linguistic distance will cause a decrease in dialect-speaking boys’ language
scores by 0.025 standard deviations. Our results indicate that the penalty of speaking
dialects on boys’ language scores increases with linguistic distance. Linguistic distance,

however, does not affect girls’ language scores or math scores in general.

5 Spillover Effects of Dialect-speaking

5.1 Set-up of the analysis

In this section we investigate the spillover effects of speaking dialect on peers’ perfor-
mance. As a proxy for the intensity of students’ communication in dialects within a
classroom, we calculate the share of dialect-speaking peers relative to the total number

of peers in each class.!® We rescale the shares in the range from 0 to 1 for convenience

10 Around 30% of the observations did not report whether they speak dialects. This is because parents
of these students did not report the language information. In Section 5 we use the non-missing sample
to calculate the share of dialect-speaking peers, assuming that the share of dialect speakers is identical
between the missing sample and the non-missing sample. For further checks, we alternatively defined
the share by treating all missing observations either as dialect speakers or as Dutch speakers. However,
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of interpretation. As discussed in Section 3, we refine the sample to schools with at least
one dialect speaker in one grade. We also drop observations from classes with fewer than
5 students in order to obtain a more precise measure of the shares. These procedures
result in the native sample of 9,411 individuals from 411 schools and 1,091 classes.

As discussed in Section 1, we want to investigate whether peers’ speaking behavior
affects test scores of Dutch-speaking students differently from dialect-speaking students.
Motivated by the literature on peer effects, we apply the linear-in-mean model. Our main
explanatory variable is the share of dialect-speaking peers at the class level, calculated
over all students in the class and excluding the student of interest. We estimate using

the following OLS equation:
Y;cs,t - X7;1;57tﬁ + )‘D(fi)cs,t + s + Vi + Eics,t (2)

where Y., denotes test scores for student 7 in class ¢ and school s at year ¢. m
denotes the share of dialect-speaking peers at the class level, excluding individual 1.
Xicst 15 a vector of all individual and teacher characteristics. We control for school fixed
effects, o to remove the variation explained by school choice. Furthermore, 7, are year
fixed effects, indicating that we control for the cohort-specific shocks in test scores. €.,
is the error term.

In order to obtain unbiased and consistent OLS estimates in Equation (2), we rely on
two assumptions. The first assumption is that the dialect-speaking students are randomly
allocated across cohorts within a school. The second assumption requires that dialect
speakers are randomly allocated into classes if there are two or more classes within a grade
in a school. For example, if school directors intentionally allocate more dialect speakers
to classes with students of disadvantaged background, the negative spillover effect of
dialect speakers will be overestimated. The validity of the tests for these assumptions are
discussed in Section 5.2.

A remaining concern regarding the consistency of OLS estimates is that students may
change their language usage at home after attending primary schools, so that the share
of dialect-speaking peers is endogenous. For example, dialect-speaking students of higher
ability may start using Standard Dutch at home because of exposure to Dutch-speaking

classmates and teachers. We assume that the language spoken between children and

our results are robust regardless of the definition used. Results are available upon request.
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parents is persistent for young children. We believe that our assumption is valid, since
it is unlikely that parents switch from speaking dialects to Standard Dutch when their

children have attended primary schools for only one year.

5.2 Random allocation of dialect speakers across classes

We argue that the share of dialect-speaking peers in a class is exogenously determined
if dialect speakers are randomly assigned into different classes in a grade as well as
across cohorts within a school. This implies that the OLS estimate of A in Equation (2)
represents a causal spillover effect of dialect-speaking after we control for school fixed
effects.

For schools with one single class in the second grade, we rely on the idiosyncratic
variation in the share of dialect-speaking peers across cohorts in the particular school to
identify the causal spillover effects. For schools where there are more than one class in
the second grade, we rely on the random allocation of students between classes as well as
across cohorts.!! We assume that students are randomly allocated to each cohort within
the same school. In addition, we assume that the allocation of students to classes within
the same cohort in a school is also randomly determined. There are two reasons why we
believe that the former assumption is likely to hold. Firstly, educational disadvantages
experienced by dialect-speaking students have not drawn wide attention in the Nether-
lands. As a result, it is very unlikely that Dutch parents would explicitly avoid schools
with high shares of dialect-speaking students in previous cohorts or change the decision
when to attend primary school. Secondly, school administrators and parents usually have
no information about the dialect usage of peer students prior to enrollment. Therefore,
admission of students should not depend on whether they speak a dialect or Standard
Dutch. Since each school director can identify whether a particular student in his or
her school is speaking dialects once the student is admitted, allocation of students into
second-grade classes may depend on students’ spoken language. Therefore, we conduct
the following two tests to examine the latter assumption, that students are randomly
allocated into classes within the same cohort and school.

First, we perform the Pearson x? test suggested by Ammermueller and Pischke (2009).

"Tn our sample, we have 640 observations from 411 schools and 4 cohorts. Out of these schools, 378
school observations have a single class, 155 have two classes, 54 have three classes, 38 have four classes
and 15 have five or more classes.
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If the allocation of students is random, the characteristics of each student should be
independent of the characteristics of other students in the class. For each school s, we
define n.; as the actual number of students in classroom ¢ = 1,2, ..., Cs with the subscript
7 = 0,1, denoting Dutch-speaking and dialect-speaking respectively. We compute the

predicted number 7.; of dialect speakers and Dutch speakers in any classroom as %
c 2uj ej

Then the Pearson test statistic for any school is given as ) > i w and follows a
x? distribution with (Cs —1)(J — 1) degrees of freedom. When further assuming that the
allocation of students to each school is independent of any other, we can aggregate the
Pearson test statistics. This aggregate follows a x? distribution with Y (Cy — 1)(J — 1)
degrees of freedom. Based on our sample of schools with multiple clasées, the aggregate
Pearson test statistic is 405.99 with 453 degrees of freedom. Given the p-value of 0.95,
we cannot reject the null hypothesis of random allocation.

Second, as suggested by Ohinata and van Ours (2013), we can formally test whether
dialect speakers are randomly assigned to different classes in schools with 2 classes in
the grade. Some schools allocate equal number of dialect-speaking students to each class
whilst other schools allocate different numbers of dialect speaking students to each class.
Let us indicate the difference in the number of dialect-speaking students across classes
within the same school as n, where n = 0,1,2,....,13. We then plot a frequency distri-
bution of the schools with difference n in the number of dialect-speaking students from
our sample. Next, we plot a simulated frequency distribution of schools with difference
n in the number of dialect-speaking students under the assumption that these students
are randomly allocated to classes (See more details in Ohinata and van Ours (2013)). If
students are indeed randomly allocated, we should observe that the actual distribution
from our data to be statistically comparable to the simulated distribution. This is shown
in Figure 3. The p-value for the F-test on the difference between the two distributions is
0.83, indicating that we cannot reject the null hypothesis.

In addition to the random allocation of dialect speakers into classes, we also need to
ensure that the allocation of teaching resources are uncorrelated with the share of dialect
speakers in a class. That is, the share of dialect speakers should not be correlated with
other class level variables which may determine academic performance. In Table 5, we
regress the share of dialect speakers on teacher characteristics and average background
characteristics at the class level. We also add school fixed effects and year fixed effects.

The first column presents estimates based on the entire sample. The second column
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includes estimates based on schools with multiple classrooms per cohort. Irrespective of
the samples, we find that all control variables except for the share of girls are uncorrelated
with the share of dialect speakers. Either average characteristics or teaching resources
are jointly significant, suggesting that these control variables cannot explain the share of

dialect speakers at the class level.

5.3 Baseline results

Table 6 presents the estimated effects of peers’ dialect-speaking on the test scores of
Dutch speakers and dialect speakers separately. This is to investigate the potentially
heterogeneous spillover effects, which may depend on the language spoken by the affected
students. We include the individual characteristics, teacher characteristics, school fixed
effects and year fixed effects as we did in the previous section. The dependent variable
in each regression is the test scores after normalization with zero mean and standard
deviation of 1. The independent variable of interest is the share of dialect-speaking peers
with a range from 0 to 1. From Column 1 to 4 in Panel (a), we find that the share
of dialect-speaking peers has no significant effect on Dutch speakers’ language scores.
Irrespective of including control variables and school fixed effects, all parameter estimates
are very small and insignificant. This suggests that the share of dialect-speaking peers
in a class does not have significant spillover effects among Standard Dutch-speaking
students. Similarly in Panel (b), we find that there is no significant spillover effect on
Dutch speakers” math scores. In conclusion, our results show that providing a common
learning environment for dialect as well as Standard Dutch speakers does not negatively
affect the academic performance of students who speak Standard Dutch.

It is also of interest to investigate whether having more dialect-speaking peers in the
same class/cohort benefits or harms dialect speakers themselves. In Table 6, we also
report the estimated spillover effects for dialect speakers. In Column 1 of Panel (a), we
regress language scores only on the share of dialect-speaking peers and find modestly
positive effects. When the share of dialect-speaking peers increases by 10 percentage
points, the language score of dialect speakers will increase by 0.019 standard deviations.
However, when we control for individual characteristics, teacher characteristics, school
fixed effects and year fixed effects, the significant spillover effects disappear. This is most

likely because the positive correlation between the share and the test score of dialect-
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speaking students is explained by individual background and school choice. Similarly,
Panel (b) indicates that there is no spillover effect on dialect speakers’ math scores when
more control variables are added. Interaction with more classmates speaking the same
dialect neither benefits nor harms dialect speakers.

As discussed before, the spillover effects of dialect speakers on the majority Dutch
speakers are expected to be negative for at least two reasons. First, dialect speakers are
usually from more disadvantaged background and they may have difficulty in studying the
standard language. According to the peer effects literature, disadvantaged students may
have negative effects on classmates’ performance in general. Second, with many dialect
speakers there could be linguistic segregation between groups of students in a class. This
would make in-class interaction costly. However, the spillover effects on the minority
dialect speakers are ambiguous. Besides the potentially negative effects discussed above,
more peers speaking the same language can help dialect speakers to integrate in class,
leading to positive effects on performance. Our findings, however, support none of these
arguments. We find no spillover effects for both groups and both subjects. The negative
spillover from dialect speakers can be more or less offset by curriculum in Dutch and

sufficient exposure with Dutch speakers.

5.4 Sensitivity checks

Table 7 presents a series of sensitivity checks for the causal spillover effects of peers’
dialect-speaking. Panel (a) of Table 7 reports regression results separately for schools
with multiple classes and schools with one single class in the second grade. For multiple-
class schools, we are using variation both across classes and across cohorts. For these
schools, we find that the relevant parameter estimates are larger in size than the baseline
estimates but still insignificant. The parameters presented in the second row in Panel (a)
are estimated using a sample of schools with a single classroom and therefore based on
across cohort variation. We find that the parameter estimates change substantially due
to sample selection, but the estimates are still small and only marginally significant.

In Panel (b), we control for the peers’ average individual background characteristics.
In the language of Manski (1993), this allows us to account for the contextual effects.
This is also to control for the correlation between peers’ speaking pattern and their

characteristics. According to the estimates, peers’ speaking pattern has no effect on
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academic performance.

Panel (c) reports the spillover effects separately between classes with less or more
than 22% dialect-speaking students. Our hypothesis is that negative spillover effects may
dominate in classes with more dialect speakers, since there is more linguistic segregation
and less exposure to Standard Dutch. However, in both high-share and low-share dialect-
speaking classes, dialect-speaking peers have little influence on academic performance,
except for a negative spillover effect on dialect speakers’ language scores at the 10% level.

We also investigate whether spillover effects differ between boys and girls. We regress
the test scores of two groups separately on the share of dialect-speaking peers in the
whole class. As shown in Panel (d), the spillover effects are small and insignificant for
both boys and girls, although the point estimates are generally larger for boys.

In Panel (e), we check heterogeneous spillover effects across provinces. We use the
interaction of the share of dialect-speaking peers and the linguistic distance of dialect
(divided by 10) as the main explanatory variable, and find no spillover effect no matter
how far a dialect is from Standard Dutch.

Finally, the number of dialect-speaking peers in a class, instead of the share, is used
as a measure for exposure to dialect speakers. The estimated parameters in Panel (f)

also suggest that there are no significant spillover effects.

6 Conclusion

This paper investigates the importance of language skills on academic performance among
young children in the Netherlands. In contrast to the existing literature which study this
issue by focusing exclusively on immigrant children, we explore the impacts of dialect-
speaking on educational achievement. To our knowledge, this is the first paper that
addresses this issue by focusing on non-immigrant children. In addition, it is the first to
study the consequences of dialect-speaking in the context of education.

Using the unique Dutch dataset PRIMA, we study the effect of dialect-speaking on
individual test scores. In addition, we examine the potentially negative spillover effects
of peers’ dialect-speaking on the academic performance of classmates.

We find that dialect-speaking at home is strongly correlated with parental usage of
dialects. It also correlates with province of residence, family background and urbanization

level of the location of schools. We find that speaking dialect has a modest penalty on
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language skills for boys and this penalty increases as the linguistic distance between the
students’ dialect and Standard Dutch increases. We find no significant effect on language
skills for girls. Dialect-speaking does not seem to affect math skills either for boys or
for girls. Assuming that dialect-speaking does not affect math skills and including math
scores to control for individual ability, we still find a negative effect of dialect-speaking
on language scores for boys. For girls, we find no such effect.

We also study the spillover effects of peers’ dialect-speaking on academic performance
of Standard Dutch and dialect-speaking children. In order to deal with the endogeneity
problem of spillover effects, we rely on random allocation of dialect speakers across classes
in one grade and idiosyncratic variation of the share of dialect speakers across cohorts
in one school. In the linear-in-mean model, we estimate individual test scores on the
share of dialect-speaking peers at the class level. Neither of the two groups experienced
spillover effects and this finding is robust to several sensitivity checks.

The fact that boys are negatively affected by speaking dialect can be related to differ-
ent trajectories of language development between young boys and girls. We hypothesize
that the dialect penalty on boys’ academic performance would disappear at later stages
of life. In fact, the findings from the existing literature indicate that dialect-speaking may
even have positive effects in the long run. For example, the existing literature on bilin-
gual systems suggest that there exists a wage premium for being proficient in an official
regional language or a dialect (Christofides and Swidinsky, 2010; Di Paolo and Raymond,
2012; Chen et al., 2014). Speaking a regional language can signal social identify, increase
search efficiency and decrease transaction cost in the local labor market. Unfortunately,
we cannot investigate whether or when boys catch up with girls in language performance,
since our dataset suffers from severe attrition across grades. Nor can we examine the
long-run impact on their labor market performance. In fact, it is important to keep in
mind that our finding of negative dialect-speaking effects only applies to the performances
of Standard Dutch and math in the short run. However, this is an interesting and im-
portant question that deserves further attention in the future. Our results also suggest
that it is unlikely that speaking dialects would be detrimental to classmates. The finding
indicates that imposing interventions such as discouraging children to learn dialects or
track students by mother tongue is likely to be unnecessary.

In order to put our findings in the broader context of the educational consequences of

language skills, we draw findings from a comparable study on immigrant students in the
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Netherlands (Ohinata and van Ours, 2012). Whilst we find that the dialect-speaking boys
lag behind their counterparts in language by 0.08 standard deviations, first-generation
immigrant students in the Netherlands perform worse in reading tests in comparison to
native students by 0.28 standard deviations, nearly 4 times more than that of dialect-
speaking students. The difference in the magnitude is likely partially a result of the lack
of cultural differences experienced by dialect-speaking students. It is also possible that
the linguistic barriers that dialect-speaking students experience are much less than those
experienced by first-generation immigrant students.

Given this, it is probably safe to say that it is not at all surprising that we do not
find any spillover effect from dialect-speaking students to Dutch-speaking students. Even
though immigrant students are in a much more disadvantaged position compared to
dialect-speaking students, Ohinata and van Ours (2013) find no spillover effect from
immigrants to natives. Of course, our study cannot rule out the possibility that the
educational consequences of language would be non-negligible in countries where the
linguistic barriers experienced by dialect speakers or non-native speakers in general are

larger. We leave this question for future research.
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TABLE 1: LINGUISTIC DISTANCES AND THE SHARE OF DIALECT-SPEAKING STUDENTS

IN PRIMA

Linguistic Dialect Number
Province Distance  Speakers (%) of Students
Drenthe 19 18.8 756
Flevoland 12 3.3 332
Friesland 37 39.0 1,346
Gelderland 28 2.8 2,801
Groningen 28 10.0 807
Limburg 32 53.0 1,816
Noord-Brabant 28 3.0 3,811
Noord-Holland 12 1.4 4,104
Overijssel 29 7.2 1,276
Utrecht 18 1.4 767
Zeeland 29 18.6 825
Zuid-Holland 12 0.4 3,573
Total 22.5 10.1 22,214

Source: Van Bezooijen and Heeringa (2006) and PRIMA Survey.

Note: In Column 1, the linguistic distances between various dialects spoken in each province and Standard
Dutch are shown. The larger the value of the index, the more distant a dialect is from Standard Dutch.
The weighted average linguistic distance is 22.5. In Column 2 and 3, we present the share of dialect-
speaking students based on our sample for analysis. The shares are very similar based on the combined
sample of native students and immigrants in the second grade.
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TABLE 2: MEANS OF VARIABLES BY LANGUAGE GROUP AND GENDER

Dutch speakers Dialect speakers
Boys  Girls  Boys Girls

Test scores

Language scores -0.086 0.124 -0.219  0.015
(standard deviation) (0.99) (0.99) (0.95) (0.99)
Math scores -0.022  0.051 -0.152  0.013
(standard deviation) (1.01) (0.99) (0.93) (1.05)
Individual Characteristics

Complete family (%) 97.2 98.1 99.1 99.5
Age in months 69.2 68.6 69.3 69.0
Always stay in the Netherlands (%) 98.1 98.1  99.1 99.5
Number of children at home 24 24 2.5 24

Dialect-speaking between parents (%) 9.9 11.0 89.3 90.6
Father’s education (%)

Lower secondary school or lower 33.2 32.4 47.8 48.5
Upper secondary school 35.8 36.3 33.8 34.7
University or higher 25.8 254 15.7 13.9
Not available 6.2 5.9 2.8 2.9
Mother’s education (%)
Lower secondary school or lower 28.5 28.8 41.6 44.1
Upper secondary school 43.4 43.4 44.7 42.6
University or higher 21.9 21.8 11.2 10.5
Not available 6.2 6.0 2.6 2.8
Teacher and school characteristics
Female teacher (%) 97.9 98.1 96.5 96.5
Year of teaching 16.3 16.3 17.8 18.4
Combining class (%) 75.0 75.2 66.0 65.4
Remedial class (%) 76.9 75.8 72.5 74.0
Number of students 15.9 15.8 17.5 17.3
Share of immigrants in a class 18.0 17.7 15.7 16.4
Urbanization of location of school (%)
Not urban 21.9 21.8 34.2 32.3
Little urban 24.8 25.9 36.0 37.4
Moderately urban 23.2 21.7 16.5 16.7
Very urban 23.3 24.3 13.2 13.5
Extremely urban 6.8 6.3 0.0 0.0
Number of Obs. 10,607 9,942 1,225 1,045

Note: The table presents the average statistics based on the sample of native students from 4 cohorts
in the second grade. The test scores are normalized such that for the full sample the mean is 0 and the
standard deviation is 1.
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TABLE 3: EFFECT OF DIALECT-SPEAKING ON TEST SCORES

(1) (2) (3) (4)

a. Language scores

Boys -0.123%%% 0053 -0.064** -0.079%*
(0.034)  (0.032) (0.032)  (0.036)
Girls -0.102%%%  -0.024  -0.037  -0.008

(0.036)  (0.034) (0.034)  (0.042)

b. Math scores

Boys -0.128%%%  -0.053  -0.059*  -0.026
(0.035)  (0.033) (0.033)  (0.040)
Girls 0.038  0.048  0.029  0.034

(0.039)  (0.038) (0.038)  (0.043)

c. Language scores

Boys -0.054%%  -0.026  -0.035  -0.066%*
(0.027)  (0.027) (0.027)  (0.031)
Girls -0.081%%%  -0.048% -0.052*  -0.024

(0.028)  (0.028) (0.028)  (0.038)

Individual characteristics
Teacher characteristics
School fixed effects

Year fixed effects

<222
<220
<2< <
<

Note: The dependent variables are normalized scores. The independent variable of interest in each
regression is a dummy which equals 1 if the student speaks a dialect to his/her father or mother at
home. In Panel (a) and (b), we control for individual characteristics, teacher and class characteristics,
school fixed effects and year fixed effects. In Panel (c), all regressions include the math scores as an
independent variable. The number of boys in our sample is 11,832 and the number of girls is 10,987.
Absolute t-statistics, which are based on the clustered standard errors at the class level, are shown in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 4: PARAMETER ESTIMATES SPEAKS DIALECT AT HOME;
SENSITIVITY ANALYSIS

(1) (2) (3) (4)
Variables Language scores Math scores
Boys Girls Boys Girls

a. Baseline results

Speaking dialects at home -0.079**  -0.008 -0.026  0.034
(0.036)  (0.042) (0.040) (0.043)

b. Including dialect-speaking parents as an explanatory variable

Speaking dialects at home -0.124*** -0.035 -0.070  0.011
(0.040)  (0.047) (0.046) (0.048)

c. Using speaking dialects to both parents as a measure

Speaking dialects at home  -0.071*  -0.006 -0.018  0.037
(0.040)  (0.046) (0.043) (0.045)

d. Excluding Friesland

Speaking dialects at home  -0.085*  -0.022 -0.043  0.036
(0.044)  (0.053) (0.049) (0.053)

e. Province heterogeneous effects

Speak dialects at home x  -0.025**  -0.005 -0.009  0.005
Linguistic distance (/10) (0.012)  (0.014) (0.013) (0.014)

Note: The dependent variables are normalized scores. Panel (a) repeats the parameter estimates of Table
3 column (4). In Panel (c) the independent variable is speaking dialects at home to both parents rather
than either parent as an alternative measure. In Panel (e), the independent variable of interest is the
interaction of the dummy for speaking a dialect at home and linguistic distance of the dialect divided
by 10. In all panels, we include individual characteristics, teacher and class characteristics, school fixed
effects and year fixed effects. Absolute t-statistics are based on the clustered standard errors at the class
level and are shown in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 5: RANDOM ASSIGNMENT OF TEACHING RESOURCES AND DUTCH-SPEAKING
STUDENTS; SHARE OF DIALECT-SPEAKING STUDENTS IN THE CLASSROOM

(1) (2)
All Multiple classes

Share of girls in a class 0.054** 0.040
(0.026) (0.027)
Average age in month -0.180 -0.176
(0.241) (0.243)
Share of students from -0.040 -0.235
complete families (0.042) (0.042)
Share of students who 0.015 0.008
always stay in the Netherlands (0.053) (0.056)
Average number of children 0.140 0.034
(0.138) (1.378)
Average father’s education level -0.882 -0.585
(1.700) (1.801)
Average mother’s education level 0.745 -0.009
(1.700) (1.903)
Teacher is female -0.185 0.124
(3.260) (3.308)
Teacher’s year of experience 0.009 0.001
(0.053) (0.053)
Combining class 1.791 0.737
(2.189) (3.270)
Remedial class -1.013 0.151
(1.298) (1.460)
Number of students -0.001 -0.143
(0.155) (0.192)
Share of immigrant students: 10-30% 0.326 0.562
(1.341) (1.460)
Share of immigrant students: 30-50%  -3.164 -3.910
(1.954) (2.060)
Share of immigrant students: 50-70%  -2.733 -1.852
(3.349) (4.033)
Share of immigrant students: 70-100%  -1.358 -0.481
(3.164) (3.382)
F-statistics for average characteristics 0.86 0.50
F-statistics for teaching resources 0.74 1.05
Number of classrooms 1,093 717
Number of schools 411 182

Note: The dependent variable is the share of dialect-speaking students in a class. All regressions are
at the class level with year fixed effects and school fixed effects. In Column 2, we only use the sample
from schools with multiple classes in the second grade. Absolute t-statistics are based on the clustered
standard errors at the class level and are shown in parenthesis. All the estimates include year fixed
effects. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 6: SPILLOVER EFFECTS OF DIALECT-SPEAKING ON TEST SCORES

(1) (2) (3) (4)

a. Language scores

Dutch speakers 0.020 0.031  -0.018 -0.047
(0.082) (0.078) (0.077) (0.166)
Dialect speakers 0.191**  0.038  -0.000 -0.192

(0.090) (0.083) (0.086) (0.213)

b. Math scores

Dutch speakers 0.000 0.014  -0.003 -0.192
(0.091) (0.087) (0.088) (0.189)
Dialect speakers 0.195%  0.057  0.017  -0.049

(0.101)  (0.097) (0.098) (0.202)

Individual characteristics
Teacher characteristics
School fixed effects

Year fixed effects

=< 22
<2<
el

<z 'z 2

Note: The dependent variable is normalized scores. The independent variable of interest is the share of
dialect-speaking peers in a class. In all panels, we include individual characteristics, teacher and class
characteristics, school fixed effects and year fixed effects. The number of Dutch speakers is 7,149 and
the number of dialect speakers is 2,262. Absolute t-statistics are based on the clustered standard errors
at the class level and are shown in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 7: SENSITIVITY CHECKS: ESTIMATES OF SPILLOVER EFFECTS

(1) (2) (3) (4)
Language scores Math scores
Dutch speakers Dialect speakers Dutch speakers Dialect speakers

a. Multiple-class and single-class samples

Multiple-class -0.118 -0.359 -0.266 -0.275
(0.187) (0.248) (0.200) (0.198)

Single-class 0.225 0.139 0.270 0.771%
(0.338) (0.474) (0.353) (0.394)

b. Controlling peers’ background characteristics

Whole sample -0.034 -0.123 -0.197 -0.037
(0.164) (0.215) (0.188) (0.203)

c. High share and low share samples

High share class -0.056 0.037 -0.711%* 0.142
(0.354) (0.188) (0.370) (0.216)

Low share class 0.012 0.439 0.231 -0.781
(0.285) (2.080) (0.273) (2.270)

d. Gender heterogeneous effects

Boys -0.088 -0.417 -0.347 -0.216
(0.238) (0.306) (0.231) (0.242)

Girls -0.130 -0.018 -0.070 0.150
(0.232) (0.288) (0.250) (0.314)

e. Independent variable: Share of dialect-speaking peers interacts with linguistic distance

Whole sample -0.030 -0.066 -0.088 -0.016
(0.057) (0.065) (0.066) (0.065)

f. Independent variable: Number of dialect-speaking peers

Whole sample -0.005 0.002 -0.021 -0.024
(0.017) (0.019) (0.025) (0.024)

Note: The dependent variable is normalized scores, except for Panel (f). The independent variable of
interest is the share of dialect-speaking peers in a class, except for Panel (e). In all panels, we include
individual characteristics, teacher and class characteristics, school fixed effects and year fixed effects.
Absolute t-statistics are based on the clustered standard errors at the class level and are shown in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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FIGURE 1: DISTRIBUTION OF TEST SCORES BY LANGUAGE SPOKEN AT HOME
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FIGURE 2: DISTRIBUTION OF TEST SCORES BY SHARE OF DIALECT SPEAKERS
(LOW*HIGH) AND LANGUAGE SPOKEN AT HOME
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FIGURE 3: RANDOM ALLOCATION OF DIALECT-SPEAKING STUDENTS BETWEEN 2
CLASSES IN ONE GRADE; DIFFERENCE IN NUMBER OF DIALECT SPEAKERS BETWEEN
TWO CLASSES IN ONE GRADE
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Note: This table uses the sample of schools with two classes in the second grade. It compares the
predicted distribution of school and actual distribution of school. The vertical axis is the number of
schools. The horizontal axis is the difference in the number of dialect-speaking students between two
classes within the same school.
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Appendix A: Measuring Dutch Dialect Speaking

A1l: Dialectometry - measuring linguistic distances

Ginsburgh and Weber (2015) provide an overview of linguistic distances and their use in
economics. Language varies within speech communities and whether a variety is consid-
ered to be a dialect or a separate language depends on whether or not it is sufficiently
similar to another variety. Nevertheless, there is no clearly defined borderline between
language and dialect. Sometimes a standard language is defined as the language of the
majority but it also happens that standard language is defined as the language for the
elite (Smakman (2012)).

Distances between languages depend on characteristics such as vocabulary, pronuncia-
tion, syntax and grammar. To quantify distances between languages various methods are
used. Levenshtein (1966) proposed an algorithm based on the minimum number of steps
to change a particular word in one language to the same word in a different language.
The overall distance between two languages is based on the average difference for a list
of words for which often but not always the 100 words from Swadesh (1952) are used.
Levenshtein’s method can be based on written words but can also be based on phonetic
similarities. This is especially helpful when comparing dialects as often these are spoken
but not used in writing.'?

Kessler (1995) is the first study to use the Levenshtein distance measure to study
dialects. He studied differences between Irish dialects based on 51 phonetic strings of
words spoken in 86 sites noticing that most languages have dialect continua where the
speech in one village differs little from the speech of a neighboring village. Therefore,
it is difficult to draw major dialect boundaries. Levenshtein distances between dialects
have been established for only a few countries and often the results are presented on
geographical maps and not as numbers. Valls et al. (2012) study Catalan dialects using
the Levenshtein language distance. Gooskens and Heeringa (2004) did the same for
Norwegian dialects and Wieling et al. (2014) for Tuscan dialects.

A2: Our distance measure

Our data are not informative about the detailed location of the school. The only infor-
mation we have is in which province the school is located. Therefore, we use a dialect
indicator that is provided at the province level. Van Bezooijen and Heeringa (2006) use
two samples of Dutch dialects and apply the Levenshtein distance measure to calculate
the average linguistic distances between provincial dialects and standard Dutch. In our
paper, we use their distances, which are based on the New Dialect Sample. These dis-
tance measures are calculated from 100 words. Van Bezooijen and Heeringa (2006) use
logarithmic distances in which small differences in pronunciation are weighted more heav-
ily than large distances.!®> Table Al gives an overview of various measures of linguistic
distances. The first column shows a measure based on subjective estimates, the second

12Note that Levenshtein distances are reported differently varying from absolute numbers to percent-
ages based on arithmetic means or logarithmic means.

13The measure is defined as the logarithm of the distance plus 1, divided by the logarithm of the
highest possible distance plus 1, multiplied by 100. So, the measure can be interpreted as a percentage
ranging from 0 to 100.
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column shows the geographical distance from the center of a province to the city Haar-
lem, which is considered to be the city where the language spoken is closest to Standard
Dutch. The third and fourth column show the Levenshtein distance from dialects to
standard Dutch based on two different dialect samples. Column (4) is the measure we
present in Table 1. We consider this to be the most accurate measure as this is based on
a more recent sample of dialects. There is a strong correlation between these measures.
We highlight these correlations in Figure Al.

There are just a few studies to which we can compare the Dutch dialect distances.*
Gooskens and Heeringa (2004) compare 15 Norwegian dialects using 58 words and calcu-
lating percentage differences between dialects as in Van Bezooijen and Heeringa (2006).
Gooskens and Heeringa (2004) find the smallest difference between two dialects of 14.4
and the largest difference as 41.7. Nerbonne et al. (1996) study the differences between
18 Dutch dialects from various parts of the Netherlands comparing the pronunciation of
100 words. The report relative distances, i.e. absolute Levenshtein differences divided
by the length of the larger words. The minimum relative distance is 36, the maximum
is 91. A lot of the variation between dialects may have to do with geographical distance
as shown by some studies using Levenshtein distance measures. Heeringa and Nerbonne
(2001) use 125 words to compare 21 Dutch dialect that are spoken in cities and villages
that roughly form a straight line from northeast Netherlands to southwest Netherlands.
They find a strong correlation between geographic distance and average Levenshtein dis-
tances between two dialects. Wieling et al. (2014) find that Tuscan dialects spoken more
distant from Florence to be more likely to differ from standard Italian.

14 As a point of reference, Isphording and Otten (2013) provide a comparison of languages based on the
40 words. They use a normalization of the Levenshtein distance that accounts for chance in similarities
and report the following distances from Dutch: English 63.22; German: 51.50.
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TABLE Al: AVERAGE LINGUISTIC DISTANCE OF DIALECTS TO STANDARD DUTCH BY
PROVINCE

Levenshtein distance

Subjective Geographical ODS NDS

1) @) 3) (4)
Drenthe 51 79 35 19
Flevoland 22 25 23 12
Friesland 72 62 43 37
Gelderland 34 52 30 28
Groningen 57 95 38 28
Limburg 56 85 35 32
Noord-Brabant 40 52 26 28
Noord-Holland 17 14 23 12
Overijssel 41 67 36 29
Utrecht 18 25 23 18
Zeeland 39 59 30 29
Zuid-Holland 20 23 22 12

Note: The study was done for 12 Dutch provinces and 5 Belgian provinces

(1): Subjective estimates of 69 males and 71 females from different parts in the Netherlands

(2): Geographical distance from the center of a province to Haarlem; rescaled 0-100; 100 was for a
Belgian province.

(3): Levenshtein distance based on Old Dialect Sample (ODS), 125 words in 324 dialects sampled in the
period 1921-1975.

(4): Levenshtein distance based on New Dialect Sample (NDS), 100 words in 27 dialects sampled in
2001.

Note in (3) and (4) no information was available for the province of Flevoland; we assume this province
to have the same distance to Standard Dutch as Noord-Holland.

Source: Van Bezooijen and Heeringa (2006)
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FicURE A1l: LANGUAGE DISTANCES
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FIGURE A3: CLASS-LEVEL AVERAGE SCORE AFTER WITHIN TRANSFORMATION AND
SHARE OF DIALECT-SPEAKING STUDENTS IN A CLASS
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