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We analyze the determinants of reading literacy, mathematical skills and science skills of
young immigrant children in the Netherlands. We find that these are affected by age at
immigration and whether or not one of the parents is native Dutch.
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1 Introduction

In the past decades, the immigrant population has become a substantial
part of the society in many European countries. Therefore, more research is
conducted focusing on immigrant children particularly on their educational
attainment. In many studies, there is a distinction between first-generation
immigrants who were born outside the host country with at least one par-
ent also born abroad, and second-generation immigrants who were born in
the immigrant country with at least one of the parents born outside the
immigrant country. A stylized finding is that in terms of educational at-
tainment, second-generation immigrant children are not very different from
native children whereas first-generation immigrant children are performing
worse.

The educational attainment of immigrant children in the European con-
text has been investigated in a number of recent studies. For example,
Colding et al. (2009) study the gap in high school completion between
immigrant children and native Danish children and find that family char-
acteristics and age at immigration are important determinants of the gaps.
Bratsberg et al. (2010) do a similar analysis for Norway. Although the gap
between immigrant children and native Norwegian children decreased over
the past decades, the first-generation immigrant children are especially more
likely to leave high school early with this effect being stronger the later the
age at immigration. Dustmann et al. (2012) compare the educational gap
between second-generation immigrant children and native children aged 15,
across several OECD countries. Parental characteristics are an important
determinant with a foreign language spoken at home being the single most
important factor associated with the educational gap.

There are also a couple on non-European studies. Cortes (2006) anal-
yses educational performance of children in San Diego and Miami finding
that the gap in test scores between first-generation and second-generation
immigrant children decreases the longer first-generation immigrant children
reside in the United States. Sweetman (2010) uses TIMSS data and finds
that immigrant scores are on average below those of the domestic born in
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scores comparable to those of the domestic born. He also finds that years
in the host country have almost no impact on test scores beyond the first
year of arrival. Finally, Corak (2011) analyses high-school dropout rates of
a cohort of immigrants who arrived in Canada as children. He finds that
the chances of being a high-school dropout do not vary according to age at
arrival up to age 9. Children arriving after that age are more likely to not
graduate from high school.

In the Netherlands, Van Ours and Veenman (2003, 2006) study the ed-
ucational gap between the native Dutch and immigrant students, who are
aged between 15 and 29. Van Ours and Veenman (2003) find the evidence
that the gap in educational attainment between the two groups is smaller
for the second-generation immigrants than the first-generation immigrants.
Van Ours and Veenman (2006), on the other hand, investigate the effect
of age at immigration and present evidence that educational attainment of
second-generation immigrants indeed depends on the age at immigration,
although the age threshold depends on gender and country of origin. Van
Ours and Veenman (2010) explore the effect of interethnic marriages on
the educational attainment of Moluccan immigrant children and find that
children born from mixed ethnic parents do better than those born from ho-
mogeneous ethnic parents. Finally, Schnepf (2007) conducts a cross-country
analysis and studies differences in maths and reading test scores between
the native and immigrant children in each country. Using similar data as
we do she finds that immigrant children in the Netherlands score less than
the native children, although only 2 out of 18 estimates suggest statistically
significant differences in the test scores between the two groups of students.

In the current paper, we investigate the differences in test scores, be-
tween immigrant children in the Netherlands and native Dutch children
conditional on personal and family characteristics and classroom environ-
ment. Similarly to the existing literature, this paper also highlights the
differential educational achievements by first and second-generation immi-
grants. Moreover, for the first-generation immigrants, we study whether the
age at immigration influences the academic achievements.

In contrast to the majority of previous literature that exclusively study
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paper uses information on the test scores of children aged 9 and 10. This al-
lows us to study if the educational gap also exists early on in life. Unlike most
of the previous studies that measure educational attainment in terms of com-
pleted education, our data allow us to make a distinction between language,
science and math test scores. The outcomes of all three subjects are stud-
ied, since differential levels of linguistic requirements across these subjects
may lead us to observe varying degrees of gaps in test scores among students.
Moreover, we explore in detail the importance of mixed /homogeneous ethnic

marriages and its differential impacts by children’s age at immigration.

2 Data

Our empirical analysis is based on information on the educational attain-
ment of children in the Netherlands. The datasets employed are the 2006
Progress in International Reading Literacy Study (PIRLS) and the 2007
Trends in International Mathematics and Science Study (TIMSS). These
datasets share similar characteristics, since both surveys were designed and
conducted by the International Association for the Evaluation of Educa-
tional Achievement (IEA). PIRLS assesses the reading abilities while TIMSS
collects information on the mathematics and science abilities. The samples
of students in both surveys were selected using a two-stage sampling design.
In the first stage, schools were selected using a probability-proportional-to-
size sampling scheme ; in the second stage, classes were randomly sampled
from each of the selected schools.!

Similar sets of covariates are available from both PIRLS and TIMSS.
For example, at the individual student level, PIRLS and TIMSS hold infor-
mation on age and gender of students and the number of books at home.
However, the highest educational qualifications of parents are only avail-
able in PIRLS. As a result, we also use the information on the number of
books at home as a proxy for the parental educational background. The
science and math results are from TIMSS-2007 and based on 1475 observa-
tions from 113 classrooms. There are 111 first-generation immigrants, 225

second-generation immigrants and 146 of these immigrant children are from

!See our companion paper, Ohinata and Van Ours (2011) in which we investigate the
presence of negative spillover effects from immigrant children to native Dutch children.



mixed marriages. The reading scores are from PIRLS-2006 and based on
1591 observations from 116 classrooms. There are 25 first-generation immi-
grants, 185 second-generation immigrants and 141 immigrant children from
mixed marriages.

Table 1 provides summary statistics for the various groups of children,
distinguished by immigrant status. Panel a shows that there are big dif-
ferences in average science test scores and math test scores between the
three groups of children. Native children have test scores that are on aver-
age 25 to 30 points higher than second-generation immigrant children who
in their turn have scores that are on average 20 to 25 points higher than
those of first-generation immigrant children. In the TIMSS data, about half
the second-generation immigrant children have parents of which one is na-
tive. For first-generation immigrants this is about one-third. Among the
first-generation immigrant children the share of girls is much lower than
among native children and second-generation immigrant children. The av-
erage number of books which we use as an indicator for parental educational
attainment is higher in homes of native Dutch children and lowest in homes
of first-generation immigrant children. Whereas 20 percent of the first-
generation children have 10 books or less at home, this is the case for only
4 percent of the native children.

Panel b of Table 1 shows that the average reading test scores do not
differ a lot between native children and second-generation immigrant chil-
dren. The difference is 5 points, whereas the difference between second-
generation immigrant children and first-generation immigrant children is 25
points. In the PIRLS sample about three-quarter of the second generation
immigrant children are from a mixed marriage, which is about one-third
for first-generation immigrant children. The percentage of girls is very high
among first-generation immigrant children, but this may be coincidental
and related to the small sample size. The distribution of the number of
books at home is not very different from the children in the TIMSS sample.
The PIRLS data also contain information on parental educational attain-
ment. The educational attainment of the parents is higher for native Dutch
children than for second-generation immigrants. Somewhat surprisingly the

educational attainment of first-generation immigrants is rather high. Again,



this may have to do with the small sample size for the first-generation im-

migrants.

3 Stylized facts

Figure 1 provides the distributions of test scores of the different groups of
children. The top graph shows the distribution of the science test scores.
There is a clear ordering with native children having the highest test scores
and first-generation immigrants having the lowest test scores. However, at
the top end of the distribution the difference between native children and
second-generation immigrant children is not so big. The distribution of
science test scores for second-generation immigrant children has a fat left
tail indicating that there are quite a few children who have a low score.
First-generation immigrant children have a long left tail of the distribution
of science test scores. Although the distributions of the math test scores
shown in the middle graph are similar there are also some differences. The
distribution for the native children has two peaks and the high-end distri-
bution for the second-generation immigrant children is not so close to the
distribution for the native children as was the case for the distribution of the
science test scores. The bottom graph of Figure 1 shows the distributions
of the reading test scores indicating that there are only small differences be-
tween native children and second-generation children. The distribution for
the first-generation immigrant children is to the left of the other two groups
but note that this is based on only a few observations.

Figure 2 presents the distributions of the test scores for second-generation
immigrant children distinguished by whether or not they have two immigrant
parents. From the top graph it is clear that children from mixed marriages
perform much better in terms of their science test scores than children with
two immigrant parents do. Whereas for children from mixed marriages there
is a lot of probability mass at the high end of the distribution, for children
with two immigrant parents this is the case at the low end of the distribu-
tion. The middle graph shows that for math test scores there are also clear
differences although they are not as big as for the science scores. Finally, the

bottom graph of Figure 2 shows that for reading test scores the differences



are not that big either.

Figure 3 is similar to Figure 2, but for first-generation immigrants. We
did not include the distributions of the reading test scores because the
number of observation for first-generation immigrant children in the PIRLS
dataset is too small. Both for the science test scores as well as the math
test scores, there are differences between first-generation immigrants from
mixed marriages and first-generation immigrant children with two immi-
grant parents but especially for the math scores the differences are not that

big.

4 Set-up of the analysis

In our empirical analysis, we estimate the parameters of the following equa-

tion:
Yic = 51'1 + €ic (1)

where y;. denotes the test score for the i student in ¢ classroom, z;
captures the students’ individual and family characteristics. Furthermore,
the error term, ¢;. = . + u;¢, is composed of two terms: c«. reflects the
classroom fixed effects and u;. is the random error term. Our data allow us
to investigate the effects of the following individual and family characteris-
tics: whether a child is a first-generation or second-generation immigrant,
whether the parents of the child form a mixed couple (i.e. mother and father
are native and immigrant), the gender and age of the child and the number
of books at home. The number of books at home is specified in discrete
intervals (up to 10, 11 to 25, 26 to 100, 101 to 200 and more than 200) for
which we use dummy variables. Our data also allow us to include classroom

fixed effects in our estimates.

5 Parameter estimates

The parameter estimates of equation (1) are presented in Table 2. The
first column shows the parameter estimates for the science scores. Second-

generation immigrant children have a significantly lower science test score



compared to native children, while first-generation immigrants children have
an even lower science test score. Having parents from a mixed marriage lead
to a positive and significant effect on the science score of their children.? The
size of this effect is about the same in magnitude — but opposite in sign —
as the second-generation dummy. This implies that second-generation im-
migrant children from a mixed marriage have about the same educational
attainment as native children. Girls have a significantly lower science score
than boys while age has no effect. The second column of Table 2 shows the
effects of introducing classroom fixed effects. These represent a variety of
potential effects such as geographical location, school characteristics, edu-
cational resources but also unobserved heterogeneity at the level of families
and individuals. Controlling for the classroom unobserved characteristics
uniformly reduces the effects of being an immigrant child, in absolute sense,
although the general pattern is unaffected. The third and fourth columns
show that this general pattern is also present for the math scores. The fifth
column of Table 2 shows that for the reading scores there is only one sig-
nificant parameter. First-generation immigrants have a significantly lower
reading score than native children, while second-generation immigrant chil-
dren do not suffer significant disadvantages compared to the native children.
Introducing classroom fixed effects or parental education dummies as addi-
tional explanatory variables does not change these results.

In Table 3, we explore whether age at immigration has an effect on
the educational attainment of the immigrant children. Age at immigration
information is only available in TIMSS and, therefore, this analysis is only
possible for the science and math scores and not for the reading scores.
The first column shows that the negative effect of being a first-generation
immigrant on the science score increases in absolute terms if the age at
immigration increases, but the effect is not strong. The second and third
columns of Table 3 show parameter estimates if we interact the immigrant
dummies with parental marriage. There seems to be no significant effect on

the science score for immigrant children born from interethnic parents.® For

*We also investigated whether it mattered if the father or the mother was native, but we
found no evidence for this. The finding of Van Ours and Veenman (2010), which indicates
that a mixed marriage is only better for the educational performance of Moluccan children
if the mother is native, is probably specific to the Moluccan immigrant group.

3The significant negative effect of the first generation dummy for 1-5 years age at



first-generation immigrant children with two immigrant parents, there is a
clear relationship between science score and age at immigration. Children
who entered at age 5 or older have a much lower science test score than
children who entered as a baby, who have about the same science test score
as second-generation immigrant children. The fourth to sixth columns of

Table 3 show similar parameter estimates for the math test scores.

6 Conclusions

We analyze the determinants of the educational attainment of young chil-
dren in the Netherlands. Our analysis uses data from various sources, which
allow us to characterize educational attainment in terms of reading literacy,
mathematical skills and science skills. We find that immigrant children aged
9 and 10 perform worse in terms of science and maths test scores compared
to native Dutch children whereas almost no significant differences are found
when we look at the effects on reading test scores. The negative perfor-
mance is observed particularly among the first-generation immigrant chil-
dren. Only if their parents have a mixed marriage (i.e. marriages in which
either the mother or father is native Dutch) does this worse performance
disappear. Results from further analysis on science and maths test scores
suggest that age at immigration is important particularly for immigrant chil-
dren born from homogeneous ethnicity marriages. More specifically, nega-
tive educational achievements are observed the later these children arrived
in the Netherlands. The lower educational achievement among immigrant
children may be caused by the linguistic barriers faced by them. However,
this is likely to be only part of the story. Our results suggest that second-
generation immigrants have no lower language scores compared to native
Dutch children irrespective of the origin of their parents. Another potential
explanation for the finding is that families with two immigrant parents are
on average less oriented to schooling performance or less equipped to support
their children. For example, if both parents are immigrants, they may find
it more difficult to integrate and acquire relevant educational information

during the parent group meetings held at school.

immigration may have to do with the small sample size.
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Table 1: Means of variables

Second First

Natives generation generation Total Min Max
a. TIMSS
Science test score 540 509 485 531 297 709
Math test score 549 524 503 542 300 710
Parents mixed marriage 0.00 0.49 0.32 0.10 0 1
Female 0.50 0.53 0.43 0.50 0 1
Age 9.65 9.61 9.72 9.65 9 10
Books at home
10 or less 0.04 0.15 0.20 0.07
11-25 0.44 0.28 0.29 0.27 0 1
26-100 0.49 0.40 0.33 0.42 0 1
101-200 0.36 0.11 0.11 0.15 0 1
More than 200 0.31 0.07 0.07 0.10 0 1
Total 1.00 1.00 1.00 1.00
Observations 1139 225 111 1475
b. PIRLS
Reading test score 562 557 532 561 376 684
Parents mixed marriage 0.00 0.71 0.36 0.09 0 1
Female 0.51 0.55 0.64 0.52 0 1
Age 9.64 9.64 9.56 9.64 9 10
Books at home
10 or less 0.11 0.13 0.24 0.11
11-25 0.14 0.17 0.24 0.15 0 1
26-100 0.30 0.30 0.12 0.30 0 1
101-200 0.18 0.16 0.16 0.18 0 1
More than 200 0.26 0.24 0.24 0.26 0 1
Total 1.00 1.00 1.00 1.00
Education parents
Higher 0.43 0.38 0.56 0.42 0 1
Post-secondary 0.03 0.03 0.04 0.03 0 1
Upper-secondary 0.35 0.32 0.20 0.34 0 1
Lower 0.19 0.27 0.20 0.21
Total 1.00 1.00 1.00 1.00
Observations 1381 185 25 1591

11



oA9] (%01) %€ 1 JULYIUTIS = (4)
tsosotjjuared UT SIOLIS PIBPUR)S ISNCOI UO Paseq SOIPSIJe)S-7 9JN[OSqe SWOO0ISSe[D 9T WOIJ SUOIJeAIdS(O TEGT U0 paseq pue 900g-STHIJ WOIJ o1k s8I100s SUIpeal o)
{SWOO0ISSR[D ¢ WOIJ SUOTPRAIdS(O G)FT U0 Paseq pue /00g-SSINLI, WOIJ oI S}NSaI [IBUW PUR 90USIIS oY) (00T AQ POPIAIP Ud( da®Y sojewmse Iojourered [[y 910N

sok sok ou SoA ou Sk ou S100J0 POX1j WOOISSB]))

SoA ou ou ou ou ou ou mwﬁaazﬁ QOS@US@@ ﬁﬁaﬁopdnﬁ

SoA SoK SoA SoA SoA SoA S sorrunp j{0og
(60) €00~ (9°0) 200~ (20) 00~ | xx(@T) 120~ «(2T)2e0- | (£0) 010 (1°0) 100 03y
(6°0) 2070 (9°0) ¢0°0 (60) 200 | %x(T°G) €T°0-  4x(8F) PT0- | «x(L'€) OT°0-  44(TF7) TT0- orewa ]
(Z'1) 600 (¥'1) 01°0 (1) 210 | 4x(02) P10 4x(27C) 880 | 4x(€€) 610  4x(29) TF0 OBRLLIBUI POXTUL SYUSIR]
+5x(0°€) 820 4x(97) 620 4x(1°€) T€0- | 44(€€) 620 4x(F8) €50~ | 4x(FC) $£0-  4«(201) ¥9°0- UOI}RIOUS-}SIL |
(1'71)800-  (£71) 60°0- (9D 810~ | «(6T)8T0-  x(5°9) 07°0- | %x(8€) 160 4x(¢'8) L¥°0- UOIYRIDUDF-PUOIIG

910908 1599 wr:@)m@m 9.109S 1899 Qudz 9.109S 1899 oogwﬁom

S9.I00S wﬂﬂuﬁom pue ygjlewr RQUQQMOm JI0J Sojelil)so IojomielIed 7 9[q€],

12



“Toad] (%0T)
%G 1% JUedYIUSIS = () 4y ‘SOSOYIUSIRd Ul SIOIID PIRPURIS ISNGOI UO POk SO1ISIIRIS-] 9IN[OSqR S109]Jo POXI] WIOOISSR[O PUR SIIIWIND 0O UIRIUOD SOIBUIIYSO [[@

{SWI00ISSR[D T WOIJ SUOIPRAIdSqO G U0 Paseq pue L00Z-SSINLIL WO oI S}NSaI [IeW pue 90USIIS YY) (00T AQ POPIAIP Ud( da®Y sojewss 1ojouwrered [y 910N

#(€2) L0°0- #(€2) L0°0- (€°0) 80°0- €0) 80°0- 9By

+x(0°G) €1°0- «+(1°G) €T°0- +x(L°€) 0T°0- +x(L°€) 0T°0- Sl CIEE |

— +(8°2) ST°0 +«x(€°€) 6T°0 9SeLIIeW PIXTW SUIR ]

«(6€) 770~ (7 v 900 | xx(€€) €0 | (8 @ 050~ (2°0) €00~ | «x(0'F) 6£°0- | s1eOL +G uOTyRIOULS-1SII ]

(91) 02°0-  (@1) 010~ | «x(12) 220~ | 4x(1°€) €€°0-  4x(67C) GT0- | 4x(T'F) 9€°0- | ST@OA G-T UOIRISUIT-)SIL ]

wx(FT) 1070~ «(871) 8270~ | 4x(€°€) 65°0- | ««(€2) €20~  (€71) 610" | %x(¢°€) 62°0- | Ie9A [-( UORIOUDT-SIL]

(T2 F10- (70) 200 | 4x(12) €1°0- | 4(07) 120~ (1°0) 10°0- | «x(8°€) 02°0- UO[}RIOUDB-PUOIG
agerLIeut ogeLLIRT o ogerLIBI ogerLIRI o

STIOOUDGOWOH POXIIN SNOURSOWOH POXIIN
91008 1S9} e\ 91008 1893 90UdING

QOMHN.HWMEEM 1e o8e JO 3999 94} {S0I1008 [ielW pue 20UAIOS I0] Sa9jeUII)So IojomeICd ¢ 9[qe],

13



[10]
o
=
w
=
=
=+
o
=
™
o
=
o 4
T T T T T
300 400 500 600 700
Science test score
Natives ~ —===-—- Second generation
— —— First generation
18]
o 4
=
w
o
=
<
o
=
o™
o 4
=
o 4
T T T T T
300 400 500 600 700
Math test score
Natives  —===-—- Second generation
— —— First generation
[10]
o 4
=
w
o 4
=
<
o 4
=
™
o
=
o
T T T T
400 500 600 700
Reading test score
Matives = ——=———- Second generation

— —— First generation

Figure 1: Kernel densities; test scores children 9-10 by immigrant type;
science (top), math (middle), reading (bottom)
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Figure 2: Kernel densities; test scores second-generation immigrant children
9-10 by type of marriage parents; science (top), math (middle), reading
(bottom)
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Figure 3: Kernel densities; test scores first-generation immigrant children
9-10 by type of marriage parents; science (top), math (bottom)
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