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Abstract
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child’s probability of attending the highest school track, that is, German Gymnasium.
Including family fixed effects in a sibling model, our estimates become considerably
smaller and are no longer significant, indicating an upward bias in multivariate models.
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based preschool system might be a reason for the zero effects.
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1 Introduction

It is well-known that early childhood is a crucial period for the development of future
socio-economic outcomes. Several studies show that living conditions in early life are
valid predictors of later individual development in many dimensions, including health
and education (see, for example, Maccini and Yang 2009; Gould et al. 2011). This is
particularly true in the case of early differences in human capital endowment. In line
with theoretical considerations by James Heckman, who models the skill-formation
process over the lifecycle (see, for example, Cunha and Heckman 2007; Heckman et al.
2006), many empirical studies find that early investment in human capital has positive
medium- and long-term effects on adolescents’ and adults’ socio-economic outcomes
and yields higher returns than later remediation measures. This result is mainly based
on several experimental studies such as the Perry Preschool Program (see Belfield et al.
2006; Heckman et al. 2010, for a follow-up) or the Abecedarian Project (see Temple
and Reynolds 2007), as well as on quasi-experimental evidence from larger programs
such as Head Start (see Garces et al. 2002; Ludwig and Miller 2007).

This paper analyzes the causal effect of years of preschool attendance in Germany
on the probability of attending the highest secondary school track after primary school,
that is, high school (Gymnasium). Secondary school track attendance is a widely
studied outcome in many German analyses since it largely predicts future outcomes
of children such as cognitive skills, secondary school degree, and earnings (Dustmann
2004; Jiirges and Schneider 2007; Baumert et al. 2009). We use a sibling approach in
which we include family fixed effects and therefore capture all unobservable effects at
the family level that affect siblings’ preschool attendance and secondary school track
choice alike. In contrast to existing cross-sectional studies and our own cross-sectional
estimates, we find that an additional year of preschool attendance has no significant
effect on the probability of attending high school when we account for family-level
heterogeneity.

This is a surprising finding—at least initially. However, characteristics of the Ger-
man early childhood education system may explain it. First, the German preschool
system is center based and very different from many experimental settings or other
model programs such as Head Start. These other programs often include nutrition
programs, substantial involvement of parents, and home visits. Second, studied U.S.
programs are mostly targeted at children in need, whereas German preschool is a

large-scale institution open to all children between the ages of three and six. In fact,



German preschool more closely resembles universal prekindergarten programs (Pre-K)
in the United States or similar programs in other countries.!

Our sibling approach goes beyond finding partial correlations between preschool
attendance and secondary school track choice, thereby complementing multivariate
analyses that were carried out in other German studies on the topic (see Spiess et al.
2003; Biichner and Spiess 2007; Landvoigt et al. 2007; Seyda 2009). These studies show
significant positive associations between overall preschool attendance and the proba-
bility of attending the highest secondary school track, that is, German high school
(Gymnasium) (see Landvoigt et al. 2007), and, for immigrant children, a negative
relationship between preschool attendance in the year prior to school entrance and
the probability of attending the lowest secondary school track, that is, German basic
school (Hauptschule) (see Spiess et al. 2003). Studies that identify significant effects
of the years spent in preschool include Biichner and Spiess (2007), who find a negative
association with the probability of attending basic school, and Seyda (2009), who finds
a positive correlation with the probability of attending high school.

Since preschool attendance is not randomly assigned to children and might depend
on many (non-observable) factors, causation is a central issue in interpreting preschool
effects in non-experimental programs. In this paper, we use a sibling approach to tackle
the causality problem. The German Socio-Economic Panel (GSOEP), which samples
households and provides information on all household members, allows us to study
whether variation in years of preschool attendance across siblings leads to differences
in the probability of attending the highest secondary school track. Econometrically,

this means estimating family fixed effects models in which we can capture all unob-

!Several papers study the effects of universal Pre-K and similar center-based programs on cogni-
tive outcomes in the United States. Gormley et al. (2005) find positive short-term effects of universal
Pre-K in Oklahoma on student test scores, in particular for Hispanics and blacks. Loeb et al. (2007)
finds positive effects of Pre-K on test scores in U.S. kindergartens with special effects for Hispanics.
Magnuson et al. (2007) show a positive correlation between Pre-K and test scores in U.S. kinder-
gartens; however, the effects already fade after the first grade of primary school. Fitzpatrick (2008)
uses a difference-in-differences approach to evaluate the Pre-K program in Georgia (USA) and shows
positive effects on disadvantaged children’s academic achievement in reading and math at grade 4.
Similarly, Cascio (2009) and Dhuey (2011) estimate the long-term effects of introducing kindergarten
into public schools in the 1960s and 1970s. Although U.S. kindergartens are part of the U.S. K-12
school system, at that time they were very similar to preschool institutions. As a consequence of the
expansion of public kindergartens, these studies find very modest effects on reduced school drop-out
rates and less institutionalization among whites (Cascio 2009), as well as negative effects on being
below grade and positive impacts on wages for Hispanic children (Dhuey 2011). Outside the United
States, Berlinski et al. (2009) find positive short-term effects of preschool expansion on test scores in
primary schools in Argentina with bigger effects in more disadvantaged municipalities. Havnes and
Mogstad (2011) find a positive long-term impact of child care expansion in Norway on individual
outcomes such as educational attainment and labor market participation. Their effects are mostly
driven by benefits for children of low educated mothers.



served family-level factors that have the same linear, additive effect on both preschool
attendance and later outcomes of the siblings.
This method is frequently employed in the economic literature dealing with cau-

2 For example, and with relevance to our

sation issues in econometric identification.
own work, Garces et al. (2002) use a sibling approach to identify long-term effects of
Head Start participation on outcomes such as high school completion and college at-
tendance; Berlinski et al. (2008), in a study of Uruguay, exploit within-family variation
in preschool attendance across siblings to show positive effects of preschool education
on years of completed education and negative effects on school drop-out.

In standard OLS estimations we find significant positive associations between one
additional year of preschool attendance and the probability of attending high school,
varying in magnitude between sub-samples of children with different socio-economic
background. However, when we include family fixed effects in a sibling sample, the
impact of an additional year of preschool attendance becomes significantly smaller and
is not significantly different from zero. Nevertheless, we do find some evidence that
children with migration background whose mothers do not speak German benefit more
from an additional year of preschool than children with migration background having
a German-speaking mother. Several covariates account for sibling-specific differences
(affecting within-family variation in years of preschool attendance and track choice at
the same time), such as birth order, age at school entrance, household income, and
mothers’ employment at the start of preschool. In addition, the GSOEP provides
data from a test assessing innate ability of adolescents, as well as information on the
social skills of three year old children (reported by mothers). These data allow us to
investigate whether within-family differences across siblings in these dimensions affect
preschool attendance and our outcome at the same time. We find that neither sibling-
specific innate ability nor social skills is likely to explain within-family differences
in preschool. This makes us confident that we have found causal effects of years of
preschool attendance.

Several conclusions can be drawn from these findings. Years spent in preschool
seems to be highly selective so that standard multivariate OLS models may not capture
all crucial factors that affect a family’s preschool decisions. Non-significant effects in
specifications with family fixed effects show that non-targeted, low-intensity programs
such as the German preschool might have no effect on educational outcomes in the
medium-term. This is in line with the results from most other universal preschool
programs that find, if any, very modest overall effects and /or benefits that are confined

to disadvantaged children. For example, German preschool does not explicitly focus

2See Griliches (1979) for an early overview that deals with advantages and caveats of identification
in sibling models and Section 3.1 for further studies.



on the academic and non-academic development of children that could positively affect
outcomes such as the choice of secondary school track. Only recently have curricula
at the state level been introduced to specify the competencies children should acquire
in preschool (Spiefs 2009, p. 378). Effects from German preschool seem to be limited
to special groups and, if any, compensate for a lack of very fundamental skills not
acquired at home, such as language proficiency of children with migrant background.

Section 2 of this paper provides a brief overview of the German preschool and
school system. In Section 3, we present our estimation strategy and describe the
GSOEP data. Section 4 sets out both the OLS results and estimates from family fixed
effects models on the effect of years of preschool attendance on secondary school track

choice, followed by robustness checks. Section 5 concludes.

2 Germany’s Preschool and School System

In Germany, kindergarten is the preschool facility attended by children aged three to
six. In contrast to the United States, the German kindergarten (hereafter, preschool)
is not part of the school system and not integrated with the public schools. German
law mandates that preschool is to support parents in reconciling job and family. In
addition, preschool is supposed to prepare children for school and (even though not
institutionally included with schools) can be regarded as the first part of the educa-
tion system (Spiess et al. 2003). Attendance is voluntary, but most German children
attend preschool for at least one year during the three years previous to school start.?
Preschools are mostly provided by municipalities and nonprofit organizations; the
share of private for-profit providers is negligible.* Although preschool attendance is
predominantly publicly financed, parents usually have to pay a fee, the amount of
which varies across states and/or municipalities. Only recently have state-level regu-
lations with regard to curricula or staff-child ratios been introduced. These regulations
are very heterogeneous and not binding for the single child care center (Spiefs 2009,
p. 378). Thus, attendance at German center-based preschool cannot be compared to
participation in programs such as, for example, Head Start, that include health and
nutrition services for the children, fixed curricula, or substantial parental involvement.

The secondary school track attended after primary school, which is our dependent
variable, has considerable implications for children’s future education and occupation.

After grade 4 of primary school, the German school system separates students into

3Based on own calculations with the GSOEP, 97 percent of the children in our sample attend
preschool for at least one year; see also Section 3.2.

4In 2008, the share of for-profit providers of preschool (for children aged three to six) was about
0.7 percent in West Germany and about 0.4 percent in East Germany (see Spiefs 2009, p. 377).



three different types of secondary schools:®> The lowest academic track is basic school
(Hauptschule) and lasts five or six years. The intermediate track, middle school (Re-
alschule), lasts six years and the highest academic track, the high school (Gymnasium),
lasts eight or nine years. The first two tracks are more vocationally oriented; passing
the exit exams of German high school (the Abitur) is the traditional and direct way
into higher education institutions such as the university.

Different learning and developmental environments in these tracks can lead to
differences in cognitive skills at later ages (Baumert et al. 2009). Moreover, as mobility
between the different tracks is infrequent (especially upward mobility, see Jiirges and
Schneider 2007), track choice decisions are highly determinative of the secondary school
degree. This, in turn, has implications for individual labor market outcomes such as
future earnings (Dustmann 2004).

The decision as to secondary school track is not based on an objective test of
cognitive achievement at the end of primary school that could inform about students’
aptitude for one of the academic tracks. Instead, at the end of grade 4, primary school
teachers make a subjective recommendation for one of the tracks based on students’
grade point average in crucial subjects (mostly in German, math, and science). In
some German states, parents are not bound by the teacher’s recommendation. Lower
educated parents who care less about the educational pathways of their children or who
are less confident might follow the recommendation or even choose a less prestigious
track than recommended. More educated parents will perhaps override the teacher’s
recommendation and send their children to a higher track than recommended. Even
if the teacher recommendation is binding, teachers’ (grade-based) assessment does not
necessarily reflect students’ academic performance. Liidemann and Schwerdt (2010)
show that children with migration background tend to receive recommendations for the
less prestigious tracks, even if they have the same performance on student achievement
tests and the same general intelligence as their classmates from better-off families.®
Thus, secondary school track attendance is a multidimensional outcome that is not
exclusively affected by differences in cognitive development.

This educational system leads to different interpretations of the channels of a causal
association between years of preschool attendance and choice of secondary school track.

On the one hand, longer preschool attendance might simply improve the cognitive de-

5Tn the states of the former German Democratic Republic, the lowest academic track, basic school,
does not exist and in some other states this track has also been abolished. Moreover, in the states of
Brandenburg and Berlin, tracking takes place after grade 6 instead of after grade 4.

6Since the recommendation is based on school grades, children with migration background also
receive lower grade point averages than their better-off classmates, given equal general intelligence
and performance on student achievement tests. Performance on student achievement tests, as well
as measures of general intelligence, are from the German extension of the Progress in International
Reading Literacy Study 2001 (PIRLS 2001).



velopment that teachers consider crucial for making a recommendation to high school.
On the other hand, other less favorable factors that negatively affect parents’ track
choice and/or teachers’ recommendations (such as a lower social background) might
be compensated for by skills acquired in preschool. One could expect that preschool
enhances the skills that children from a low social and/or migration background need
to have over and above those possessed by children from a favorable background in
order to either receive a high school recommendation or be sent to one by choice of

their parents.”

3 Empirical Strategy and Data

This section describes our estimation strategy for identifying causal effects of years of
preschool attendance on future school track choice after primary school. Moreover, we
provide an overview of the German Socio-Economic Panel (GSOEP), the household

survey used in our analysis.

3.1 Estimation Strategy

Our empirical strategy consists of two parts. In the first step, we estimate multivariate
OLS regressions analyzing the association between years of preschool attendance and
future secondary school track choice. This ties in with several studies that provide first
evidence on this question for Germany (Spiess et al. 2003; Biichner and Spiess 2007;
Landvoigt et al. 2007; Seyda 2009). In the multivariate OLS analysis, our empirical
setting is generally the same as that used in these other papers. However, we have a
much larger sample of the GSOEP and we focus on children’s preschool attendance
during the three years prior to school entrance since this is the period in which children
typically attend the German kindergarten.® As the dependent variable we choose a
dummy indicating whether the child attends the highest school track (that is, high
school) after primary school. Formally, this leads to the estimation of the following
equation:

gym; = o+ [ * preschool; + v % cov; + €; (1)

"In this context, noncognitive skills acquired in German preschools could also play a major role
(see, for example, Cinnirella et al. 2011).

8Spiess et al. (2003) analyze the effects of preschool attendance in the year before school entrance,
whereas Landvoigt et al. (2007) study preschool attendance of children in the five years before school
entrance. The latter approach is similar to ours although we cannot estimate the returns to four
versus three or five versus four years of preschool attendance. We chose to accept this limitation
in the interests of having a larger sample. Biichner and Spiess (2007) even look at six years before
school entrance. Seyda (2009), who also analyzes three years before school entrance, comes closest to
our approach.



gym,; is a dummy variable that equals 1 if the child attends high school (Gymna-
sium); 0 otherwise. Our explanatory variable of main interest, preschool;, indicates
the time spent in preschool during the years prior to school entrance (from zero to
three years). The vector cov; consists of several variables that could confound the
association between years of preschool attendance and high school attendance. We
include the highest educational degree of the parents, as well as mother’s employment
status and household income in the year children enter preschool. Furthermore, we
control for a set of children characteristics such as sex, birth order, and the age at
school and track entrance. Dummies for the year and state of secondary school track
entrance account for time trends and state differences in tracking regimes (Section 3.2
provides a detailed overview of our data set and the variables we use). ¢; is a zero-mean
error term. The coefficient on preschool;, 3, shows the effect of one additional year of
preschool attendance on the probability of attending high school.

The GSOEP allows us to include several important covariates in Equation (1)
that might affect both our variables preschool; and gym; and could therefore bias (3
in a multivariate setting. However, there are still several concerns over whether the
estimated relationship between years of preschool attendance and secondary school
track choice is causal in this model. Preschool attendance is not random, but is affected
by several factors at the individual and family level. Apart from the characteristics
for which we can control in Equation (1), several others are partly or completely
unobserved, for example, ability of the children or parental appreciation of education.
If these factors affect both preschool attendance and future secondary school track
choice, the results from estimations of Equation (1) will be biased.

The direction of a possible bias is not clear a priori. One could expect that the
children of parents having a high appreciation of education and a more beneficial
social background attend preschool longer than others, and have a higher probability
of attending high school even in the absence of preschool attendance. This would lead
to an upward bias of our coefficient on preschool;. For example, Becker (2010) finds
that German children attend preschool slightly longer than children with a Turkish
migration background. On the other hand, some German evidence also shows that
children with a lower socio-economic background have a higher probability of attending
preschool longer, especially when the availability of preschool is rationed. Fuchs and
Peucker (2006) argue that there is a tendency to favor children from less favorable
backgrounds who have working mothers when access to preschool for three year old
children is limited. This might result in a downward bias of our coefficient of interest.

To more accurately predict whether there is a causal relationship between years of
preschool attendance and secondary school track choice, in a second step, we apply

a sibling approach. There is a large body of literature dealing with sibling models,



including many discussions of the advantages and pitfalls of this method.® The crucial
difference between our empirical strategy in Equation (1) and the sibling approach
involves including a family fixed effect in the sibling specification. Doing this allows
us to account for any unobserved factor at the family level that has the same linear,
additive effect on preschool attendance and secondary school track choice of siblings.
For example, the role played by parents’ appreciation of education, which is constant
across their children, can be captured by family fixed effects. The straightforward way

of estimating a model with family fixed effects is the following:

gymis = K + 0 * preschool;y + T * coviy + pyg + oy (2)

The dependent variable gym;; indicates whether child i of family f attends high
school (Gymnasium) or not; preschool;; provides information on the preschool atten-
dance of child i in family f in the three years before school; cov;s is a vector of different
sibling-specific covariates determining both preschool;y and gym,s. In this approach,
we can include only those factors that differ across siblings, such as household income
and mother’s employment (both assessed in the year of preschool entrance) or birth
order. s is the fixed effect at the family level; o;¢ is a sibling-specific zero-mean
error term. The effect on future secondary school track choice will be identified by
within-family variation in the years of preschool attendance across siblings.

This approach excludes many confounding (un)observable factors at the family
level that are constant across siblings; however, there are several within-family differ-
ences across siblings that might affect their preschool attendance and also our outcome
of interest. For example, a family’s socio-economic situation could change as the num-
ber of children increases. The first born might attract more attention from the parents
and they thus may invest more in that child’s early education. In such a case, effects
of longer preschool attendance of earlier-born children could not be disentangled from
stronger parental support of these children in early years. Parents’ higher investment
in (costly) preschool for earlier-born children could also be due to lower budget con-
straints when family size is smaller. Therefore, our effects could be confounded with

better outcomes of earlier-born children within families, a finding that stems from the

9See, for example, Taubman (1976) for one of the first studies using siblings to identify the returns
to schooling. A first overview article on this topic is Griliches (1979). A seminal paper is Ashenfelter
and Krueger (1994), which uses monozygotic twins to estimate returns to schooling on future earnings.
Ashenfelter and Zimmerman (1997) use data on brothers to estimate returns to schooling. More
recent work by Garces et al. (2002) uses siblings to identify effects of Head Start attendance on
different educational outcomes. Berlinski et al. (2008) exploit differences in sibling-specific preschool
attendance in Uruguay in order to study effects on years in education and on drop-out rates. Salm
and Schunk (2011) apply a sibling approach to study health as a channel for the transmission of
human capital.



literature on birth order effects.!® Our controls for household income and parents’
employment status at the start of preschool, as well as for birth order, are likely to
eliminate many of these confounding effects.

Moreover, we account for sibling differences in the age at school entrance since this
might be associated with longer preschool attendance and, at the same time, has a
direct effect on educational outcomes. In Germany, age at school entrance can vary
between six and seven years due to cut-off rules for entrance. Children who start school
one year later could have attended preschool one year longer than their siblings. At
the same time, the literature on school entrance effects shows a positive association
between age at school entrance and future outcomes.!!

Sibling-specific preschool attendance due to differences in a family’s socioeconomic
situation over time, birth order, or age at school entrance might well be captured
by our controls, but such is not the case for general ability gaps across siblings that
are independent of any of the above mentioned factors and that could also explain
within-family variation in preschool attendance. Parents might decide about their
children’s years of preschool attendance with respect to the children’s ability. Ability,
in turn, is likely to be correlated with high school attendance.'? For a sub-sample
of our children, we have information on innate ability, measuring innate competencies
that are not affected by educational pathways and cultural peculiarities. In robustness
checks, we show that controlling for innate ability does not change our main result.
Likewise, in a separate sample of three year old children, we find that across-siblings
variation in social skills is not related to preschool attendance of these children at age
three.

Attenuation bias due to random measurement error in our explanatory variable
preschool;y might be a pitfall to our identification. Measurement error is especially
relevant in panel analyses since much of the true signal in the data has already been
eliminated by identifying differences across the panel dimension (in our case, across
siblings) (see Angrist and Krueger 1999). However, we consider this a minor issue. As
we can make use of panel data and track children from the third year prior to school

until entrance into secondary school, we do not need to rely on retrospective assess-

108ee, for example, Black et al. (2005), who find negative effects of birth order on children’s edu-
cation, or Black et al. (2011), showing a negative causal relationship between birth order and the IQ
of young men.

HFor example, Puhani and Weber (2007) find a positive effect of age at school entrance on the
probability of attending high school and on student achievement at the end of grade 4 in Germany.
Bedard and Dhuey (2006) provide evidence for a positive effect of relative age at school entrance on
student performance in TIMSS.

12Probably the best example of differences in ability, all else equal, is the case of polyzygotic twins.
They share all the factors discussed above, such as birth order, living conditions when growing up,
and so on, but can and do differ in ability.



ment of preschool attendance. Moreover, contemporaneous information on preschool
is acquired from the persons who finally decide about attendance of the children, that
is, the parents. This is a big advantage compared to related studies, which have to
use retrospective information about Head Start and/or preschool attendance, such as
Garces et al. (2002) or Berlinski et al. (2008). This might increase the risk of recall

CITOorS. 13

3.2 Data on Preschool Attendance and Secondary School Track
Choice

The data we use for our analysis are derived from the German Socio-Economic Panel
(GSOEP). This representative longitudinal data set has been existing since 1984 and
provides annual information about households and all their members on several socio-
economically relevant topics.

For our purpose, it is crucial to have information on both preschool attendance and
secondary school track attended after primary school. We can exploit that the head
of the household provides annual information about all household members younger
than 17 years old who are not personally interviewed. The head of the household
reports on educational and biographical issues, among them preschool attendance and
secondary school track attendance. We use the panel structure of the data set in order
to include in our sample children with information on both preschool attendance in the
three years before school start and the secondary school track attended after primary
school. This requires tracking the children, on average, from age three/four to age
ten/eleven, that is, for about seven years.!*

The head of the household reports whether or not the child is attending preschool at
the time of the household interview (usually in the spring). As we do not know exactly
what month the child entered preschool, we use a proxy for the years of preschool
attendance. For example, if the head of the household reports a child’s preschool
attendance in every interview in the three years before the child’s school start, we
assume that this child attended preschool all three years. The other extreme situation
is a no-preschool record in all three years before school start. The same procedure

is used for a one- or two-year period of preschool attendance. A two-year period of

13Garces et al. (2002) have to use retrospective information on Head Start attendance and/or other
preschool from adults aged 30 or below. In the sample used by Berlinski et al. (2008), information on
years of pre-primary education is provided when children are, on average, 11 years old. Both studies
compare their preschool records with numbers from contemporaneous statistics, and show that their
preschool data are not likely to be subject to recall error.

4For children living in the German states of Berlin and Brandenburg where tracking takes place
after grade 6 instead of grade 4, we need an even longer period. Moreover, the length of tracking
period will also change in the event a child repeats or skips a grade in primary school.

10



attendance can mean the child attended preschool in the two adjacent years before
primary school, or in the third and second year before start of primary school, or in
the third and last year. The same is true for the one-year period.!®

Our dependent variable is measured in the first year in which the head of the
household reports a child’s attendance at a secondary school track.!® This is normally
at the age of 10 or 11, depending on the age at entrance into primary school,!” the
tracking regime of the respective federal state, and grade repetition or skipping during
primary school.

The sibling sample is smaller since we have to drop all children who do not have at
least one sibling with information about preschool attendance in the three years before
primary school and secondary school track attendance after primary school. This will
be the case if children do not have any siblings or if we cannot observe all necessary
information about an existent sibling in our data set.!® We provide more information
on the sibling sample when presenting our sibling models estimations in Section 4.2.

Table 1 provides an overview of the descriptive statistics of the full sample. As
the first interview in the GSOEP took place in 1984, in our sample the oldest children
started school in 1987, allowing us to observe the full three-year period before entrance.
In total, we include children born between 1979 and 2000. The youngest children just
enter secondary school (and thus provide information on secondary school track) in
the most recent wave 2009. The variable Years of preschool attendance shows the
distribution of the time spent in preschool, our main variable of interest: 73 percent of
all children in our sample attend preschool all three years before school entrance. Only
about 3 percent of the children never attend preschool. This corroborates findings from
official statistics showing that almost all children attend preschool for at least one year

before school start.

150nly 17 percent of all children who go to preschool two out of three years before school start do
not attend in the two adjacent years to school start. They attend in the second and third year or in
the third and last year before school start. Likewise, only about 29 percent of all children who go to
preschool one out of three years before school start do not attend in the year before school start but
in the second or third year prior to school. We include these children in the sample to maximize the
number of observations.

16Children attending comprehensive school (Gesamtschule) after primary school are also included
in the sample. Table A1 shows estimates from a sample without these children. The results are very
similar to those in Table 5.

17 Age at entrance into primary school partly depends on the child’s month of birth since Germany
uses cut-off rules for school entrance. As there are exceptions to this rule, redshirting and earlier
entrance than prescribed by the cut-off rules can also affect the age at entrance.

18This situation is more probable at the beginning (1984) and the end (2009) of our sample: we do
not have complete preschool information for those children attending preschool before 1984. Similarly,
we cannot observe track attendance for children entering secondary school after 2009 and drop them
from our sample.

11



The average age at school entrance and track entrance cannot be precisely deter-
mined in the GSOEP, due to the timing of the interviews, which mostly take place
in spring and thus, on average, half a year after the start of the school year in Au-
gust or September (depending on the German federal state). Fortunately, we can link
our household data to exact information about the month of school start (August or
September) in every German federal state for the entire sample period. This allows us
to identify the age at school entrance and secondary school track entrance in months
for each child. The information on the month of school start for each German state
between 1984 and 2009 is derived from historic holiday calendars available on the web-
site of the Standing Conference of the Ministers of Education and Cultural Affairs of
the Lénder in the Federal Republic of Germany (see Kultusministerkonferenz 2010).'?
On average, children are 80.1 months old at the start of primary school and 128.2
months old when entering secondary school track. More than a third of all children
in our sample (35 percent) attend high school after primary school. The categorical
variable employment status of the mother, measured in the year in which the child

1,20 shows that more than half the mothers (55 percent) do not work

enters preschoo
in the year in which their children enter preschool. The highest educational degree of
fathers and mothers does not differ substantially. Most of the parents finished either
basic school (Hauptschule) or middle school (Realschule).

All variables provide an average across children born over more than two decades
(1979-2000). This is especially important with regard to the secondary school track
attended after primary school since the patterns have changed over time: until the
mid 1990s, the share of children who went to high school was lower than our figure
of 35 percent.?! It is therefore crucial to include dummies for the year of entrance to

secondary school in all our specifications to capture overall time trends in track choice.

4 Results

The sub-sections below provide estimation results of the relationship between years of
preschool attendance and the probability of attending high school (Gymnasium). First,

we show basic OLS estimates, followed by our sibling specifications. After providing

9For almost all children, we know the age in months at the interview and therefore can calculate
their age in months at the last possible school/track entrance. For those few children without infor-
mation on the month of interview and/or month of birth, we compute age at school and secondary
school track entrance using the difference between the year in which they first report school and
secondary school track entrance and their year of birth.

20For those children who never attend preschool, this variable is measured in the year before school
entrance.

21 Among the children who entered secondary school up to 1995, only about 27 percent attended
high school (Gymnasium), whereas for those who entered after 1995, this share is about 37 percent.
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several robustness checks, we end this results section with findings from using cognitive

skills as an alternative outcome.

4.1 OLS Results

As a benchmark, we first present results from multivariate linear probability and probit
estimations on the association between years of preschool attendance and the prob-
ability of attending high school. Column (1) of Table 2 shows a significant positive
bivariate association between years of preschool attendance and the probability of at-
tending high school from a linear probability model. This result is corroborated in the
probit estimation in Column (2). When we include additional control variables at the
child and family level (Columns (3) and (4)), as well as dummies for year and state of
secondary school track entrance, the point estimates on years of preschool attendance
become smaller, but remain positive and significant.?? In Columns (5) and (6) we limit
our sample to children with parents who have less than an upper secondary degree
(Column (5)) and less than a degree from middle school (Column (6)). The coeffi-
cient estimates on years of preschool attendance are even larger than in the linear full
sample specification of Column (3), but not significantly different from the estimate
in Column (3).

Preschool is known to be particularly beneficial for disadvantaged children and/or
children with a migration background: this result is found in a great deal of the
early childhood education literature, mostly based on evaluations of Head Start and
model programs (Blau and Currie 2006, p. 1234). In Table 3 we therefore focus on
the sub-sample of children who have, as defined by the German Federal Statistical
Office, a migration background.?® We estimate the same linear probability models as
in Table 2 and find significant positive estimates on years of preschool attendance. The
point estimates in Columns (2)-(4) are all larger in magnitude than in the respective
specifications in Table 2. Although the difference is not statistically significant, this
result hints at a stronger association between years of preschool attendance and the
probability of attending high school for children with a migration background.

The results from Table 2 and Table 3 mainly confirm what has been found in other
German studies, such as Biichner and Spiess (2007) and Seyda (2009), but their causal
interpretation remains difficult. In the following sub-sections, we tackle this problem

by reporting results from sibling models.

22From now on, we report results only from linear probability models as probit results are very
similar.

2 According to the German Federal Statistical Office, people have a migration background if they
either immigrated to Germany after 1949, were born in Germany as foreigners, or they are German
citizens but have at least one parent who immigrated to Germany after 1949. In our sample, 98.5
percent of the migrant children are second-generation immigrants.
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4.2 Sibling Models

In the sibling models we identify the effect on high school attendance exploiting within-
family variation in years of preschool attendance across siblings. Table 4 provides an
overview of the sibling sample and its most important characteristics.

Most of the children who have siblings have one sister or brother (more than 70
percent of the children). The average age difference between the youngest and oldest
child of a family is about 4.1 years in the full sibling sample and about 4.6 years in the
migration background sample. In most families who have more than one child in our
sample, we observe no difference in the years of preschool attendance across siblings.
The preschool effect in the family fixed effect specifications is identified by children
from 193 families (73 in the sample of children with migration background). When
preschool attendance does vary within families, it mostly differs between siblings by one
year. The share of children living in families with two-year differences in attendance is
higher among children with a migration background (21.69 percent vs. 11.82 percent).
In families where children have spent different amounts of time in preschool, more
than half of the longer-attending children are the second born. However, there are
also first-born children who attend preschool longer than their younger siblings. This
allows us to control for birth order in our family fixed effects specifications. Twenty-
seven percent (17 percent in the migration background sample) of the children from
families in which siblings differ in years of preschool attendance also live in families
with variation in high school attendance across siblings.

In Table 5 we compare results from specifications with and without family fixed
effects using the sibling sample. In Panel A we reestimate the linear probability models
from Tables 2 and 3 without including family fixed effects. The point estimates on
years of preschool attendance are positive and significant across all specifications.
An additional year of preschool attendance is associated with a higher probability
of attending high school ranging between 3 and 9 percentage points (depending on
the sample). In both the full sibling sample and the sibling sample of children with
migration background the point estimates gradually increase in magnitude when we
limit the sample to children with lower educated parents. Again, the estimates in the
sibling sample of children with migration background (Columns (5)-(7)) are higher
in magnitude than the corresponding estimates in the full sample (Columns (2)-(4)).
More importantly, none of the point estimates in Panel A of Table 5 is statistically
distinguishable from the respective coefficient estimates in Tables 2 and 3. Stable
associations between years of preschool attendance and high school attendance indicate

that our sibling sub-sample is probably not selective with regard to the full sample.
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Panel B reports our main results. It shows estimates from the same specifications
as in Panel A, but now supplemented by a family fixed effect. In Column (1), which
shows estimates from the bivariate association between years of preschool attendance
and high school attendance, we find a non-significant point estimate of -0.033. This
estimate is significantly smaller than the corresponding coefficient estimate from Panel
A of 0.071. Including all sibling-specific control variables and restricting the sample
to children with lower educated parents (in Columns (2)-(4)) does not change the
general pattern. The coefficient estimates in the family fixed effects specifications
are significantly smaller than the corresponding estimates that do not include fixed
effects and they are not significantly different from zero. The migration background
sample (Columns (5)-(7)) shows similar results: although not always statistically dis-
tinguishable from the coefficient estimates in Panel A, the points estimates on years
of preschool attendance become much smaller in the family fixed effects specifications
of Panel B. The coefficients on years of preschool attendance in the sibling sample of
children with migration background are (in contrast to the full sibling sample) positive
but, again, not statistically different from zero.*

We showed that siblings vary in number of years of preschool attended in only 193
out of the 540 families in our sample having more than one child. We therefore test
whether the family fixed effects results are robust to the exclusion of families without
within-family variation in years of preschool attendance. Panel C of Table 5 shows
that family fixed effects estimates do not significantly differ from the corresponding
coefficients in Panel B if we drop families in which years of preschool attendance do
not vary across siblings.

Years of preschool attendance might not positively affect the probability of attend-
ing high school, but could increase the probability of attending a higher secondary
school track than basic school (Hauptschule), which is the lowest track. Table 6 shows
that this is not the case. In most specifications, we observe similar differences in point
estimates between the specifications with and without family fixed effects as in Ta-
ble 5. Most importantly, there is no significant effect of years of preschool attendance

in any of the family fixed effect specifications.

Effect Heterogeneity

As shown in Table 4, within-family variation in preschool attendance is mostly one
year. One might argue that an additional year of preschool does not increase the
probability of attending high school, but perhaps two or three additional years would.

To investigate effect heterogeneity, we built a sample of siblings who differ by at least

24We found the coefficients in Panel A of Table 5 to be significantly distinguishable from the
corresponding coefficients in Panel B in Columns (1), (2), (3), (4) and (7).
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two years of preschool attendance (in Table 7) and reestimate the specifications from
Table 5. We now find positive point estimates in the full sibling sample specifica-
tions of Columns (1)-(3) in Panel B. In the sibling sample of children with migration
background, coefficients on years of preschool attendance hardly differ from those of
Table 5. However, all coefficients on years of preschool attendance in the family fixed
effects specifications remain insignificant and smaller in magnitude compared to the
estimates without family fixed effects.?> We conclude that even children who attend
preschool two or three years longer than their siblings do not have a significantly higher
probability of attending high school.

We further check whether there are heterogeneous effects with respect to daily ex-
posure to preschool. The GSOEP provides information on whether children attend
preschool half-day or full-day.?® In Table 8 we interact the years of full-day preschool
attendance (varying between zero and three years) in the three years prior to school
with our main variable of interest, that is, years of preschool attendance. This does
not change our basic estimates from Table 5. Focusing on the results from Panel B
of Table 8, we do not find a significant interaction effect in any of our specifications.
Neither is it clear whether the effect of an additional year of full-day preschool atten-
dance (the sum of the coefficients on Years of preschool attendance and Interaction
with full-day attendance) is smaller or larger than an additional year of half-day at-
tendance which is the coefficient on Years of preschool attendance. Most importantly,
family fixed effects estimates on both one additional year of half-day preschool and
one additional year of full-day preschool remain insignificant and also smaller than in
the corresponding specifications without family fixed effects from Panel A.

To this point, within-family variation in years of preschool attendance does not
produce significant effects on high school attendance. The family fixed effects esti-
mates are smaller than the corresponding coefficients from the specifications without
family fixed effects. At first sight, this is especially surprising with regard to children
with a migration background. For example, recent German evidence has shown that
longer preschool attendance is positively associated with German-language skills of
Turkish children (Becker 2010). Thus, preschool attendance might compensate for in-
sufficient conversation in German at home and increase the probability of high school
attendance for children from non-German-speaking families. In Table 9 we focus on

the sample of children with migration background and interact our variable years of

Z5Gignificance tests show that the coefficients in Panel B of Table 7 are significantly distinguishable
from the corresponding coefficients in Panel A in Columns (2), (3), and (6).

26 As shown in Table 1, among the children who attend preschool for at least one year in the three
years prior to school, 61.2 percent never attend full-day, 15.1 percent report one year of full-day
preschool attendance, and 11.4 percent report two years of full-day attendance; 12.3 percent are
exposed to full-day preschool in all three years before school start.
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preschool attendance with a dummy variable indicating whether the child’s mother
speaks the family’s language of origin (dummy=1) or whether she speaks mostly Ger-
man (dummy=0).%" The significant positive interaction effect shows that the impact
of an additional year of preschool attendance is significantly larger for children with
a migration background and mothers who do not speak German than for those chil-
dren with a migration background but German-speaking mothers (Column (1)). If we
include control variables and limit our sample to children with less educated parents,
the point estimates on the interaction effect become insignificant; however, they re-
main similar in magnitude to the estimate from Column (1). We interpret this finding
as a modest hint at preschools’ capacity to improve language skills of children with
migration background.

However, the effects of years of preschool attendance on the probability of attending
high school for the children with non-German speaking mothers (the sum of the coef-
ficient on Years of preschool attendance x Mother speaks no German and on Years of
preschool attendance) are also not significantly positive in the specifications of Table 9.
The effects on the children with migration background and German-speaking mothers
in Columns (2)-(4) of Table 9 (the coefficient on Years of preschool attendance) are
very similar to the non-significant negative point estimates found in Panel B of Table 5
in the full sibling sample. Effects of preschool for children with and without migration
background obviously do not differ after variation in language proficiency is captured.

In unreported specifications we interacted years of preschool attendance with sev-
eral variables such as birth order, sex of the children and mother’s employment status.
In none of these estimations we find any substantial differences from our general pat-
tern. Coefficients on the interaction terms are close to zero and the estimates in family
fixed effects models remain insignificant and considerably smaller than in the models
without fixed effects.

In sum, including family fixed effects in sibling samples countervails significant pos-
itive associations between years of preschool attendance and the probability of attend-
ing high school found in multivariate estimations without family fixed effects. This is
even true in sub-samples of children with migration background, if we only look at two
and three years’ difference in preschool attendance across siblings and if we consider
daily exposure to preschool. We find only modest evidence for preschools’ capacity

to enhance German-language skills for children with migration background who have

2"The corresponding question comes from the SOEP person interviews. All persons with a mi-
gration background are asked about the language they speak in Germany. There are three answer
categories: Mostly German; mostly language of origin; half German, half language of origin. We
build a dummy variable that equals 1 if the mother reports speaking mostly language of origin or
half German, half language of origin and 0 if the mother reports Mostly German. We drop those
children from the sample whose mothers did not answer this question.
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non-German speaking mothers. In the next sub-section, we show that our results
are robust to other sibling-specific differences in several dimensions that might affect
within-family variation in years of preschool and high school attendance. Furthermore,
we provide first estimation results from using cognitive skills as an alternative outcome

of years of preschool attendance.

4.3 Robustness Checks

In Section 3.1, we discussed possible sources of within-family differences in preschool
attendance across siblings. Several of the potentially confounding factors mentioned
in that section were captured by including sibling-specific covariates, but ability dif-
ferences across siblings have not yet been addressed. Identification in the family fixed
effects models could be hampered if ability differences have an impact on the proba-
bility of attending high school. In our case, for example, the small estimates in family
fixed effects specifications could be downward biased if parents send their less able

children to preschool longer.

Innate Ability

The GSOEP allows us to study whether within-family differences in innate ability and
social skills across siblings affect preschool attendance. Panel A of Table 10 shows
descriptive statistics from performance on a cognitive ability test given to 17 year old
adolescents who are included in our original sample (that is, there is information on
these adolescents’ preschool attendance during the three years prior to school start
and on their secondary school track attendance). The test consists of three parts as-
sessing numerical, verbal, and figural skills. We use only the test on figural skills since
is meant to be independent from educational pathways and cultural peculiarities and
credibly measures innate, genetically determined ability. This is important as we want
to capture ability differences across siblings that have not been affected by preschool
or later schooling. Our outcome of interest is the number of correct answers in the
figural skills test (on a scale from 0-20). We observe only small differences in mean
performance and performance distribution between the sample of all children taking
the test and the sample in which we observe test performance of at least two siblings.
However, we see that within-family variation in innate ability across siblings is smaller
than across two random children of the sibling sample (2.06 vs. 3.16). While this is
not surprising, we also observe that innate ability differences at the family level are
even smaller if the siblings differ in preschool attendance than if they do not. This
suggests that innate ability differences are probably not a channel of within-family

variation in preschool attendance.
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Further, we include the measure of innate ability from the assessment of figural
skills in our family fixed effects models that estimate the association between years of
preschool attendance and high school attendance. This is possible for only the very
small sibling sub-sample of 17 year old adolescents who participated in the assessment
(carried out in the GSOEP waves 2006-2009) and who provide information on preschool
attendance in the three years before school and on secondary school track choice.

Columns (1) and (2) of Table 11 present baseline results using linear probability
models without including family fixed effects. In Column (2), we include our measure
of innate ability. The coefficient estimates on years of preschool attendance do not
significantly differ in Columns (1) and (2): both are positive and insignificant, but
similar in magnitude to the point estimates in Panel A of Table 5 for the full sibling
sample. As suggested, we see a significant positive correlation between innate ability
and the probability of attending high school in Column (2). Turning to the family
fixed effects specifications (in Columns (3) and (4)), we observe a similar pattern: if we
include innate ability in Column (4), the point estimate on years of preschool atten-
dance remains insignificantly negative, as in Column (3), and only slightly increases
in magnitude. The point estimate on innate ability is insignificant in Column (4) of
Table 11.28 This corroborates the results that we found in Panel A of Table 10 that
differences in innate ability across siblings do not significantly affect within-family dif-
ferences in preschool attendance. Given the same innate ability across siblings, one
additional year of preschool attendance does not significantly increase the probability

of attending high school.

Social Skills

In Panel B of Table 10 we report similar descriptive statistics as in Panel A for a
sample of three year old children for whom we have information on social skills and
preschool attendance (reported by the mother). Since first interviews with the moth-
ers took place in 2002, these children are not part of our original sample. We cannot
fully exclude that the children’s social skills at age three have already been affected by
educational experiences before preschool. Yet, attendance rates at out-of-home care
before the age of three are very low and thus we are confident that we are using a
measure that largely captures innate social skills.?? Mothers assess their children’s so-

cial skills by responding to the following five statements: (I) child calls familiar people

28 As observed across all other specifications, the point estimates on years of preschool attendance
in family fixed effects models are smaller than the corresponding point estimates without family fixed
effects.

29In 2006, the year of birth of the youngest three year old children in our sample, 13.6 percent of
children younger than three years attended out-of home care (Statistische Amter des Bundes und der
Lénder 2007).
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by name, (II) child plays with other children, (III) child participates in role-playing
games, (IV) child has preferences for certain friends, and (V) child calls own feelings
by name. Mothers can answer yes, to some extent, or no. The number of yes answers
(1-5) is our social skills outcome. Preschool attendance is a dummy variable indicating
whether or not the child attends preschool. We observe the same patterns as in Panel
A of Table 10. Within-family differences in social skills do not vary across families
in which we observe variation in preschool attendance and those in which preschool
attendance does not differ across siblings. The within-family standard deviation is
0.70 for both family types.

We next estimate the relationship between children’s social skills and their preschool
attendance using the sample of three year old children. Since these children are not
part of our original sample, we cannot include children’s social skills as a further control
variable in estimations of years of preschool attendance on high school attendance. As
indicated, the mothers report only on whether or not the child is attending preschool
at the time of the interview. In our original sample, we observe preschool attendance in
the three years before school and show that most within-family variation in preschool
attendance across siblings is between two and three years. So, if social skills differences
really affect parents’ decision about their children’s preschool attendance, this decision
will be made when children are three years old. Our sample of three years olds is well
suited to test this.

Table 12 shows estimates from linear probability models. The dependent variable,
preschool attendance, is coded as a dummy variable that equals 1 if the child attends
preschool; 0 otherwise. Children’s age in years is three; however, their age in months
varies between 36 and 47 months. We want to capture these age differences and include
children’s age (in months) as a further explanatory variable. Column (1) of Table 12
presents a highly significant positive association between children’s social skills and
their preschool attendance based on the whole sample. This is robust to inclusion of
the child’s age (in months) as a further control variable (in Column (2)). Likewise,
the coefficient estimate on social skills remains positive and statistically significant if
we include in the sample only children with at least one sibling (Column (3)). When
we include family fixed effects in Column (4), the association between social skills
and preschool attendance becomes smaller and insignificant. In sum, the results hint
at a strong correlation between social skills and preschool attendance, but not across
siblings within families. Children who attend preschool at age three do not significantly

differ in their social skills from their three year old siblings who do not attend.3°

30The effect size that we cannot exclude to be zero in Column (4) of Table 12 is quite small. An
increase of the social skills by one unit (which is about 1.3 within-family standard deviations) raises
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We are confident that we have accounted for most of the possibly confounding
determinants affecting within-family preschool attendance and secondary school track
choice. This naturally raises the question about the remaining identifying variation in
preschool attendance across siblings. Of course, some differences in siblings’ preschool
attendance are due to an expansion of public preschool over time. However, this
cannot be the only reason because we show that in some families the oldest children
are those with the longest exposure to preschool. Other sources of variation might
be local supply differences that we cannot capture with our data. Further, if mothers
have to stay at home with their new born offspring, they may also decide to provide
at-home care for their older children of preschool age. This could reduce the years of
preschool attendance of lower-rank children. However, this explanation is again not
consistent with longer preschool attendance by the oldest children in some families. In
sum, we cannot definitely identify the source of residual differences in within-family
preschool attendance. However, and importantly, as shown by our robustness checks,

potential reasons are most likely not correlated with our outcome of interest.

4.4 Cognitive Skills as Dependent Variable

Non-significant effects of years of preschool attendance on high school attendance
might be due to the fact that the determinants of secondary school track choice are
complex (see Section 2). In particular, cognitive skills acquired in preschool and school
is not the only factor affecting high school attendance. Therefore, effects of preschool
attendance on cognitive skills may not necessarily be reflected in a significantly higher
secondary school track attendance. We study cognitive skills as an alternative outcome
possibly affected by years of preschool attendance. While the test on adolescents’
figural skills reasonably assesses innate ability, the numerical and verbal sections of
the test capture cognitive skills accumulated over the lifetime. This allows us to test
the association between years of preschool attendance and cognitive skills, at least in
the very small sample of adolescents with information on all relevant variables (years
of preschool attendance and cognitive skills).

In Table 13 we use the correct answers from the numerical and verbal sections of
the test as our outcome variable. On average, adolescents answer 22 out of 40 (20
numerical and 20 verbal) questions correctly; the standard deviation is 7. Columns
(1) and (2) report results from linear probability models without including family fixed
effects. We find no significant effects of years of preschool attendance on our cognitive

skills measure. The coefficients are negative and close to zero. The same is true for

the probability of attending preschool by about 4 percentage points (with an average probability to
attend preschool in the sibling sample of 0.41).
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the models with family fixed effects (Columns (3) and (4)). One additional year of
preschool attendance has no significant effect on the cognitive skills of 17 year old
adolescents.?!

The use of innate ability as an additional explanatory variable and cognitive skills
as an alternative outcome variable is only possible for very small samples, providing
quite imprecise estimates. Similarly, robustness checks of the effects of social skills
on within-family preschool decisions are based on information about children who are
not part of our original sample. The reported results should thus be interpreted with
caution. Nonetheless, our main pattern from estimations based on the full sibling
sample is stable across all robustness checks. It shows that coefficients in family
fixed effects estimations are considerably smaller than in the specifications that do not

account for unobserved heterogeneity at the family level.

5 Conclusion

In this paper, we estimated the causal effect of years of preschool attendance on the
probability of attending the highest secondary school track in Germany, that is, high
school. Attending high school leads to obtaining Germany’s highest secondary school
degree (the Abitur), facilitates access to tertiary education, and therefore affects in-
dividual earnings. German preschool is not comparable to highly intensive, targeted
early childhood education programs that exhibit considerable, positive long-term ef-
fects. Yet, several multivariate studies show that German center-based preschool is
positively associated with secondary school track choice and therefore might have the
potential to affect future educational outcomes. We complement these previous anal-
yses by studying whether this association continues to hold when employing sibling
models that capture unobserved family-level heterogeneity.

Estimating multivariate models across families, we confirm a positive association
between one additional year of preschool attendance and the probability of attending
high school. This result is robust across specifications in which we limit the sample to
children with lower educated parents or with a migration background.

When we include family fixed effects in sibling models, however, the positive as-
sociation between years of preschool attendance and high school attendance vanishes.
None of our estimates is significantly different from zero and in almost all specifica-

tions it is considerably smaller in magnitude compared to the coefficients in models

31The non-rejectable effect sizes are all very small, except from the point estimate in Column (3).
In the latter we exclude an effect of years of preschool attendance on higher cognitive skills in the
magnitude of about a sixth of a standard deviation.
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without family fixed effects. This indicates that within-family variation in preschool
attendance does not affect the probability of high school attendance.

In the sibling approach, we can capture (un)observed factors at the family level
that affect siblings’ preschool and high school attendance alike. While this already
supports a causal interpretation of our results, we show in robustness checks that
certain problems with our identifying assumptions likely pose only a minor threat.
Sibling-specific socio-economic covariates such as birth order, household income and
employment status of the mother at the start of preschool, as well as innate ability and
social skills differences across siblings do not affect within-family preschool decisions
and thus do not change our estimates.

We conclude that small, non-significant estimates of years of preschool attendance
on high school attendance from family fixed effects models reveal the bias in multi-
variate models due to unobserved factors determining preschool decisions. Our results
hint at a longer preschool attendance by children from more favorable backgrounds
and a higher probability of attending high school by these children. The small causal
estimates from family fixed effects models probably result from the low-intensity, large-
scale nature of German preschool. The literature that finds limited effects of the
expansion of kindergarten and prekindergarten in the United States argues similarly
(Cascio 2010; Dhuey 2011).%2

The most we can say is that benefits from an additional year of preschool are signif-
icantly larger for children with a migrant background who have non-German speaking
mothers compared to those with German-speaking mothers. Discovering whether it
is language proficiency that is enhanced by preschool or whether other (cultural) dif-
ferences between migrant children with German- and non-German-speaking mothers
cause these effects must be left to further research.

The low intensity of German preschool might be one reason for our findings, but our
choice of outcome variable could also be driving our results. As outlined, secondary
school track choice is a complex decision made by several decision-makers such as
teachers and parents. Possibly, preschool only affects single determinants of high
school attendance, such as cognitive or social skills. But we do also not find positive
effects of years of preschool attendance on cognitive skills of 17 year old adolescents.
However, our results are based on a very small sibling sample and outcomes are assessed

quite some time after transition to secondary school.?® In any case, potential medium-

32In the United States, low intensity is only one reason for modest effects. Small benefits from
U.S. kindergarten and prekindergarten, especially for African Americans, might be driven by reduced
enrollment in other more intensive programs (such as Head Start) as a consequence of the expansion
of publicly funded kindergarten (see Cascio 2010).

33Fitzpatrick (2008), for example, shows positive effects of the availability of prekindergarten on
math test scores in grade 4, which is exactly the transition point to secondary school in Germany.
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and long-term benefits from German preschool should be analyzed in more detail to
discover which outcomes are actually affected and which are not. Such analyses will
help policy-makers institute suitable reforms and design appropriate interventions with

regard to early childhood education.
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Table 1
Descriptive Statistics: Full Sample

Variable Mean Std.Dev.
Years of preschool attendance
0 0.028
1 0.038
2 0.202
3 0.732
Years of full-day preschool attendance
0 0.612
1 0.151
2 0.114
3 0.123
High school attendance (Gymnasium) 0.35
Child characteristics
Sex (male=1) 0.50
Birth order
Oldest 0.724
Second oldest 0.228
Third oldest 0.043
Fourth oldest 0.005
Age at school entrance (in months) 80.08 5.47
Age at track entrance (in months) 128.21 10.29

Family background characteristics

Father’s education

Basic school 0.347
Middle school 0.234
Upper secondary technical school degree 0.077
High school 0.152
Other school degree 0.124
No school degree 0.032
In education 0.003
Education missing 0.032

Table continues



Variable Mean Std.Dev.

Mother’s education

Basic school 0.296
Middle school 0.380
Upper secondary technical school degree 0.033
High school 0.137
Other school degree 0.110
No school degree 0.036
In education 0.000
Education missing 0.008
Employment status of the mother (at the start of preschool)
Full-time 0.138
Part-time 0.217
In education and/or training 0.006
Marginally employed 0.076
Not employed 0.548
Employment missing 0.015
Monthly household income 2,283.98  1,099.50

(at the start of preschool, in €)

Number of observations 2321

The full sample consists of all children providing information on preschool attendance during the three
years prior to school start and information on the secondary school track attended after primary
school. Std. Dev.: Standard deviations are reported only for continuous and discrete variables.
Missing values in all categorical family background variables (Fathers’ education, Mothers’s education
as well as Mothers’ employment status (at start of preschool) have been imputed with a missing
category dummy. A few cases missing values in the household income variable have been dropped
from the sample. Full-day preschool attendance is reported for all children who attend preschool at

least for one year in the three years prior to school.
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