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1. Introduction

One of the most debated features of the German schooling system is the early sdection
of sudents into different secondary school tracks. At the end of primary school (usudly a age
10), German pupils are typicdly given a more or less binding (depending on the federd date)
recommendation which type of secondary school they should vidt. This recommendation and
the ensuing decison has mgor effects on the entire life course, mainly through labour market
outcomes (see e.g. Dustmann 2004). Of the three main secondary school tracks (Hauptschule,
Redschule, and Gymnasum), Gymnasum is the most academic and pregtigious and it is the
only track that provides direct entry into tetiary educaion. Upon finishing Gymnasum
successfully, children in Germany are awarded a generd university-entrance diploma. While
mobility between tracks is desrable and possble in theory, there is only little mobility
between tracks in practice. The remaning mobility between tracks is more likdy from a
higher ranked school to a lower ranked schoal, i.e. children who do not meet the standards of
the school are referred to a lower level school. Incidence of upward mobility is rare. Thus, the
decison made a the end of primary school tends to be find and more or less determines the
educationa opportunities of children.

The common judification for school tracking is efficiency. Homogeneous classrooms
provide a learning environment that is better adapted to the &bilities of the individud pupil.
Ability differences between the high- and low-achieving students in a class are smdler than in
comprehengve school sysems and dlow more focussed indruction without leaving the
weekest pupils behind or have better sudents be underchdlenged by the curriculum. Overal,
it is bdieved, tracking will thus benefit wesk and strong pupils dike, leading to better
aggregate educationa outcomes.

However, the publication of the PISA 2000 and 2003 results provided three important
indghts to the German public: fird, Germany's school sysem was not as successful as many
thought. On the contrary, Germany ended up in the bottom haf of the "PISA league’, whereas
many of its neighbouring countries performed far better.! Second, among al PISA countries,
Germany is the country where the individua background has the largest impact on a child's
educational outcome (Artdt e a. 2001). The German school system fails spectacularly in
creating "equdity of opportunity" for dl children. Third, children from disadvantaged
backgrounds are particularly vulnerable of being "left behind” by the education sysem. While

1 Actually, this was already the result of the TIMSS study five years earlier (see e.g. Jirges & Schneider, 2004),
which went largely unnoticed by the broader public.
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better peforming dudents in Germany ae on a smilar levd as those in neghbouring
countries, wesker sudents in Germany perform much worse than those in other countries.

Appaently, the three problems ae interrdaed, and ealy educationd tracking in
Germany could be part of the explanation. Opponents of tracking argue tha it might not only
cregte inequalities in opportunity and a bias agangt disadvantaged students but that it might
adso be inefficient in the sense that dowing down the learning environment for wesker
children will harm them more than increasing learning speed will help the better children. The
aggregate performance can thus suffer from tracking. In fact, a recent cross-nationa Study
sheds light on the efficiency and equity aspects of secondary school tracking. Using severa
primary and middle school datasets from TIMSS and PISA and @mparing countries with and
without educationd tracking, Hanushek & Wolmann (2005) find that tracking after primary
school increases educationa inequdity and reduces aggregate performance.

While this research suggests that tracking might not be a good idea in the first place,
the present paper studies potentia failures of the German tracking system that would aso be
harmful if tracking increesed aggregate peformance. We andyse the determinants of
secondary school track recommendations. Since teachers recommendations ae typicaly
based on the academic achievement of the individud pupil in primary school, one expects of
course a mgor impact of family background on the recommendations. Our primary interest,
however, is to andyse the effect of age a school entry. Being a year older when the
recommendation is made could increase ones chances to be sent to Gymnasum, because
aound that age, one year could make a difference in terms of maturity and academic
achievement.?

If there is an effect of age at school entry on recommended secondary school track,
this has two immediate consequences. Fird, it might pay for parents to hold back their
children for another year to provide them with better educationd chances and thus better
chances in life. Second, age & school entry is largely determined by chance, i.e. by a child's
birth day in redion to an arbitrary cut-off date. Thus, if we identify an age effect on track
recommendations, the sysgem is unfar in the sense that it creates avoidable inequdity of
access based on a random event. The second point is of utmost policy relevance. If teacher's
recommendations are biased towards older students because at the end of primary school they
are on average more mature and show better academic performance, these recommendations
must not be made binding. Alternatively, the recommendation should be taken out of the hand

2 We generally focus on Gymnasium recommendations versus Haupt-/Real schul e recommendeations.



of individud teachers and be basad on a sandardised test that formulates recommendations

accounting for differencesin age.

A number of recent economic studies has andysed the effect of age a school entry on
academic achievement, for ingance years of schooling (Angris & Krueger, 1992),
standardised test results (Datar 2006; Strgm 2004; Leuven et a., 2004; Frederiksson & Ockert
2004; Puhani & Weber; 2005), grade retention (Eide & Showdter, 2001), or factual
secondary track choice (Fertig & Kluve, 2005; Puhani & Weber; 2005), and on labour market
performance (Frederiksson & Ockert 2004). Challenging the conventional view that children
gan by garting school at an older age, Angrist & Krueger (1992) find that children who enter
primay school a an older age attain dightly less education. However, this finding is largely
due to the U.S. schooling laws, which dlow pupils to leave school when they turn 16 (i.e.
they do not need to finish the class they have started). The Angrist & Krueger paper is one of
the firs papers to use quarter of birth information as an indrumenta variable for age a school
entry, an identification drategy that is used in most of the other papers (and in the present
paper) aswell. Why an IV strategy might be needed, will be explained in more detail below.

Datar (2006) dudies the effect of kindergarten entrance age on mathematics and
reading achievement levels and test score gains in the firgt two years of school. She finds that
a one year dday in kindergarten entrance leads to ggnificantly higher test scores at
kindergarten entry in both subjects and dso — which is more interesting — to greater test score
gains. The effects are somewhat stronger for children from disadvantaged backgrounds.

Strem (2004) finds that Norwegian children born in the firs months of the year have
sgnificantly better test scores in PISA 2000 (i.e. a age 15) than those born in the last months.
Norway has very drict enrolments laws that require children born in the same cdendar year to
dart school a the same time (the cut-off date is December 31%). January-born children have
on average .2 dandard deviations better results in PISA than December-born children.
Frederiksson & Ockert (2004) use Swedish register data and find quantitatively very similar
effects of age at school entry on academic performance in ninth grade (the cut-off birth date
for school entry in Sweden is aso December 31%).

The evidence for Germany is somewhat mixed. Fertig & Kluve (2004), using
retrogpective survey data, do not find any dgnificant effect of age a school entry on
educational performance. Their dependent variables are the likeihood of repesting a class and
the leaving certificate eventudly atained by a child. In contrast, Puhani & Weber (2005) find
postive and strong effects of school entry age on standardised test scores at the end of



primary schools (usng PIRLS data) and the likelihood of attending a more academic school
track (usng adminigrative data for the federa state of Hessen).

Using data from the German PISA 2000 extenson study, we find that age a school
entry has a dgnificant and sizeable effect on teacher's recommendations to enter Gymnasum.
Younger pupils are less often recommended to Gymnasum. Since age a school entry is
largely driven by inditutiona birth date regulations concerning school entry, this type of
recommendation bias is arbitrary. Moreover, we bdieve that it is aso avoidable if, for
ingtance, recommendations are made on the bass of standardised tests — accounting or month
of birth effects Standardised test might aso help counteracting another bias. As recent
andyses of the PIRLS data suggest, teachers recommendations are also biased towards
children from more advantaged backgrounds (Bos et a. 2004).

Our study adds to the literature in severa ways. Firg, it uses an dternative data source
for Germany (PISA-E). Second, it looks a track choice recommendations a the end or
primary school as the outcome varigble and third, it combines the literature on age a school
entry effects with the literature on educationd tracking in a novel way, leading to important
policy conclusons on the practice of educationd tracking in Germany.

2. Ingtitutional background

We now give a brief description of the German school system, where we emphasise
those aspects that are most relevant for understanding the importance of secondary school
track recommendations in the German context.> Figure 1 gives a stylised overview of primary
and secondary educetion in Germany.

All children in Germany attend primary school, which covers grades 1 to 4, or in some
dates grades 1 to 6. There is no forma exit examination & the end of primary schooling.
Rather, students are generdly dlocated to one of the three secondary school types on the basis
of their ability and performance in primary school. If the primary school (teacher) consders a
child suiteble for a certain type of secondary school, the child will be admitted without any
specid admisson procedure. If the primary school's recommendations conflict with the
parents wishes, however, the find decison about the future course of educetion lies ether
with the parents, the secondary school, or the school supervisory authority, depending on the
date laws.

3 A detailed description of the German school system can be found in Jonen and Boele (2001).



-- Figure 1 about here --

The Hauptschule, Realschule and Gymnasium are the three main types of secondary
school; each leads to a specific leaving certificate. The Hauptschule provides its students with
basc generd education, and usudly comprises grades 5 to 9 (or 10 in some dates). The
Realschule provides a more extensve general educetion, usudly comprising grades 5 to 10.
The Gymnasium provides an in-depth generd education covering both lower and upper
secondary level, and usudly comprises grades 5 to 13 (or 12 in some former GDR dates).
Depending on their academic performance, students can switch between school types

Age a school entry in Germany is defined relative to a specific cut-off date. Until
recent years, this date was June 301" (May 31% in the former GDR), and these dates applied to
dl children we have in our sample® The rule is that children who turn 6 on or before June 30"
ae admitted to primary school in that year, which garts in August or early September.
Children who turn 6 after June 30" are admitted to primary school one year later. If everyone
complied to that rule, the oldest children in first class would be those born in July and they
would be 85 months (i.e. 7 years and 1 month) old, assuming that school starts in August. The
youngest children in the class would be those born in June and they would be 74 months (or 6
years and two months) old. The obvious question is do these 11 months of age make a
difference for the secondary school track recommendation given by the primary school in
fourth grade? If everyone complied with the school entry regulations, age a school entry
would be completdly exogenous and the causd effect could be easly identified by smple

mean comparisons or OL S regressions.

However, there is no rule without exception. The exception makes age a school entry
a choice variable that is plausbly corrdated with a child's ability. Ability, however, should be
the mgor determinant of secondary school track recommendations. Before children are
admitted to primary school, they have to pass some basc maturity tests. Children who are old
enough, but do not pass this test, are admitted to primary school one or (in very few cases)
two years later (ate enrolment). It is dso possible for parents to defer the school entry of a
child even if he or she has passed the maturity test. Further, children who are born after the
deadline (but before Dec 31%) can be admitted to school if they pass the maturity test Early

4 A fourth type of school, the Gesamtschule (comprehensive school), does not appear in this graph. This type of
secondary school offers all lower secondary level leaving certificates, as well as providing upper secondary
education. It only plays a minor role in most federal states, however, with less than 10 percent of al children
attending a comprehensive school.

® In recent years, many federal states in Germany have deferred the cut-off date by three, sometimes even six
months, admitting more younger children to primary school.
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enrolment). In both cases (late and early enrolments), the fina decison is made by the

primary schoal principa, who tend to follow the request of the parents.

-- about here Figure 2 --

Overdl, the proportion of late enrolments is higher than the proportion of early
enrolments. For example, Figure 2 shows the proportion of late and early enrolled students
between 1971 and 2001 in Baden-Wirttemberg (one of the larger German federad dHates).
Between the mid-70s and the mid-90s, the proportion of late enrolments was about 10
percent, while the proportion of early enrolments was below two percent. As a result, German
children are on average quite dmost seven years old, when they enter primary school (6.8
years compared to 6.6 years if everyone was enrolled at the regular age), which is much older
than in some other European countries® Since the mid-90s, the proportion of late enrolments
has decreased subgtantialy to about six percent while the proportion of early enrolments has
increased. This development partly reflects some steps made by the state government to bring
down average age a school entry (for ingance, in 1998, the cut-off date in Baden
Wilrttemberg was effectively shifted to September 30™).

3. Data and descriptive results

The data used in this Sudy are drawn from the extenson to the German PISA 2000
study (PISA-E).” In paticular, we use the sample that contains information on children who
visted 9" grade in 2000, independent of their age. The full sample contains data on 31,751
students. The sample frame of the 9™ graders differs from the one used in the internationd
PISA gudy, which sampled 15 year olds, independent of the grade. The key festure of the
data is that they contain detailled information on the school career of the child up to the grade
in which they are observed, including age at school entry, repested classes (if any), and track
choice recommendation.

Our main outcome variable is the secondary school track recommended by the primary
school. This and other important information is drawn from the parent questionnaire which
was answered by about 88 percent of the parents. Although a response rate of nearly 90

® For example, the average age at primary school entry in Italy, France, and the Netherlands is about 6.4 years
gown calculations from PIRLS data).

The data are downloadable from the website of the Kultusministerkonferenz (www.kmk.org). The study is
described in detail in Baumert et a. (2003).
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percent would be consdered very high by norma standards, the sample is clearly biased in
favour of the more educated and thus in the favour of those receving a Gymnasum
recommendation. Better-educated parents, who are more interested in the education of their
children, dso show more interes in participating in a scentific sudy on pupils academic
achievement and schools. In addition to unit non-response there is aso a certain amount of
missing information on track choice recommendations in completed parent questionnaires.
parents ether say there was no recommendation or they dont know if there was a
recommendation. It is uncler how credible the former cdam is Track choice
recommendations are dways made, but in some federd dSates they are less forma than in
others. Interestingly, one can dso find a srong educationad gradient in the proportion of
children whose parents say they did not receive a recommendation or don't know whether

they received one.

Table 1 shows the information status by (current type) of school. 55.2 percent of the
pupils currently vidting Hauptschule have paents who provide vdid information on
secondary school track recommendations, whereas the parents of 85.8 percent of those
currently vigting Gymnasum do 0. Redschule and comprehensve schools are in-between.
Reasons for missng information are roughly equaly didtributed between not knowing/not
having recelved a track choice recommendation and unit nonresponse (parent questionnaire
missing dtogether). Table 1 dso shows that there is educationreated sdectivity within each
school type. We have classfied each child by his or her test score on the PISA-E reading test
score (conditional on school type and federal date). Across dl school types, parents of
children in the top third of students are about 10 percentage points more likely to provide
vdid information on the secondary school track recommendation than parents of children in
the bottom third.

-- dbout here Table 1 --

One result of the selective responses of parents is that the raw recommendation rates
for Gymnasum will overesimate the true rates. In the regresson anadysis beow, we try to
reduce any potential bias by controlling for educationa family background. Moreover, we
maeke an additiond assumption about the missng vaue bias® We assume that dl children

whose parents say they have not received or do not remember a track choice recommendation

8 We have computed all regression below without making this assumption. The results — available on request —
are actually very similar to those reported in this paper.
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and who currently vist Gymnasum have in fact received a Gymnasum recommendation. A
second possble assumption would be that al children whose parents did not answer the
parent questionnaire and who currently vist Gymnasum have in fact receved a Gymnasum
recommendation. However, this would not enable us only to compute any descriptive

datistics and regressions that make use of information in the parent questionnaire.

Because of dightly different school entry regulaions in eastern and western Germany
a the time when the children in the sample entered school, we do separate analyses for both
ub-samples. The gtuation in eastern Germany is a little bit complicated because of the
German unification in October 1990, which coincidentaly is the time when the PISA cohort
entered school. For dl East German children turning sx years old until May 1990, the old
GDR rules gpplied (cut-off date end of May and school entry in September 1990). In July
1991, the new federal states adopted the West German school system. Thus, in addition to
children turning sx years old between June 1990 and May 1991, those turning sSx in June
1991 entered school in August/September 1991. Theredfter, East and West had the same
rules. We cannot perfectly separate the East and West German parts of the sample, because
the data contain no direct information on where the child lived a the time of school entry.
Since migration rates of parents with school age children are generdly low, we think that this
is a minor problem. One exception is Berlin, which we exclude from the andyss (it is not
known in which part of Berlin the child lived at the time of the PISA sudy).

Figures 3 and 4 show the proportion of pupils who were enrolled early, at the regular
age and late, by month of hirth.® Children born in the first haf (first five months, respectively)
of the year show a very low probability of early enrolment (around 3 percent), whereas
children born &fter the cut-off date show markedly higher rates of early enrolment (between
12 and 20 percent). Compared with the adminidtrative data shown above, the overdl early
admittance rate of 10.8 percent seems to be too high. Again, this could be the result of sample
sdection (i.e. differentid nonresponse concerning the parent questionnaire) or measurement
error (when parents report the wrong year a school entry of their children). Either way, the
legd possibility to admit children early if they turn Sx years old in the second hdf of the year
islikely to account for most of the difference to children born in the first haf year.

-- about here Figures3and 4 --

° For the purpose of this paper we have also dropped all children from the sample that were enrolled more than
oneyear early or more than one year late.
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Late enrolment is dso cdosdy rdaed to month of birth. In western Germany, the
probability is largest for children born in June, i.e closest to the cut-off date, and declines
gradudly for each additiond month children are born before the cut-off date. For those who
ae born immediatdly after the cut-off date, the late enrolment rate is about one percent. In
eagtern Germany, we observe avery smilar pattern, shifted by one month.

Ovedl, the results shown in Fgures 3 and 4 suggest a consderable amount of
sective vaiation in the proportion of children enrolling early or late related to month of
birth: This variation could affect aggregate educational outcomes. Children born in the first
haf of the yer and who are enrolled at the regular age are likey to conditute a postive
sdection among their peers, because less mature children are deferred. Those born in the
second half year and enrolled at the regular age are likely to conditute a negative sdection,
because more mature children are enrolled early.'® If the andyss is confined to those who
enter school at the regular age, regressons of educational outcomes on age a school entry are
likely to produce downward-biased estimates. Older pupils entering at the regular age are on
average wesker than randomly sdlected students born in the same month and year, whereas
the younger pupils entering a the regular age are on average stronger than randomly sdected

pupils born in the same month and yeer.

If the andyss of educationa outcomes includes al children, the effects of age a
school entry are likely to be biased, too, athough it is not clear a priori in which direction
they are biased. For ingtance, the group of children who enter school in the same year and
who are born in August mainly condst of the regularly and early enrolled. The early enrolled
ae mog likdy a podtive sdection of ther own peers, but they are one year younger than
their classmates enrolled a the regular age. Being pat of a podtive sdection should raise
educational outcomes, but being one year younger and less mature should more often
decrease educationd outcomes than not. The net effect on the average achievement of the
Augugt born in a specific class is thus uncdear. A smilar reasoning applies to those born
shortly before the cut-off date. For instance, the group of children born in May conssts of
regulaly enrolled and late enrolled. The late enrolled are most likely a negative sdlection
among their peers but they are one year older than their regularly enrolled classmates. Again,
the net effect on the average achievement is ambiguous.

10 Ability is not the only plausible reason for early or late enrolment. For instance, if the mother has relatively
high opportunity costs of staying at home (not working in the labour market), parents might be inclined to send
their children to school early. In our data, children of women with university degree are most likely to enrol early
and least likely to enrol late. Of course, mother's eduction isaso likely correlated with ability.
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-- about here Figures 5 and 6 --

Figures 5 and 6 show the relationship between age a school entry and secondary
school track recommendations. The graphs show three segments for early, regular, and late
enrolment. In Figure 5, which shows the results for western Germany, the month of birth on
the outer left sde within each segment is June (representing, respectively, those aged five, six,
and seven years and two months a school entry). The month of birth represented on the outer
right sde is July (representing, respectively, those aged six, seven and eight years and one
month a school entry). In Figure 6, the graph is shifted by one months. Since the cut-off date
is one month ealier, the youngest regularly enrdlled child in eestern Germany is one month
older than the youngest regularly enrolled child in western Germany (9x years and three
months). Each figure contains two sets of results. Full cirdes show the average Gymnasum
recommendation rates for al cases with complete information only. Hollow circles show
results, when we additiondly make our assumption about the missng parent information on

track choice recommendations.

Despite the differences in cut-off and school entry dates, Figures 5 and 6 are
remarkably smilar. They dready illudrate the main results of this paper in a nice way. Firs, a
smple regresson of track choice recommendations on age & school entry will yidd a
negative coefficient. This is gpparently due to the fact that children who enrol early have
higher chances of getting a Gymnasum recommendation, whereas those who enrol late have
subgtantidly lower chances. The overdl average for those enrdlling late is 27 percent (22
percent under our additional track choice assumption), compared to 46 (41) percent for
children who enter school a the regular aje, and 50 (45) percent for those who enter school
early. Notable differences between East and West can only be found for the latter group,
where recommendation rates are about 4 percentage points higher in the Eadt.

The second indght from Figures 5 and 6 is that, if early and lae enrolment are
controlled for, the overdl effect of age a school entry on secondary school track choice
recommendations gppears to be postive rather than negative. In the case of regular enrolment
the relationship is actudly nearly linear. In the other two segments the picture is less clear-cut.
Depending on which birth months are considered, the relationship could be ether postive or
negative. When the six leftmost and rightmost ages are excluded, because there are only very
few obsarvations, a dightly podtive reationship between age a school entry and Gymnasium

recommendations emerges for early entrants and a steep negative reationship emerges for late
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entrants (notably, this holds independent of the region). Of course, it is in the two outer
segments — early and late enrolment — where the sdection effects are likdy to have the

strongest impact. Below, we account for salection in our regression analyses.

Before we discuss the regresson results, we illustrate the importance of family
background for the secondary track choice. We follow a paramonious gpproach and use only
few but crucia key variables to control for the pupil's individud background. In particular, we
choose variables that are exogenous in the sense thet they are dready determined at the time
of school entry, such as highest parenta educationd attainment, immigrant background, and
whether parents have read to the child at pre-school age.

-- about here Table 2 --

Table 2 shows a description of the smple used in the regresson andyses below. First
of dl, note the steep gradient between highest parentad education and the probability of a child
to receive a track recommendation for Gymnasum. Of those children whose parents have a
most a Hauptschule leaving certificate, only 15 to 20 percent (depending on the assumption
made) receve such a recommendation. Of those whose parents have finished universty,
about 70 percent received a recommendation for Gymnasium. Recent research based on large
scale achievement tests in primary school (eg. usng PIRLS data) suggedts that this gradient
is not only due to the better performance of children with better educated parents (Lehmann &
Peek, 1997, Bos et d. 2004). Apparently, the sociad background of a child nitsdf — which is
known to the teacher or principd who formulates the recommendation — has an independent
influence. Anecdotd evidence suggests that teachers are often concerned about the lack of
"experience’ of less educated parents with Gymnasum (as the most academic secondary
track) and thus tend to give conservative recommendations.

Reading to the child in pre-school age leads to a 17 percentage point higher probability
of recaving a Gymnasum recommendation. This is mog likely information not known to the
teacher and probably reflects differences in parentd interest in their children's education and
associated ability differences. Children with immigrant background (i.e. both parents are born
abroad) are 17 percentage points less likely to receive a Gymnasum recommendation. Earlier
research found evidence for discrimination in favour of immigrant children (Lehmann &
Peek, 1997). One reason is that immigrant children are more concentrated in schools with

disadvantaged backgrounds, in which <andards for Gymnasum recommendations are

11



12

probably lower. Another reason might be that teachers expect some advances from increasing

integration during the remainder of the school career.

Boys have 7 percentage points lower chances of being recommended to Gymnasum.
Again, this confirms earlier findings in the literature (eg. Lehmann & Peek, 1997). A possble
reason for this finding is that — at the age of 10 or 11 — boys are less mature and than girls and
thus perform worse when secondary school track recommendations are made. However,
Lehmann & Peek show that when actuad achievement (messured in dandardised tests) is
controlled for, the difference remains. One explanation is that girls comply better to other

(socid) expectations of teachersin primary schools.

4. Regression results

Linear probability regresson results (with heteroskedadticity consstent standard
erors) explaning the likdihood of receiving a Gymnasum recommendation ae liged in
Tables 3 and 4. We have aso estimated each modd (including sdlection correction and
ingrumentd  varidbles) with probit regressons and obtaned very gmilar results The
advantage of the linear probability modd is that the coefficients can be interpreted directly as
margind effects, so that we avoid the computational burden to obtain marginad effects and
their standard errorsin particular for the IV probit modd!.

We begin with the results for western Germany (Table 3). The firg column shows a
probit regresson on age a school entry aone. As expected, the coefficient is negative and
sgnificant. Each month reduces the likdihood of obtaning a Gymnasum recommendation by
0.44 percentage points (i.e., the effect for a full year of twelve months would be about 5
percentage points). However, if dummy variables for early and late enrolment are included,
the coefficient turns to dgnificantly postive .44 percentage points per month. The enrolment
dummies can be interpreted as crude indicators of student ability or maturity at school entry —
independent of age. Plausbly, the early-enrolled have a 7 percentage points higher probability
of recaving Gymnasum recommendations, wheress the late-enrolled have a 22 percentage

points lower probability.

-- Table 3 about here --

In the third column we control for family background (but not for late or early
enrolment), which reduces the effect of age a school entry to an inggnificant effect of minus
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0.14 percentage points. Thus, controlling for background adone dready reduces the
implausble negative effect of age to a large extent. Family background has the expected
effects higher parentad education drongly increeses the chances of a child to be
recommended to Gymnasum. The difference between children whose parents did not finish
school or finished Hauptschule (basdine) and those who finished universty is nealy 50
percentage points. Children whose parents read to them daily at pre-school age have a 11.9
percentage point higher probability of being recommended to Gymnasum. A migration
background decreases the probability by 152 percentage points. Girls are more often
recommended to Gymnasum than boys. Note that the coefficients of these background

variables remain fairly stable across dl specifications.

In the fourth column we include control variables for late and early enrolment, which
leads to a marked increase in the coefficient of age at school entry. We obtain a coefficient of
0.6 percentage points per month. Up to here, we have not taken into account the possihbility
that age at school entry is sdlective and might be correlated with unobserved characteridtics.

In the fifth column of Table 3, we incdlude only children enrolled according to school
laws. This leads to a further increase in the effect of age a school entry to 0.72 percentage
points per month. From the previous discussons it is clear tha this group of children is a
sective group, 0 that this coefficient could suffer from sdectivity bias. In the sxth column
we show the results of a sdection correction mode. The (probit) sdection equation is
reported in Table 5. Our excluson redriction to identify the sdlection process and the
outcome regresson makes use of the birth month of a child (an eguivdent strategy would be
to use the theoreticd age a school entry). We have seen in the discusson of our data that the
birth month drongly affects the likdihood of regular enrolment. Also after controlling for
date and family background, the pattern is quite Smilar to the one depicted in Figure 3. The
month of birth dummies are jointly significant & avery high leve (c? = 325.5, df = 11).

Other varidbles affecting the sdection into regular enrodlment are aso dgnificant.
Parentd education has a hump-sheped effect. The amdlest probabilities are estimated for
children whose parents did not finish school with a school leaving certificaie or finished
Hauptschule on the one hand and those who finished universty on the other hand. The low
education group is more likely to be sdected into late enrolment and the high education group
is more likdy to be sdected into early enrolment. If parents read daily to the child during pre-
school age, there is a higher change of regular enrolment. Immigrant children have a lower
probakility.
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Although we have a very drong excluson redriction and find a dgnificant corrdation
between the eror terms in sdection and outcome equation, the results in the outcome
equation are hardly affected. With few exceptions, the parameters are identicd everywhere up
to the second digit.

Findly, we have dso followed an indrumentd variables drategy, by instrumenting
ealy and late enrolment with month of birth. This differs from most other papers usng IV
methods to study the effect of age a school entry on educationa outcomes (e.g. Datar, 2006;
Fertig & Kluve, 2004; Puhani & Weber, 2005; Frederiksson & Ockert, 2004). These papers
indrument age a school entry directly without controlling for early or late enrolment. We
believe that this identification drategy is flawved because — conditiond on ealy or lae
enrolment — age a school entry is in fact exogenous (determined by the cut-off date rule).!
Condder the regresson moded shown in the fourth column of Tadle 3. The potentidly
endogenous variables in this mode are early and late enrolment and not age a school entry. If
the endogenaty of the school enrolment decison is taken into account in the edimation, the
coefficient of age a school entry will yield an unbiased edtimate of the exogenous change in
age at school entry on educationa outcomes.

The chosen indrument is vdid if month of birth affects educaiond outcomes —
conditional on age a school entry — only via its effect on the enrolment decison made by
parents or schools, which seems to be quite a plausble assumption. Our instrument passes the
common diagnogtic tests of indrument srength and overidentification. The F-vaues for joint
sgnificance in the 1V firgd sage are 89.1 and 95.0 for early and late enrolment, respectively
(df = 11, 14415). The patid R-squared are .06 and .10, and the Davidson-MacKinnon
overidentification test does not reect the null hypothess (p=0.37). Moreover, we find no
evidence that month of birth is sdective with respect to observed parenta background, i.e.
there is no sdective timing of births rdative to the cut-off date!? We test this by running
separate probit regressons of the likelihood of being born in the two months before and after
the cut-off date on our background varigbles (results not shown). The only datisticaly
sgnificant corrdation that we find indicates that immigrant children in eastern Germany have
a higher likdihood of being born after the cut-off date. However, because the number of
immigrants in eastern Germany is very low (the corrdation is based on 27 immigrant
observations), thisis unlikely to affect overdl results.

1V estimates that instrument age at school entry directly yield much larger values for the coefficient of interest
than OLS. In fact, the estimates double in size and become incredibly large. This relationship between OLS and
1V can aso be found in Puhani & Weber (2005).
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Turning to the results, we find that unlike some of the cited related literature on the
age effect on educationd outcome, our 1V gpproach leads to a smilar effect of age a school
entry on secondary track choice recommendations as OLS or selection correction regressions.
Thus, athough the enrolment choice is clearly endogenous, the endogeneity does not affect
our earlier resultsin any significant way.

Table 4 shows the results for eastern Germany. The age-at-school-entry effects are in
fact very dmilar to those obtained for western Germany, the sze being only dightly larger.
Among the remaining variables, differences are dso smal.

-- Table 4 about here --

Having edtablished the podtive effect of effect of age a school on secondary school
track recommendations even in the presence of possble sdectivity and endogeneity, we now
deepen the andyss and see whether the effect varies across social backgrounds. To ease the
exposition, we have recoded parental education into three groups (low, middle, and high,
comprising the two bottom, middle, and top categories liged in Table 1). Figure 7 shows the
proportion of children recaeiving Gymnasum recommendations by age, education, and region.
Since we know from the regresson analyses that sdection effects rlated to early or late
enrolment are a minor concern, we include only regularly enrolled children in Fgure 7. We
find increesing recommendation rates with age in dl subgroups (dl age trends are datidticaly
significant a least at the 5 percent levd).

-- Figure 7 about here --

The answer to the question where the age effect is strongest depends on the standard
of comparison. The percentage point differences between the youngest and oldest children are
quite Smilar across education groups. For instance, when looking at the difference between
the younger hdf (born in January to June) and the older hdf (born during the remaning
months) of the West German sample, one finds percentage point differences of 4.5, 3.1, and
3.3 for those who have parents with low, middle, and high education, respectively. In the East,
the analogue differences are 7.4, 3.3, and 4.7 (see Table 5). Statidticaly, one cannot rgect the

12 Although this appears unlikely, one could argue that parents deliberately time childbirth relative to the cut-off
date. Parents who want to give their children a head start would avoid birthdates shortly before the cut-off date.
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hypothess that the margind effects are the same. In this sense, the age a school entry effect
is homogenous across education levels. One could ague, however, that the different
education groups are garting from very different levels. For indance, the "risk™ of receiving a
Gymnasum recommendation is 1.23 times higher for the older hdf than for the younger hdf
of the West German children with low education parents. The same "rdaive rik" amounts to
only 1.05 for children with high education parents. The difference between the two ratios is
gonificant a the five percent leve. In that sense, the disadvantage of entering school a a
younger age is larger for children from socidly or economicdly disadvantaged backgrounds.
Put differently, the age a school entry effect amplifies the sdectivity of the German school
sysem. For West German children who are relatively young at school entry, the changes of
recaving a Gymnasum recommendation when the paents have high rather than low
education are about three times larger. For older children, the impact of family background
reduces to 2.3, and the difference is dgnificant & the 5 percent levd. When smilar
comparisons are made for the East German sample, the results are even somewhat stronger,

mainly because the age gradient for children with low education parentsis quite strong.

--- Table 5 about here ---

5. Discussion

We darted this paper by asking whether, in the context of the German secondary
school track system, it makes sense for parents to defer the primary school entry of ther
children. It would meke sense if late enrolment increesed the likelihood of receving a
recommendation of the primay school to enter Gymnasum, the most academic and
prestigious of the three German secondary school tracks. Using data from the German PISA-E
study, we found that the answer is yes. According to our estimates, letting a child enter school
one year later increases the chances of getting a Gymnasum recommendation by 7 to 8
percentage points.

The interegting quedtion that follows immediatdy is Why should that be? Of course,
older children are on average more maiure and mogt likdy will perform dightly better a the
end of primary school when recommendations are made. Perhaps relative age dso has an
effect, because younger children might have problems to assat themsdves. But should the
age difference matter for the track choice recommendation, given that this recommendation

predetermines career opportunities? Shouldn't recommendations actuadly account for the
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performance difference between older and younger <udents? For instance, one could
introduce centrdised recommendation tests with age-sandardised results. But this would
imply not to recommend older children to Gymnasum who perform even dightly better than
younger children in the same class This might be hard to judify ether. A more radica
solution to the problem of biased recommendations is to abandon the tracking system
dtogether. As was discussed above, this will not only reduce inequdity but might aso

increase aggregate performance.

In practice, German parents have a least some limited influence on the secondary
track choice. We currently continue our analyses by checking if deviaions from the primary
school recommendation vay sysematicdly by age, possbly counteracting the bias
introduced by the primary school teacher. In any case, teking the secondary school track
choice completely out of the parents hands — as it is planned in some German federd dates —
could be a mistake. Some injustice generated by school entrance or exit laws has probably to
be accepted as long as children are born over the entire year. However, if parents are better at
disentangling meturity due to age and ability, they should have a voice in deciding on ther

children’ s school career and even overrule the teacher’ s recommendation..
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Table 1: Selectivity of information on Gymnasium recommendation, by school type and reading test score (row
percentages)..

Full Information on DK/No Recommendation Parent Questionnaire
Recommendation Missing
Hauptschule 55.2 252 196
- first test score tertile 510 26.7 223
- second test score tertile 56.3 256 181
- third test score tertile 60.3 249 14.8
Realschule 74.3 14.7 11.0
- first test score tertile 69.3 17.2 135
- second test score tertile 755 141 104
- third test score tertile 79.1 131 7.8
Gymnasium 85.8 6.7 75
- first test score tertile 81.2 89 99
- second test score tertile 86.5 59 76
- third test scoretertile 90.7 53 40
Comprehensive School 58.9 25.6 156
- first test score tertile 52.2 29.0 188
- second test score tertile 60.8 25.7 135
- third test score tertile 65.2 27 12.2
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Table2: Sample Description
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Percent in sample Percent GY Percent GY
recommended recommended
(plus missing value
assumption)
Highest parental education
Did not finish/Hauptschule/POS 8 138 19.2 151
Realschule/ POS 10 165 313 26.8
Fachschule 30.9 371 323
Abitur 119 50.3 432
Fachhochschule 10.1 585 54.0
University 16.9 727 68.9
Read to child at preschool age
Lessthan daily 48.8 353 300
Daily 51.2 52.1 47.2
Immigrant Background
No 88.7 456 40.6
Yes 113 295 231
Sex
Boy 49.6 403 352
Girl 504 477 121
Month of birth
January 86 450 39.7
February 71 408 35.8
March 81 39.7 3438
April 7.7 405 35.2
May 80 383 334
June 85 436 378
July 93 46.8 1.7
August 89 495 434
September 90 47.2 415
October 84 46.3 409
November 82 458 39.6
December 82 437 38.6
State
Saarland 6.7 4.7 36.2
Rheinland-Pfalz 6.8 422 375
Nordrhein-Westfalen 75 391 334
Niedersachsen 6.0 391 354
Bremen 5.7 411 35.6
Schleswig-Holstein 6.8 380 359
Hamburg 36 67.2 64.8
M ecklenburg-Vorpommern 8.6 37.6 344
Brandenburg 6.7 470 40.3
Sachsen 83 452 388
Bayern 59 539 416
Baden-Wrttemberg 58 473 27
Hessen 7.6 435 36.1
Thiringen 89 434 36.9
Sachsen-Anhalt 5.2 55.2 495
Number of observations 22,201 26,989

Notes — excludes Berlin; missing value assumption: children whose parents say they have not received or do not
remember atrack choice recommendation and who currently visit Gymnasium have received a Gymnasium

recommendation
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Table 3: Linear probability regressions explaining the chances of receiving GY -track recommendations, western
Germany

Linear Linear Linear Linear Linear Linear v
(Selection
Corrected)
Entry Age (Months) -0.0044**  0.0044** -0.0014* 0.0060**  0.0072**  0.0070**  0.0061**
(0.0008) (0.0012) (0.0007) (0.0011) (0.0012) (0.0012) (0.0012)
Early Enrolment 0.0673** 0.0783** 0.0879
(0.0180) (0.0161) (0.0600)
Late Enrolment -0.2224** -0.1607** -0.1504*
(0.0169) (0.0156) (0.0642)
Parents education
Realschule/ POS 10 0.1156**  0.1154**  0.1135**  0.1106**  0.1157**
(0.0135) (0.0134) (0.0153) (0.0153) (0.0135)
Fachschule 0.1362**  0.1346**  0.1349**  0.1325**  (0.1349**
(0.0101) (0.0101) (0.0116) (0.0117) (0.0103)
Abitur 0.2660**  0.2645**  0.2728**  0.2699**  0.2648**
(0.0130) (0.0130) (0.0150) (0.0150) (0.0132)
Fachhochschule 0.3551**  0.3531**  0.3643** 0.3612**  0.3534**
(0.0145) (0.0145) (0.0162) (0.0163) (0.0146)
Universitat 0.4952**  0.4936**  0.5007**  0.4996**  0.4938**

(0.0119)  (0.0118)  (0.0134)  (0.0135)  (0.0119)
Other background

Read daily to child 0.1191**  0.1174**  0.1136**  0.1110**  0.1176**
(0.0079) (0.0078) (0.0088) (0.0089) (0.0080)
Immigrant background -0.1523**  -0.1416** -0.1486** -0.1346** -0.1431**
(0.0102) (0.0103) (0.0123) (0.0131) (0.0139)
Girl 0.0606**  0.0582**  0.0569**  0.0558**  0.0583**
(0.0074) (0.0074) (0.0083) (0.0083) (0.0074)
Federal state dummies YES YES YES YES YES
Constant 0.7508** 0.0642 0.1820**  -0.4001**  -0.4944** -0.4624**  -0.4085**
(0.0605) (0.0991) (0.0570) (0.0912) (0.0984) (0.0992) (0.1044)
Observations 14,444 14,444 14,444 14,444 11,617 14,444 14,444
r -0.1488**
(0.0503)
P-value of endogeneity-test
Early enrolment <0.001
Late enrolment <0.001
P-value overid. test 0.3717
Partial R-squared
Early enrolment 0.0633
Late enrolment 0.1016
F-valuefirst stage
(df=11,14415)
Early enrolment 89.84
Late enrolment 94.96

Standard errors in parentheses; * significant at 5%; ** significant at 1%
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Table4: Linear probability regressions explaining the chances of receiving GY -track recommendations, eastern

22

Germany
Linear Linear Linear Linear Linear Linear v
(Selection
Corrected)
Entry Age (Months) -0.0026* 0.0059** -0.0005 0.0072** 0.0079**  0.0079**  0.0076**
(0.0010) (0.0015) (0.0010) (0.0014) (0.0015) (0.0016) (0.0016)
Early Enrolment 0.1253** 0.1181** 0.1582
(0.0231) (0.0214) (0.0840)
Late Enrolment -0.2525** -0.2167** -0.1542
(0.0262) (0.0253) (0.1673)
Parents education
Realschule/ POS 10 0.0892**  0.0876** 0.1007**  0.1007**  (.0910**
(0.0207) (0.0205) (0.0222) (0.0225) (0.0211)
Fachschule 0.1701**  0.1673** 0.1888**  0.1888**  (.1695**
(0.0204) (0.0203) (0.0219) (0.0222) (0.0208)
Abitur 0.2992**  0.2980** 0.3267**  0.3267**  (.2996**
(0.0251) (0.0249) (0.0270) (0.0271) (0.0255)
Fachhochschule 0.3640**  0.3629** 0.3738**  0.3738**  (.3649**
(0.0246) (0.0244) (0.0266) (0.0265) (0.0245)
Universitat 0.4986**  0.4947** 0.5072**  0.5072**  (.4964**
(0.0222) (0.0220) (0.0239) (0.0240) (0.0224)
Other background
Read daily to child 0.0688**  0.0683** 0.0681**  0.0681**  (.0698**
(0.0097) (0.0097) (0.0104) (0.0105) (0.0099)
Immigrant background -0.1764**  -0.1575** -0.1365 -0.1363 -0.1806*
(0.0515) (0.0511) (0.0736) (0.0833) (0.0725)
Girl 0.0990** 0.0955** 0.0945**  0.0945**  (.0964**
(0.0095) (0.0095) (0.0102) (0.0103) (0.0098)
Federa state dummies YES YES YES YES YES
Constant 0.6091** -0.0773 0.1290 -0.4854**  -0.5532**  -0.5532**  _0.5269**
(0.0832) (0.1208) (0.0814) (0.1148) (0.1216) (0.1236) (0.1391)
Observations 9,367 9,367 9,367 9,367 8,127 9,367 9,367
r -0.0006
(0.1508)
P-value of endogeneity-test
Early enrolment <0.001
Late enrolment <0.001
P-value overid. test 0.1066
Partial R-squared
Early enrolment 0.0393
Late enrolment 0.0494
F-value first stage
(df=11,9381)
Early enrolment 41.09
Late enrolment 23.67

Standard errorsin parentheses; * significant at 5%; ** significant at 1%
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Table5: Selection and IV first stage regressions
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West East
Selection IV firststage IV firststage  Selection IV firststage 1V first stage
Equation early late Equation early late
enrolment enrolment enrolment enrolment
February -0.1381  -0.0122 0.0362** -0.1217 0.0124 0.0055
(0.0706) (0.0075) (0.0110) (0.1049) (0.0090) (0.0103)
March -0.3179**  -0.0049 0.0677** -0.2433* 0.0084 0.0258*
(0.0667) (0.0079) (0.0114) (0.0964) (0.0082) (0.0106)
April -0.4695**  -0.0063 0.1077** -0.5129** 0.0153 0.0682* *
(0.0655) (0.0078) (0.0125) (0.0925) (0.0089) (0.0131)
May -0.5255**  -0.0164* 0.1320** -0.6218** 0.0052 0.1104**
(0.0648) (0.0072) (0.0129) (0.0903) (0.0080) (0.0144)
June -0.9210**  -0.0152* 0.2580** -0.7713** 0.1864** -0.0269**
(0.0633)  (0.0073) (0.0150) (0.0857) (0.0143) (0.0073)
July -0.6980**  0.2086** -0.0431** -0.4500* * 0.1014** -0.0324**
(0.0623)  (0.0129) (0.0073) (0.0902) (0.0123) (0.0070)
August -0.4253**  0.1329** -0.0471** -0.4944** 0.1128** -0.0336**
(0.0646) (0.0118) (0.0072) (0.0916) (0.0130) (0.0069)
September -0.3617**  0.1087** -0.0367+* -0.5426** 0.1163** -0.0225**
(0.0654) (0.0114) (0.0074) (0.0892) (0.0130) (0.0077)
October -0.4515%*  0.1320** -0.0371** -0.4863** 0.1013** -0.0247**
(0.0646) (0.0119) (0.0074) (0.0913) (0.0130) (0.0074)
November -0.4900**  0.1358** -0.0333** -0.4909** 0.1044* * -0.0252**
(0.0660) (0.0125) (0.0077) (0.0907) (0.0129) (0.0076)
December -0.4672**  0.1219** -0.0231** -0.5151** 0.0997** -0.0156
(0.0653)  (0.0120) (0.0083) (0.0919) (0.0130) (0.0084)
Parents' education
Realschule/ POS 10 0.1015* -0.0144 -0.0123 0.1301 -0.0006 -0.0276*
(0.0470) (0.0094) (0.0089) (0.0837) (0.0156) (0.0123)
Fachschule 0.0803* -0.0036 -0.0177* 0.1108 0.0012 -0.0277*
(0.0365) (0.0076) (0.0069) (0.0818) (0.0154) (0.0122)
Abitur 0.1031* -0.0040 -0.0245** 0.0797 0.0183 -0.0379**
(0.0435) (0.0093) (0.0085) (0.0939) (0.0177) (0.0132)
Fachhochschule 0.1121* -0.0074 -0.0230** -0.0120 0.0278 -0.0277*
(0.0483)  (0.0097) (0.0086) (0.0919) (0.0177) (0.0132)
Universitét 0.0253 0.0235** -0.0313** 0.0323 0.0278 -0.0354**
(0.0414)  (0.0090) (0.0076) (0.0866) (0.0166) (0.0126)
Other Background
Read daily to child 0.0998** -0.0080 -0.0178** 0.0509 0.0011 -0.0135**
(0.0258) (0.0053) (0.0046) (0.0338) (0.0061) (0.0038)
Immigrant -0.4674** 0.0245** 0.1162** -1.1044** 0.1156** 0.2469**
background
(0.0333)  (0.0078) (0.0086) (0.1364) (0.0421) (0.0444)
Girl 0.0430 0.0202** -0.0319** 0.0551 0.0129* -0.0215**
(0.0245)  (0.0050) (0.0044) (0.0332) (0.0060) (0.0038)
Federal state dummies YES YES YES YES YES
Constant 1.3690**  0.0115 0.0754** 1.4671** -0.0002 0.0870**
(0.0691)  (0.0111) (0.0107) (0.1116) (0.0169) (0.0143)
Observations 14,444 14,444 14,444 9,367 9,367 9,367

Robust standard errorsin parentheses; * significant at 5%; ** significant at 1%
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Table 6: Differences between young and old children (at school entry), by region and parental education level

West East
Percentage point Relativerisk Percentage point Relativerisk
Parental education difference difference
Low 0.045 1.226 0.074 1.368
Medium 0.031 1.087 0.033 1.092
High 0.033 1051 0.047 1.079
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Figure 2. Early and late enrolmentsin the federd state of

Baden-Wirttemberg (1971 to 2001). Source: Ministry of Education
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Figure 3: Proportion of Early, Regular, and Late Enrolment,
by Month of Birth (western Germany). Source: PISA-E, own cdculations
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Figure 4: Proportion of Early, Regular, and Late Enrolment,
by Month of Birth (eastern Germany). Source: PISA-E, own cdculaions
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Figure5: Percentage of pupils receiving recommendations for Gymnasium,
by age a entry; western Germany
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Figure 6: Percentage of pupils receiving recommendations for Gymnasium,
by age a entry; eastern Germany
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Figure 7: Percentage of pupils receiving recommendations for Gymnasum,
by age at entry, parentd education level, and region.
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