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Abstract 
 
This paper studies the effect of longer school days — induced by voluntary all-day programs in 
German primary schools — on school performance. We combine data from the National 
Educational Panel Study covering 5771 primary school students with municipality-level 
information on all-day school investments. Facing the challenge of selection into all-day school 
programs, we instrument all-day school expansion with construction subsidies from a large 
federal investment project. Results imply that all-day programs lead to improvements in 
language and math skills as measured by teacher assessments and to a higher probability of 
being recommended for the academic track after primary school. The heterogeneity analysis 
reveals that boys benefit more than girls from all-day programs in terms of the assessment by 
their math teacher. Furthermore, there is a significant negative effect on non-native speakers’ 
math and German test scores. 
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1 Introduction

All-day schools and school-based extracurricular afternoon activities are often considered as a

vehicle for increasing equality of opportunity in the education system. An increase in the time

students spend at school can provide extended learning opportunities and increased individual

support to foster the academic and psychosocial development of children, especially those from

more disadvantaged backgrounds (Plantenga and Remery 2013; Blau and Currie 2006). In a

system of half-day schools, up to 38% of the total weekly learning time takes place in the af-

ternoon hours (OECD 2011). If the home environment and parental background of students

are important determinants of the quality of these out-of-school-time learning activities, the

differences in afternoon activities can become important drivers of inequality in learning oppor-

tunities. Therefore, the potential to enhance equality of opportunity by regulating the quantity

and quality of afternoon learning activities for all children is one major advantage of all-day

programs (Kuger 2006).

This line of argument led many governments to introduce more school-based afternoon activ-

ities over the last decades. In Germany, for example, all-day school programs were established

and subsidized after the so-called PISA shock in 2001. Since German students performed rel-

atively badly in this first international student assessment of the OECD – both in terms of

average achievement and equality of opportunity – politicians and experts were looking for suit-

able reforms that could improve the school system. The introduction of all-day schools was one

of the measures taken (Kultusministerkonferenz 2002).

In this paper, we investigate the extension of all-day school programs in Germany which was

triggered by a large investment program by the federal government. We analyze the effect of

all-day school programs on primary school students’ achievement in terms of their standardized

test scores in math and German as well as further school performance measures. We additionally

investigate the impact on children’s time use and school satisfaction. Importantly, in addition to

evaluating the mean effect of all-day schools, we conduct a heterogeneity analysis with respect

to parental education, immigrant background, single parenthood, as well as gender.

To overcome the problem of non-random selection into all-day programs, we apply an in-

strumental variable approach making use of the exogenous nature of a funding program by the

German federal government. Notably, the funds (4 billion euros in total) could be used for

all-day school related constructional purposes only.1 The program was quite successful as the

share of all-day school students has been rising dramatically ever since. In 2002, 1% of primary

school children attended an all-day school, compared to 22% in 2012 (Dehos and Paul 2017).

Our analysis uses very detailed administrative data of the federal program containing the

1Since the different German states are in charge of school affairs (e.g. hiring teachers), the federal government
is restricted in the allocation of funds to the educational system.
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amount of money each German municipality received for their all-day school expansion. We

link these data to the second cohort of the National Education Panel Study (NEPS), which

provides us with longitudinal data on 5771 primary school students, including our outcomes of

interest. The funding received by the federal funding program serves as instrument for the share

of all-day school students in every school contained in NEPS. The first stage results show that

the instrument is strongly associated with the all-day school share. We furthermore provide

evidence that the instrument is not correlated with other features of the school district which

could influence student achievement.

Our second stage results reveal the following: All-day school programs have a positive effect

on children’s achievements as assessed by their classroom teacher: a 20 percentage point increase

in the all-day share leads to a 12 percentage point higher probability to be evaluated as (at least)

”good” in math and German. Such an increase would also lead to an eight percentage point

higher probability to be recommended for the highest track. We do not, however, find significant

effects of all-day school programs on children’s scores in standardized math and German tests.

Evaluating the effect of all-day schools on further outcomes, we find that time spent on reading

increases whereas time spent on watching TV and playing computer games decreases. We also

find a positive impact on children’s satisfaction with their school. The heterogeneity analysis

reveals that boys benefit more than girls from all-day programs in terms of the assessment by

their math teacher. Furthermore, non-native speakers are significantly negatively affected in

terms of their test scores in math and German. We therefore cannot provide proof that the

all-day programs help much in decreasing inequality in the school system.

Our study relates to a growing literature investigating the impact of instructional time on

student outcomes. Findings from these studies are mixed. On the one hand, several studies find

positive effects of instructional time on student achievement (Mandel et al. 2019; Lavy 2015;

Dobbie and Fryer 2013). Yet, importantly, those are most pronounced in settings with a high-

quality learning environment (Rivkin and Schiman 2015). On the other hand, Cannon et al.

2011 and Meyer and Klaveren 2013 find no or only temporary gains. In terms of educational

inequality, Huebener et al. 2017 find that the performance gaps between students widens due to

increased instructional time. If, however, additional learning input is targeted at low achieving

students, educational inequality can be decreased (Cortes et al. 2015; Lavy and Schlosser 2005).

We add to the debate whether all-day schools are capable of enhancing equality of opportunity

in the education system (Bellei 2009; Linberg et al. 2018; Steinmann et al. 2018).

The remainder of this study is structured as follows: Section 2 describes the primary school

system in Germany as well as the investment program for the expansion of all-day schools.

Section 3 presents the empirical framework. Section 4 describes the data and provides descriptive

statistics. Section 5 presents our main findings as well as results from a sensitivity analysis.

Section 6 shows the results of our heterogeneity analysis and Section 7 concludes.
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2 Institutional Background

2.1 The primary school system in Germany

School types and tracking in the German school system

Germany’s school system is decentralized meaning that each of the country’s 16 states is re-

sponsible for the education of its youth. Although there are some differences across states, the

general structure is fairly uniform. The school system divides children at age 10, after four years

of primary school, into three secondary school tracks: basic track (five years), middle track (six

years), and high track (nine years). The latter leads to the university entrance qualification.

Primary schools, the school type under study, are thus very important for the students’ future

educational paths as children are tracked based on their performance in fourth grade. Teachers

of fourthgraders will recommend the highest track if they assess a child’s abilities as suited to

the intellectual requirements of the academic track.2 As we use teacher recommendations for

the secondary school track as one of our outcomes, we can shed light on the potential of all-day

schools to change students’ educational opportunities.

School day length in German primary schools

Until recently, the typical primary school day has been relatively short in Germany. From grade

1 to grade 4, children have instruction time starting at 8 am in the morning and finishing in the

very early afternoon. As a result, the main care provider for primary school-aged children in the

afternoon hours has been the mother. For instance, 64% of all primary-school-aged children were

looked after by their mothers in 2011 and the majority of mothers was either not participating

in the labor market or working part-time.3 In some states, after-school care centers providing

care for primary school children in the afternoon hours have been implemented (supervised by

the Child and Youth Services, i.e. not related to school management), but only between 5% and

20% of children attended these centers in 2005 (Felfe and Zierow 2014).

After the PISA shock in 2001, the importance of a nationwide introduction of all-day schools

was getting more attention both in the political debate as well as in the media – since all-

day schools were regarded as a vehicle to increase student achievement and also equality of

opportunity. Yet, there has also been strong opposition to the concept of mandatory all-day

school programs by the conservative party and their supporters.4 In the end, it was left to the

local authorities and the schools to decide whether to introduce a mandatory or voluntary all-

2In some German states, this recommendation by teachers acts as a top limit to the schooling available to the
child. In the end, parents have the responsibility of choosing the child’s secondary school track from the (limited)
set of available school tracks. In our analysis we include state fixed effects, i.e. any differences regarding school
track recommendations across states are controlled for.

3Calculations by Felfe and Zierow 2014 based on the German Socio-Economic Panel 2011.
4For an overview of the debate see Kuhlmann and Tillmann 2009.
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day program. Most of the schools opted for the latter, i.e. they did not extend the compulsory

instruction time but established a voluntary afternoon program.5 Table 1 shows the differences

between half-day schools and all-day schools in terms of their afternoon activities, staff employed

in these and student composition in 2014. It shows that half-day schools also provide some

activities in the afternoon hours, but they do so to a much lesser extent than all-day schools.

95,5% of all-day schools provide lunch to their students. This is the case in only 62,4% of half-day

schools. Similarly, homework supervision, sport activities and other activities are offered much

more often by all-day schools. When it comes to supporting learning activities for specific groups

of students, 84% of all all-day schools provide support for low-performing students and about

half of the all-day schools have specific support for high-performing students and non-native

speakers, respectively. There is also more additional teaching taking place in all-day schools.

Interestingly, however, in terms of employed staff in the afternoon, all-day schools more often

employ staff educated in childcare and less often staff educated in teaching.

2.2 The federal investment program and the all-day school expansion

By providing large subsidies via the investment program for future, education and care (IZBB)6

between 2003 and 2009, the federal government tried to incentivize the states to invest in the

construction and expansion of all-day schools. The aim was to guarantee a nationwide supply

of all-day school programs. The total investment volume was about four billion Euros, however,

the subsidies were supposed to exclusively serve constructional purposes, i.e. to build new all-

day schools and to renovate old all-day schools. The states and local authorities therefore had

to cover the personnel costs, e.g. teacher salaries, and operating costs, e.g. expenses for lunch,

of the all-day school expansion. The costs for the municipalities are immense: The personnel

costs for one additional all-day primary school student are estimated between 992 Euro and

1981 Euro per year, depending on the intensity of the all-day program (Klemm and Zorn 2017).

The federal funds were transferred to more than 8200 schools which applied for funding with

a concept on how they would use the money. More than two billion Euros were allocated to

primary schools (BMBF 2009). The program was successful in raising the share of primary

school students attending an all-day school. Their share increased from 1% to 22% within ten

years after implementation of the investment program (Dehos and Paul 2017).

Yet, the investment allocation was not uniform across municipalities and states. Therefore,

the expansion of all-day slots varies a lot across regions. However, we find that pre-expansion

municipality characteristics (such as birth rate, inward migration, and labor market participation

rates) do not predict whether a municipality received funding (see Table A.1 in the Appendix),

5In our analysis we do not differentiate between mandatory and voluntary all-day programs. Note that the
large majority of schools in our sample (90%) had voluntary all-day programs.

6Investitionsprogramm Zukunft Bildung und Betreuung, for more information see
https://www.ganztagsschulen.org/de/868.php
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Table 1: Contents and employees in afternoon-programs

half-day all-day difference t-statistic

school type .471 .529
lunch .585 .944 .359 36.033

activities offered at least once a week
home work supervision .599 .93 .331 32.729
sport activities .585 .822 .238 20.634
artistic activities .67 .823 .154 13.688
mechanical activities .346 .601 .255 20.021
computing activities .373 .555 .182 14.063

support for
high perfoming students .323 .494 .171 13.398
low performing students .638 .823 .185 16.268
non-native speakers .449 .548 .099 7.58

additional teaching in
maths .212 .339 .127 10.806
science .293 .461 .167 13.261
German .283 .512 .229 18.201
foreign languages .229 .283 .054 4.696

employees in afternoon programs
mean percentages for groups

no related qualification .573 .576 .003 .335
qualified in childcare .248 .286 .039 5.187
qualified in teaching .179 .139 -.041 -7.839

share of students attending school with
support for students at risk .424 .523 .098 7.487
additional classes in main subjects .075 .246 .171 17.926
a high share of qualified staff .2 .492 .292 24.257

N 2721 3050

The mean shares for the groups of employees are calculated from all non-missing observations. All other
variables are equal to one if the principal reports to offer this activity and zero else.
The bottom panel shows the school-subgroup-identifier we calculated from the values above and used in
our sensitivity analysis, see Section 5.3.
Source: NEPS SC2, own calculations based on answers from the principal’s questionnaire of wave 4
conducted in 2014.

alleviating potential concerns of self-selection of municipalities into the program. A potential

reason for the regional variation is the application procedure which has sometimes been slowed

down by administrative restrictions. Exogenous factors like dates of the yearly school conference

or complicated communication procedures between the different government agencies could have

slowed down or even prevented the reception of funding.7 Figure 1 shows the resulting regional

7In order to receive the all-day school funding local authorities first had to apply to their respective state
which was responsible for the selection of appropriate all-day programs. The school concept had to be developed
by the school director and had to be approved by the school council. In addition, in some states parental consent
was also needed so that the concept also had to be approved by the parent council at the school conference (see
Nemitz 2016 for a very comprehensive summary of the application procedure).
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variation of the received funds of the federal investment program. We use this variation for our

empirical strategy.

Figure 1: The all-day school investment program and its regional variation

Federal all-day school investements (SPI NRW 2010) per student (relative investments) on municipality level given
as vingtile median according to the distribution of relative investments weighted by the number of inhabitants
(BBSR 2018; Destatis 2017)

3 Empirical Strategy

Our analysis aims to estimate the causal impact of attending an all-day school on student

achievement. Our treatment variable is the share of students in a given school who attend an

all-day program, i.e. the all-day share. Defining the treatment variable on school level – rather

than on individual level – has the advantage that it accounts for the possibility of spillovers

within schools. A student who herself does not attend the afternoon program will be influenced

by the existence of that program if a sufficiently large number of classmates does. These peer

effects would be neglected if the treatment status was defined on the individual level. Since there
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is also some variation in the share of all-day slots across all-day schools8, we decided against a

binary treatment status on school level.

The main challenge of our empirical analysis is that the implementation of all-day programs

did not happen at random. Local authorities with a higher share of female employment, a higher

share of disadvantaged children or a higher GDP per capita may have been more in favor of

expanding all-day school programs due to higher needs of families and/or larger budgets.

We address this challenge by using an instrumental variable strategy. For our instrument, we

use data on the federal all-day-school investment project that provided funding for constructional

purposes (see Section 2.2).9 Local authorities would presumably only apply for the funding if

they observed the need for implementing an all-day school in their constituency and additionally

had the fiscal capacity to bear the implied costs. To account for this self-selection, we control

for the share of low SES children, the share of children with an immigrant background, the size

of the municipality, the local female labor market participation rate, GDP per capita and the

fiscal capacity of the municipality.

For our instrumental variable, we compute the all-day school investment per student at the

municipality level.10 As Figure 1 shows, we observe a large variation of this variable across

municipalities ranging from 0 to 993 Euro per student.

Our first stage estimation thus looks as follows:

Alldaysm = π′Xism + αInvestmentm + δb + ηism (1)

The share of all-day students in school s in municipality m – Alldaysm – is regressed on

the instrumental variable (received investment funds in municipality m) Investmentm, control

variables for school (s) and municipality (m) characteristics as well as students’ characteristics

i in school s – Xism. In addition, we include state fixed-effects δb. The estimated coefficient

α is hence the effect of an additional unit of investment on the share of all-day students. For

simplicity, we assume that this effect is linear.

In our setting, the exclusion restriction requires that the instrumental variable, received in-

vestment funds, only impacts student outcomes through the channel of expanded all-day school-

ing. We argue that this requirement is fulfilled because (1) the funding was only allowed to be

used for constructional expenses and not for spending on teachers’ salaries and other important

8As the expansion of all-day schools had a rather gradual nature and the attendance to all-day programs is
not mandatory, there are only very few schools with 100% of students being enrolled in an all-day program.

9Reassuringly, the same investment program has been used as an instrumental variable for all-day school
attendance by Dehos and Paul 2017 and Nemitz 2016 in their studies on the impact of all-day schools on female
employment.

10For the purpose of merging the student achievement data with the investment data, we have to reduce
the informational content of the investment variable due to data protection policies. Therefore, we define the
instrumental variable as vingtile median according to the distribution of per-student investments weighted by the
number of inhabitants.
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factors of the education production function, (2) school catchment areas are binding for primary

students in Germany, i.e. parents would have to move in order to enroll their child into a school

with funding if their current school catchment area had not got the funding, and this type of

mobility is very low in Germany.

Finally, our second stage is the following:

yism = β′Xism + γ ˆAlldaysm + δb + εism (2)

Thus, the student achievement outcome yism of student i attending school s in municipality

m is regressed on the instrumented all-day share of school s in municipality m Alldaysm, while

controlling for individual, school and municipality characteristics Xism as well as for state fixed-

effects δb. The coefficient γ shows the effect of the all-day share in school s – following a LATE

interpretation, the effect of the all-day share which is due to the federal investment program –

on student i’s achievement.

4 Data and Descriptive Statistics

4.1 Data

To evaluate the impact of all-day schools on student achievement, we rely on three data sources.

The first data source is the second cohort of the National Education Panel Study (NEPS). It

provides us with data on the achievement and background characteristics of primary school stu-

dents in Germany. The second data source is the administrative register of the federal all-day

school investment program (IZBB). The third source is the INKAR database containing admin-

istrative data on municipality characteristics. We merge all three data bases at the municipality

level.11

National Education Panel Study (NEPS)

The second cohort of the NEPS is an annual panel collecting rich data on the educational

progress of young children in Germany. More than 6000 participants in more than 300 schools

are sampled at primary school entrance in 2012. Our study includes four waves of this cohort

covering their four years in primary school.12 Each wave consists of surveys for parents, class

teachers, school principals and children themselves (from third grade on). Additionally, for each

11For the merge with the NEPS data, we have to categorize the instrumental variable and the municipality
characteristics rather than taking the continuous value in order to align with the NEPS data protection rules
(disabling us to identify any municipality through our matched information).

12For a sub-sample of observations information on their time in kindergarten and high school would be po-
tentially available as well. However, conditioning on the availability of information from kindergarten and high
school would add selectivity and reduce the sample size below 1500 and 5000, respectively. Therefore, we decided
to restrict us to the primary school outcomes. We only excluded cases with missings in all outcome variables or
the municipality of residence as we are unable to match the instrument without the latter. This leaves us 5771
observations.

9



wave the NEPS researchers designed standardized tests in different school subjects the surveyed

children had to take (Blossfeld et al. 2011). These standardized tests are a main advantage of

the NEPS and an important element of our study.13 In fourth grade, the students are tested in

orthography, reading and math. These test scores at the end of primary school serve as main

outcome variables in our regressions.14

The teachers of the NEPS-participants are also asked to evaluate the performance of their

students in different categories. Their subjective assessments of students’ achievement may

capture non-cognitive skills which are known to be important predictors for later life outcomes

(Jackson 2018; Brookhart et al. 2016; Bowers 2011), but which are not captured by standardized

tests. We therefore include teachers’ assessment of the math and German skills of their fourth-

grade students as outcomes in our analysis.

Another outcome variable is the teacher’s tracking recommendation for high school surveyed

in the parental questionnaire in grade 4. There is some heterogeneity concerning school types

after primary school across German states. However, all German students are tracked at the end

of primary school and high-track schools (”Gymnasium”) exist in all states. In our regressions,

we use this outcome as a dummy variable indicating whether the student was recommended for

the high track by her teacher.15

From the different questionnaires, we gain further valuable control variables at the individual,

teacher, school and municipality level. At the individual level, we control for being female, a

non-native speaker, having parents with an academic degree, living in a single parent household

and living together with siblings. We further include the student’s age in months. At the teacher

level, we include dummies indicating the teacher to be male, to be younger than 35 years old and

to work full-time. A teacher’s age is our proxy for her teaching experience. At the school level,

we control for being a private school, for having more than 33% of students with an immigrant

background and for having more students from low socio-economic status (SES) than from high

SES.16

13Note that the NEPS is the first (and only) data source providing nation-wide panel data on student achieve-
ment in Germany.

14In third grade, the students take part in tests for vocabulary and science. In an additional analysis we also
evaluate how those test score are affected by attending an all-day school. Having student achievement data in two
points in time we could theoretically perform a value-added analysis. Yet, we are restricted by having information
on the instrumental variable and the endogenous variable only for one point in time. Thus, we cannot use the
time dimension of the student data.

15Making use of further information provided in earlier waves of the panel we also look at outcomes beyond
student achievement in a further analysis. Using data of wave 2 when students are in second grad, we evaluate
whether attending an all-day school influences enrollment in a sport club and time spent on homework after school.
Using data of wave 3 when students are in third grad, we evaluate whether attending an all-day school influences
whether they regularly do physical exercise and whether they are satisfied with their school. Furthermore, we
use parental assessment on how much time they spent with their child as outcomes. We also analyze the effect
on test scores in math and German and the socio-emotional development as documented by the SDQ (Goodman
1997) when the observed children are in third grade. Finally, we assess whether attending an all-day school has
an impact on time spent on reading and time spent on watching TV when children are in fourth grade.

16The school principals are asked in their questionnaire to provide an estimate on these two categories of
demographic composition.

10



Investment Program Data and Municipality Characteristics

The data on the federal investment program for the construction of all-day schools (IZBB)

were collected and made available by SPI NRW 2010. They contain detailed information on

the amount and the year of spending for each school which received funding. We aggregate the

investments over time and by municipality. We thus build a variable for the total investment from

2003 to 2009 per municipality. Approximately one quarter of the 4500 German municipalities

(Gemeindeverbände) received positive funding, see Figure 1.

Furthermore, we use municipality level information on fiscal capacity, female labor market

participation rate, the share of people aged 6 to 18 years as well as the GDP per capita on

county level, all provided by the INKAR-data (BBSR 2018). The share of people aged 6 to 18

(BBSR 2018) and the number of inhabitants (Destatis 2017) gives us the population in this age

group which is our proxy for the number of students in this municipality. As a further control,

we use the number of inhabitants (Destatis 2017). For all of these municipality controls we use

data from 2003, i.e. before the investments took place.

In order to merge the investment data with the student achievement data we have to minimize

the investment data’s informational content. Therefore, we calculate the relative investments

per student on municipality-level and form the distribution of relative investment of the munici-

palities weighted by the number of inhabitants. We then divide the part of the distribution with

positive investments in 20 units of five percent (vingtiles). For each of these vingtile-cells, we

calculate the median investments. This median investment serves as our instrumental variable.17

4.2 Descriptive Statistics

Table 2 shows the descriptive statistics of individual and family characteristics (Panel A), school

characteristics (Panel B), teacher characteristics (Panel C), municipality characteristics (Panel

D), as well as the outcome variables (Panel E). The first column shows the averages for the

whole sample, columns 2 and 3 show the subgroup means for the group of children attending

an all-day school and those attending a half-day school, respectively (note that for this table we

define all-day schools as schools having a non-zero all-day share). The right hand part of Table

2, columns 5 to 8, give the differences between subgroups of students. They show the differences

in means between girls and boys, non-native and native speakers, children whose parents do and

do not hold a university degree as well as children raised by a single parent and those raised by

two parents.

Regarding the outcome variables, there are no significant differences between the students

of all-day and half-day schools. Concerning the subgroups, we see some strong but not very

17A similar procedure applies to the municipality-level control variables (female labor market participation, fiscal
capacities, inhabitants and GDP per capita (county level)). In order to link them to the student achievement
data, we needed to form categorical variables. For more details, see the notes of Table 2.
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Table 2: Descriptives

differences according to subgroups
entire all-day half-day t-statistic female non-native university single
sample speaker diploma, parents parent

Individual controls
female .511 .503 .521 -1.048 .02 -.015 .01
non-native speaker .17 .175 .165 1.427 .011 −.064∗∗∗ .025
university diploma, parents .574 .563 .587 -.954 -.014 -.11∗∗∗ −.246∗∗∗

single parent .112 .12 .104 2.079 .004 .018 −.101∗∗∗

age at school entry (months) 77.331 77.069 77.626 .578 −.747∗∗∗ -.165 −.913∗∗∗ .573∗∗∗

living with siblings .701 .698 .705 -1.805 .008 −.043∗∗∗ .129∗∗∗ −.275∗∗∗

School level controls
private school .043 .045 .041 1.508 .005 −.015∗∗ .019∗∗∗ -.006
low SES school .336 .349 .322 .437 -.012 .006 −.07∗∗∗ .034∗

migrant share ≥ 1/3 .224 .281 .16 6.875 -.004 .034∗∗ −.072∗∗∗ .029∗

Teacher controls
male teacher .061 .067 .054 2.802 -.004 −.015∗ -.01 -.007
teacher ≤ age 35 .122 .115 .13 .607 -.002 .021∗ −.016∗ -.001
full-time teacher .281 .297 .262 2.122 -.003 .02 -.014 -.005
Municipality controls
GDP pc. ≥ med., county .447 .448 .445 4.403 -.002 .055∗∗∗ .025∗∗ .002
female labor market partipation 44.233 43.524 45.028 -.455 -.049 .118 .108 -.068
inhabitans, in 100’000 1.2 1.559 .796 7.445 -.034 .218∗∗∗ .07∗ .107∗

fiscal capicity 4.758 4.843 4.663 4.511 .009 .2∗∗∗ .158∗∗∗ -.048

Outcomes
math test scores .059 .042 .078 -1.462 −.118∗∗∗ −.152∗∗∗ .505∗∗∗ −.248∗∗∗

German test scores .047 .006 .094 -.867 .217∗∗∗ −.078∗∗ .482∗∗∗ −.222∗∗∗

recommendation high track .661 .654 .67 -.393 .033∗∗ -.007 .228∗∗∗ −.118∗∗∗

math teacher assessment .501 .502 .499 -.158 −.134∗∗∗ -.028 .196∗∗∗ −.142∗∗∗

German teacher assessment .365 .357 .373 -.429 .095∗∗∗ −.048∗∗ .218∗∗∗ −.142∗∗∗

N 5771 3050 2721

Source: NEPS SC2, own calculations
The individual control variables are dummies for being female, having another mother tongue than German, for living with at least one parent holding
a university degree, in a single-parent household, living with siblings in the same household and a variable controlling for age at school entry in months.
The school level control variables are dummies indicating whether it is a private school, whether the school has more students from low SES than from
high SES and whether there are more than a third of students having an immigrant background. Both numbers are given by the principal. The teacher
controls are dummy variables indicating whether the teacher is male, at most 35 years of age and working full-time. The municipality controls are
categorical variables for the GDP per capita on county level (whether GDP per capita is above state median, 2 categories), the female labor market
participation (rounded to even percentage shares, 15 categories), number of inhabitants (rounded to 80’000 inhabitants and with three categories for
those municipalities which would be rounded to zero, 10 categories) and the fiscal capacity (rounded to 300 Euro per capita, 5 categories). All four
municipality variables give the numbers of the year 2003, before the intervention started.
The outcomes are standardized test scores for math and German (constructed as mean of orthography and reading test scores), a dummy for being
recommended by the teacher for high track and dummies for being perceived as (at least) ”good” in math and German. The latter is constructed from
three question for written skills, understanding and oral command.
Column 1 shows the distribution of the controls for the entire sample. The middle panel is divided in subgroups according to availability of all-day
programs in schools (eg. having a positive all-day share). The t-statistic belongs to the test whether the difference is significant in a regression with
state fixed effects.
The right hand panel gives the variation according to subgroups of students. The columns show the difference in means between the group having
value one and zero for the respective subgroup identifier. The stars indicate significance on 10, 5 and 1 percent level in a regression controlling for state
fixed effects.

surprising patterns. While girls do worse in math than boys, they outperform them in language

skills and are more often recommended for high track. Children of parents with a university

degree show generally above average results and children raised by a single parent are below the

average. Non-native speakers do worse than native speakers in standardized tests.

For the individual characteristics, we find students in all-day schools more often to live in

households with only one parent and without siblings. This could be an indication that some

parents use their limited opportunities for school choice – for instance avoiding the assigned

public school by sending their child to a private school –, and that local authorities increased

the all-day share especially in schools with a higher number of single-parents and parents of only
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one child, who may have a higher demand for institutional care.

Additionally, we see that all-day schools are more often in larger municipalities (in terms of

inhabitants) and in areas with a high share of students with a migrant background. This also

very likely reflects the decisions of authorities where to provide all-day programs.

5 Results

In this section we present the results of our IV estimations. We begin with the first stage. Then

we show the second stage results for the full sample. The section continues with a sensitivity

analysis and the analysis of the effect of all-day school attendance on further outcomes.

5.1 First stage results

Table 3 shows the estimates for the first-stage regression (see Equation 1). The main variable

of interest, the share of all-day students in a school, is regressed on the all-day investments per

student (only targeted at constructional purpose) and the control variables. Most importantly,

we find that the instrument is strongly significant and economically meaningful. An increase in

the investment of 100 Euros per student is estimated to increase the share of all-day students

by 2.45 percentage points. With an F-statistic larger than 14, we do not encounter a weak

instrument problem.

When it comes to the control variables, we see some significant coefficients. Students without

siblings and students from a single-parent household tend to attend schools with a higher all-day

share. The share of all-day students is also higher in counties with an above median GDP per

capita and in larger municipalities. These municipality controls contain 2003 data when the

investment started, avoiding a reverse causality problem. Taken together, the estimates of the

controls are well in line with the raw differences of means shown in Table 2.

5.2 Second stage results

Figure 2 shows the estimates for the all-day share coefficient in our regressions of Equation

(2). It displays the impact of an increase in the all-day share on fourth-graders’ test scores

in math and German, on the assessment of their teacher in math and German, and on being

recommended for the high track after primary school. For a more detailed regression output see

Table A.2 in the Appendix.

The effects on the test scores are insignificant. Interestingly, however, there are positive

and significant effects of the all-day share on the teacher assessment variables as well as on the

students’ high-track recommendation. The estimate for the effect on the high-track recommen-

dation is 0.414. That means that an increase in a school’s all-day share by ten percentage points

13



Table 3: First Stage: Regression on the share of all-day students

(1)
share of students in all-day program

investment .000245∗∗∗ (.000065)
female -.005979 (.005048)
non-native speaker .008165 (.008082)
age in month .000404 (.000658)
parent, college degree .008611 (.008291)
single parent household .02539∗∗∗ (.009741)
sibling in household -.02054∗∗ (.008303)
private school .1334 (.1313)
low ses school -.01687 (.03093)
share of migrant background ≥ 1/3 .03027 (.03857)
male teacher .000825 (.03298)
teacher younger than 35 .02197 (.02566)
full-time teacher .03379 (.02159)
GDP p.c. ≥ median, , county .05291∗ (.02719)
female employment rate, munc. -.000207 (.003093)
inhabitans, munc .01947∗ (.01086)
fiscal capicity, munc. .007401 (.006336)
Constant -.143 (.1274)

N 5771
Fstatistic (of the instrument) 14.33

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The share of students in an all-day program ranks from 0 to 1.
The bottom line gives the F-statistic of a test for exclusion of the instrument.
For a more detailed explanation on the control variables, see notes of table 2. Control
dummies for missing information on native language, existence of siblings, organization
of school, share of students with migrant background, SES of students, inhabitants of
municipality and teacher’s age, gender and working hours and state fixed-effects are
included. Standard errors are clustered on school level.

increases the probability for a student to receive a high-track recommendation by approximately

4 percentage points. The effects on the teacher’s assessment of a student’s skills in math and

German are significantly positive as well. An increase in a school’s all-day share by 10 percent-

age points would result in a 6 percentage point increase of the chance to be perceived as (at

least) good.

We thus find a positive effect on the subjective teacher assessments while the effect on

the test scores is insignificant. This result might seem puzzling but is not self-contradictory.

The perceived achievement by the teacher may capture the pure knowledge in a subject and

additionally some non-cognitive skills which are not measured by test scores. It is therefore

possible that all-day programs rather have an impact on those skills which are important for

the teacher assessment but are not detectable in standardized tests. This is line with findings in

other studies on the informational content of grades, e.g. Jackson 2018, Brookhart et al. 2016,
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Figure 2: The impact of all-day school programs on student achievement

Maths

German

High track

Maths

German

Test scores

Teacher assessment

-1 -.5 0 .5 1

Notes: 2SLS estimates for the all-day share (which ranks from 0 to 1) and the 90 percent confidence intervals.

The dependent variables are normalized test scores and dummies for teacher assessment. The dummies indicate

(very) good skills compared to the average student in the respective field and a recommendation to attend the

high track in secondary school.

State fixed-effects and a set of individual, teacher, school and municipality level controls and controls for missing

in those variables are included. Standard errors are clustered on school level. See Table A.2 for more detailed

results.

Source: NEPS SC 2.

and Bowers 2011.

5.3 Sensitivity Analysis

As shown in Table 1 in Section 2, not only all-day schools offer afternoon activities to their

students: Some half-day schools also provide voluntary activities and student support in the

afternoon. Therefore, not accounting for the existence and quality of afternoon programs in

half-day schools could downward bias the effect of attending an all-day school. In Table A.3 in

the Appendix we include the content and staff qualification of afternoon programs as control

variables – in separate regressions as well as combined in one regression. In the first row,

we display the results when not controlling for any afternoon program characteristics. In the
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second row, we control for the existence of additional classes in main subjects taking place in

the afternoon, and we find that all coefficients of the treatment variable increase in size. I.e.,

attending a school with a higher all-day share is more beneficial for student achievement than

attending a school with a lower all-day share also when holding additional afternoon classes in

both types of schools constant. The same holds true when accounting for the share of qualified

employees (third row) and for support for students at risk (fourth row). When controlling jointly

for all three types of afternoon programs, the respective coefficients of the treatment variable

are largest, as shown in the fifth row. As regards the effects on standardized test scores the

coefficients get a bit larger but are still statistically insignificant. In contrast, the effects on the

other three outcomes increase when adding the quality controls and stay significant.

These results indicate that the effects of all-day schools shown in Figure 2 cannot be repli-

cated by a system of half-day schools offering certain elements of afternoon programs. The gains

seem to be exclusively related to the institution of all-day schools.

5.4 Further Outcomes

As our main outcomes we focus on test scores, teacher assessments and high-track recommen-

dation of the observed children when they are fourth-graders. These outcomes can be regarded

as the result of the accumulated attendance of an all-day school.18 We explore the other waves

of our panel data to evaluate the impact of attending an all-day school measured at other ages

and for further outcomes. Figure A.1 in the Appendix shows how student achievement in third

grade is affected by attending a school with a higher all-day share. Furthermore, it shows for

grade two, three and four how time use of the observed children is affected.19

The test scores (in vocabulary and science) of children in third grade are positively affected,

the effect is, however, not statistically significant. In terms of socio-emotional behaviour (mea-

sured by the SDQ filled out by the students’ teacher) children seem to fare worse when attending

an all-day school with a higher all-day share. The effect is, however, also not statistically sig-

nificant.

When looking at time use, we see that a 10 percentage point increase in the all-day share

is associated with a significant reduction of three minutes in the time spent on homework in

second grade. This could be explained by children working on their homework already during

the afternoon program in their school. There is a negative, but not significant effect on being a

member of a sports club. The all-day school coefficient is also negative, yet not significant, when

it comes to third-graders’ likelihood to do physical exercise at least twice a week. The same

18Unfortunately, we do not have information on individual afternoon program attendance by grade but it is
very likely that all grades (1 to 4) in primary school are equally targeted by afternoon programs.

19As described in Section 4.1 the NEPS data does not provide comparable items over time for our outcome
variables. This is why we cannot estimate the effect of all-day school attendance on the same group of outcomes
in every grade.
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is true for fourth-graders’ time spent watching TV and playing computer games. Regarding

fourth-graders’ probability of reading at least 30 minutes per day, the all-day school coefficient

is positive, yet at the margin of significance. A 10 percentage point increase in the all-day

share is estimated to increase the probability of reading 30 minutes per day by three percentage

points, the probability of playing PC-games and watching TV for more than two hours per day

is reduced by two percentage points. In sum, even if not significant, the pattern of these findings

suggests that some substitution of time use takes place when children attend an all-day school.

Importantly, the positive effect on teachers’ assessment in math and German in fourth grade

(see Figure 2) is in line with more time spent on reading.

When evaluating parents’ answers on time use (only available when children are in third

grade) we find the following. Parents’ feeling of spending not enough time with their child

increases when the child attends a school with a higher all-day share. The all-day share also has

a significant negative effect on the actual hours parents spend with their child on a weekday.

On the other hand, hours spent together on weekends are not significantly negatively affected.

The observed children are asked about their satisfaction with their school when they are in

third grade. Using this outcome, we find a positive and significant effect of a higher all-day

share on school satisfaction. This positive school attitude is also in line with the positive effect

of attending an all-day school on teachers’ assessments shown in Figure 2.

6 Heterogeneity Analysis

Figure 2 shows the impact of attending an all-day school for the average student. It is, however,

very likely that the effect could differ by students’ demographics and family backgrounds. In

fact, heterogeneous effects are intended as all-day schools are mainly targeted at fostering low

performing students’ achievement, see Section 2. Furthermore, the counterfactual afternoon

program potentially varies by family background.20 Finally, girls and boys may differ in how

well they cope with doing homework at their home instead of in a structured afternoon program,

e.g. Driessen and Langen 2013.

We investigate heterogeneous effects by including an interaction term in our model which

then adopts the following form:

yism = β′Xism + γ ˆAlldaysm + τ ˆinteractism + δb + εism (3)

Where interactism = Alldaysm × sgism is the product of the all-day share and a subgroup

identifier sgism which is a dummy variable for being female, a non-native speaker, from a single-

parent household and a household with parents holding an academic degree. Importantly, both,

20For a discussion of the counterfactual situation of formal care in afternoon hours in Germany see Felfe and
Zierow 2014 and Felfe and Zierow 2018.
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the all-day share and the interaction term are instrumented. We include the interaction of the

investment per student and the subgroup identifier as additional instruments for the respective

first stages. The results for the four subgroups are shown in Table A.4 in the Appendix.

Estimates show that boys benefit more than girls from an increase in the all-day share in

the teacher’s assessment of their math skills (a 8 ppt increase in their received assessment in

contrast to only a 4 ppt increase in case of girls for a 10 ppt increase in the all-day share). This

widens the gap between girls and boys with respect to their math performance (as assessed by

their teacher) by 28 percent.

For non-native speakers we observe a negative all-day share effect on their achievement

measures. They are significantly negatively affected in terms of their test scores in math and

German (by 6 ppt and 7 ppt for a 10 ppt increase in the all-day share, respectively), which widens

the native vs. non-native gap by 13 and 15 percent. Also with respect to teacher’s assessment

and high-track recommendation, non-native speakers do not benefit as much from attending an

all-day school as the group of native speakers although the estimates for the interaction term

are insignificant.

In terms of children living with a single parent, the test score results are not significantly

differently affected. The results with respect to teacher assessment and high-track recommen-

dation point towards smaller effects of attending an all-day school in comparison to children

living together with both parents. Interestingly, we do not find significant effect heterogeneities

by parental educational background.

In sum, our heterogeneity analysis does not provide any evidence for all-day schools causing

a reduction in inequality in the German educational system. The results rather suggest that

existing student achievement gaps between boys and girls as well as between non-native and

native speakers increase with a larger all-day share. A first possible explanation for these

results could be subgroup specific selection into afternoon programs offered by all-day schools.

As described in Section 2, the afternoon programs are not mandatory, but parents can decide

whether they want to enroll their child in the afternoon program offered by an all-day school.

Yet, using the limited information provided by the NEPS data on actual enrollment in afternoon

programs (only available for the second grade) we do not find differences in enrollment probability

by gender. The share of non-native speakers in all-day programs is even larger than their share

in the group of non-enrolled students. Thus, subgroup-specific enrollment in an all-day school’s

afternoon program cannot explain the findings.

Another possible explanation could be the voluntary nature of activities offered to children

enrolled in an afternoon program. If students are allowed to sort into voluntary activities in the

afternoon hours, the sorting is probably not based on selection-on-gains. If children have the

choice, they potentially rather opt for learning activities which they are already good at than
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for activities with which they would have difficulties.21 In such a scenario, the compensating

potential of all-day schools could not unfold.

7 Conclusion

In this study, we investigate whether the extension of school days induced by voluntary all-day

programs in German primary schools is successful in increasing school performance. Making use

of the data of the second cohort of the National Educational Panel Study (NEPS), we employ

an instrumental variable approach. Our approach relies on a federal all-day school investment

project which was set up to promote all-day schools by providing construction subsidies with a

volume of over four billion euros in total. We exploit the information on the investment received

by municipalities as an instrumental variable.

On average, we do not find significant effects of all-day school programs on students’ stan-

dardized test scores. We do find, however, a positive average effect on children’s school per-

formance assessed by their teacher. We also find a positive effect of all-day programs on the

teacher’s high-track recommendation. Our subgroup analysis reveals that boys benefit more

than girls from all-day programs in terms of the assessment they get from their math teacher.

Non-native speakers fare worse in terms of their test scores. In sum, we find evidence that all-day

school programs benefit children in terms of their school grades and their important transition

into the next school track. We cannot, however, provide any proof that the all-day programs

contribute to decreasing inequality in the school system.

The positive effects of the all-day share on the teacher’s assessments of students are definitely

an important finding. Those subjective assessments are known to be associated with non-

cognitive skills and motivational dimensions. Both are important concepts and linked to later

life outcomes. Increasing them would be a notable success of all-day programs. However, the

effects on test scores are found to be insignificant and there is no indication for any reduction

in inequality of educational achievements between subgroups. A potential reason could be the

voluntary nature of the afternoon activities in all-day schools if children’s sorting into these

is not based on selection on (cognitive) gains. Mandatory afternoon programs may be better

suited to unfold the potential of all-day schools to decrease educational inequality.
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A Appendix

Table A.1: Control regression

(1)
investment

county level
apprenticeship-applicants ratio -0.822 (0.618)
household income 0.0155 (0.0176)
share of school leavers without certificate -0.764 (1.289)
share basic high school certificate -0.258 (0.555)
share university entrance certificate 0.689 (0.572)
municipality level
labor market participation rate -0.206 (0.544)
share of children below age 6 -4.742 (3.939)
outward migration -0.0926 (0.255)
inward migration 0.0883 (0.254)
rate of birth 2.267 (1.889)
Constant 138.9 (72.41)

N 4461
F 1.468

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The dependent variable is the instrumental variable, the investments of
the IZBB-program (as vingtile median), see Sections 3 and 4.1.
All independent variables show the values of 2003, before the investments
started. State fixed-effects are included.
The variables on county level are the apprenticeship-applicants ratio, the
household income in Euro p.c. and the shares for different school leav-
ing certificates/ no certificates among the school leavers. The reference
category is the intermediate high school certificate.
The variabes on municipality level are the labor market participation
rate and the share of children below age six, outward and inward migra-
tion and the rate of birth, all four variables are given in shares of the
population.
The unit of observation is the so-called ”Gemeindeverband” (roughly
municipality association).
Source: BBSR 2018 and SPI NRW 2010.

23



Table A.2: Main results

Test scores Teacher assessment

(1) (2) (3) (4) (5)
maths German recommendation high track maths German

share of students in all-day program .375 .291 .414∗ .595∗ .578∗

(.434) (.46) (.235) (.342) (.332)

female -.125∗∗∗ .216∗∗∗ .0261∗ -.13∗∗∗ .1∗∗∗

(.0283) (.0249) (.0159) (.0188) (.017)

non-native speaker -.098∗∗∗ -.0351 -.00556 -.0187 -.0402∗

(.0367) (.0329) (.0244) (.0236) (.0212)

age in month -.0129∗∗∗ -.00959∗∗∗ -.00779∗∗∗ -.0043∗∗ -.00208
(.00336) (.00319) (.002) (.00202) (.00187)

parent, college degree .429∗∗∗ .428∗∗∗ .205∗∗∗ .163∗∗∗ .19∗∗∗

(.0321) (.0288) (.0178) (.019) (.0181)

single parent household -.0987∗∗ -.0999∗∗ -.0891∗∗∗ -.108∗∗∗ -.113∗∗∗

(.0403) (.0421) (.032) (.0303) (.0255)

sibling in household .0226 -.0448 -.0258 .00996 -.021
(.0348) (.0343) (.0227) (.0239) (.0243)

private school -.0708 .0494 -.0458 -.0238 -.0461
(.133) (.104) (.0584) (.0832) (.0962)

low ses school -.0422 -.0701∗ -.0467 -.0094 -.0262
(.0443) (.0412) (.0284) (.0316) (.0284)

share of migrant background ≥ 1/3 -.139∗∗ -.0911 .0114 -.0568 -.0299
(.0575) (.0624) (.0326) (.0482) (.0448)

male teacher -.0154 -.0373 .0812∗∗ .0274 -.00814
(.0585) (.0579) (.0354) (.0391) (.0413)

teacher younger than 35 -.0908∗∗ -.105∗∗ -.0408 -.0338 -.0578∗

(.0459) (.0515) (.0307) (.0314) (.0305)

full-time teacher -.0259 .0343 .0111 -.00353 -.0135
(.0455) (.0445) (.0266) (.0301) (.0319)

GDP p.c., county ≥ med. -.00719 -.0706 -.0698∗∗ -.0504 -.0424
(.052) (.0497) (.0353) (.0359) (.0362)

female employment rate, munc. .00329 .00359 .000113 .00252 .00345
(.00529) (.00512) (.00322) (.00397) (.00357)

inhabitans, munc -.00365 .00489 .000954 -.0152 -.00258
(.0198) (.0199) (.00994) (.0144) (.0129)

fiscal capicity, munc. .00441 .00693 .00722 .000325 .001
(.0104) (.0103) (.0067) (.00766) (.00758)

Constant -.138 -.397 .29 -.0159 -.34
(.388) (.393) (.232) (.344) (.316)

FSt 14.5 14 19 10.4 10.7
N 5263 5380 3422 3758 3696

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The test scores are standardized to have mean zero and a standard deviation of one. The teacher assesment are dummies for being
recommended to high track in high school and having (very) good skills in math and German.
The share of students in an all-day program ranks from 0 and 1.
Control dummies for missing information on native language, existence of siblings, organization of school, share of students with
migrant background, SES of students, inhabitants of municipality and teacher’s age, gender and working hours and state fixed-effects
are included. Standard errors are clustered on school level.
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Table A.3: Sensitivity analysis

Test scores Teacher assesment

(1) (2) (3) (4) (5)
maths German recommendation high track maths German

estimates for the all-day share:

baseline regression (see table A.2) .375 .291 .414∗ .595∗ .578∗

(.434) (.46) (.235) (.342) (.332)
FSt 14.5 14 19 10.4 10.7

in a regression with additional controls for:

additional classes in main subjects .447 .316 .438∗ .616∗ .63∗

(.478) (.502) (.254) (.373) (.369)
FSt 12.4 11.8 16.1 8.7 8.72

high share of qualified employees .381 .291 .434∗ .612∗ .588∗

(.448) (.474) (.25) (.344) (.342)
FSt 16.2 15.5 20 11.4 11.5

support for students at risk .381 .3 .41∗ .609∗ .602∗

(.438) (.456) (.231) (.352) (.348)
FSt 13.5 13 18.7 9.74 9.87

all three variables above .439 .306 .438∗ .624∗ .64∗

(.478) (.493) (.255) (.37) (.38)
FSt 13.8 13.1 18 9.51 9.33

N 5263 5380 3422 3758 3696

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The test scores are standardized to have mean zero and a standard deviation of one. The teacher assesment
are dummies for being recommended to high track in high school and having (very) good skills in math
and German.
The table shows the estimates for the share of all-day students in the baseline, in a regression with the
respective additional control and in a regression controlling for all three auf those variables.
The additional classes-dummy is one for schools which offer additional clases in math, German and science.
The high share of qualified employees-dummy is one for schools employing more people qualified in child
care or teaching than unqualified. The dummy for offering support for students at risk is one for schools
offering support for low-performing students and non-native speakers.
For the distribution of these three variable see Table 1.
State fixed-effects and the full set of control variables shown in Table A.2 on individual, teacher, school
and municipality level controls and controls for missing in those variables are included. Standard errors
are clustered on school level.
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Figure A.1: The impact of all-day school programs on further outcomes

sport club
hours, homeworks

physical exercise, 2x week
satisfaction school, child

not enough time
hours, weekday
hours, weekend

vocabulary
science

SDQ

reads daily, 30 minutes
tv and pc games daily, 2 hours

2nd grade

3rd Grade

parental time with child

test scores

4th grade

-2 -1 0 1 2

Notes: Estimates for the all-day share and the 90 percent confidence intervals.

For 2nd grade, the dependent variables are a dummy for being member in sport club and the time spent on home

works in hours. Both answers are given by the parents.

For 3rd grade, the dependent variables are dummies for doing physical exercise at least twice per week and having

a high general satisfaction with the school. Both answers are given by the child. A dummy for not spending

enough time with the child and the time spent with the child in hours on weekdays and on weekends. All of

these three answered by the parents. And test scores for vocabulary, science and the social behavior as SDQ score

(Goodman 1997) evaluated by the teacher, all three standardized.

For 4th grade, the dependent variables are dummies for reading at least 30 minutes per day and for spending at

least two hours on TV and PC-games. Both answers are given by the child.

State fixed-effects and the full set of control variables shown in Table A.2 on individual, teacher, school and

municipality level controls and controls for missing in those variables are included. Standard errors are clustered

on school level.

Source: NEPS SC 2.
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Table A.4: Heterogeneity analysis

Test scores Teacher assessment

(1) (2) (3) (4) (5)
maths German recommendation high track maths German

Interaction with female
share of students in all-day program .543 .345 .34 .792∗∗ .707∗∗

(.423) (.433) (.227) (.387) (.354)

interaction term -.387 -.125 .175 -.371∗ -.234
(.355) (.306) (.169) (.214) (.199)

KPrkSt 6.85 6.65 8.99 5.21 5.41

Interaction with indicator for non-native speakers
share of students in all-day program .476 .397 .428∗ .643∗ .592∗

(.449) (.473) (.237) (.35) (.335)

interaction term -.64∗ -.708∗∗ -.107 -.493 -.124
(.374) (.302) (.243) (.305) (.215)

KPrkSt 7.27 7 9.34 5.04 5.28

Interaction with indicator for parents with university diploma
share of students in all-day program .28 .116 .466 .625 .475

(.574) (.533) (.318) (.415) (.411)

interaction term .143 .269 -.0753 -.0404 .138
(.358) (.331) (.2) (.225) (.219)

KPrkSt 5.94 5.97 8.16 4.46 4.51

Interaction with indicator for single-parent household
share of students in all-day program .327 .3 .446∗ .581∗ .582∗

(.419) (.465) (.248) (.349) (.336)

interaction term .478 -.102 -.303 .0895 -.03
(.526) (.447) (.252) (.275) (.218)

KPrkSt 7.29 7.06 9.48 5.14 5.32

N 5263 5380 3422 3758 3696

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The test scores are standardized to have mean zero and a standard deviation of one. The teacher
assesment are dummies for being recommended to high track in high school and having (very) good
skills in math and German.
The interaction term is constructed as product of the all-day share and the respective subgroup-identifier.
State fixed-effects and the full set of control variables shown in Table A.2 on individual, teacher, school
and municipality level controls and controls for missing in those variables are included. Standard errors
are clustered on school level.
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