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Executive Summary
•

School closures are one of the measures taken to combat COVID-19. By restricting social contact,
closures contribute to the containment of infection chains. However, such measures have side effects that directly affect learners, since the loss of instruction time may lead to a reduction in learning outcomes.

•

Our empirical analysis for primary school aged children shows that school closures
could exacerbate inequalities relating to a child’s family-background.

•

Some schools, and particularly dedicated teachers, are trying to provide alternatives to traditional
classroom-based learning via online offerings and digital classroom instruction. However, it is precisely in these cases that non-school-related factors, such as the family environment, may become
increasingly important once again and reinforce existing inequalities.

•

School closures thus jeopardise the claim of equality in education made by education policymakers, particularly during the early years of primary school. It is therefore imperative to rethink the
current approach to schooling.

•

In light of digital progress, for the first time there exists the potential to bring professionalised,
pedagogically tested interactions into the everyday life of school children while outside of the
classroom environment. Rethinking schooling means doing justice to the need for equality even in
times of school closures. This will be possible if age-appropriate high-quality instruction no longer
needs to be tied to the school as a physical location.
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1. Introduction
One of the first measures taken worldwide to contain the COVID-19 pandemic was to close schools at
the regional or national level. Over the course of the pandemic, schools were closed in 194 countries
around the world, and in most cases they remained closed for several months. In Germany, schools were
closed nationwide on 18 March, 2020, with regional school closures having already taken place on 3
March. According to UNESCO estimates (2020), more than 1.5 billion learners worldwide have been affected by these closures.

2. The Inequality of School Learning Outcomes as a Challenge for Education
Policy
School closures are only one element of the measures taken to combat the pandemic (see below). By
restricting social contact in and around schools, such measures help to contain the spread of COVID-19
(e.g. Dehniger, 2020; Neidhöfer and Neidhöfer, 2020). At the same time, school closures appear to be
associated with relatively low short-term costs compared to the imposition of curfews and economic
shut-downs (e.g. Adda, 2016).
However, school closures have significant side effects, particularly those with a lengthier duration. One
group of side-effects results from the fact that parents must look after their children themselves during
the period in which schools are closed. This is especially true for individuals with younger children that
have no alternative childcare options. In order to keep the subsequent loss of working hours to a minimum, throughout the ongoing COVID-19 crisis some schools offered childcare to those students whose
parents or guardians would otherwise be unable to work, for example those employed in the health
care sector. A second group of side effects, which directly affects learners, is the loss of in-classroom
teaching as a result of school closures, which may lead to a decline in academic achievement among
students. In the following, this second group of side effects will be examined in greater detail in the
primary school setting.
Pedagogical research suggests that academic learning outcomes are shaped by non-school-related factors, particularly the socio-emotional and economic family environment. Inequality of learning outcomes may once again increase when compared to traditional face-to-face teaching, as our analysis in
this expert brief suggests. In the case of school closures, some schools and particularly dedicated teachers are attempting to provide learning alternatives by offering online and digital classes. However, these
attempts would need to be very far-reaching in order to sufficiently compensate for the influence of the
family environment, which is more likely to affect learning than when children are participating in traditional classroom-based learning. Although schools in Germany have already reopened, strict social distancing and hygiene rules mean that day-to-day school life will continue to differ for some time compared to the pre-closure environment, and further school closures cannot be ruled out.
This means that schools around the world are facing two major and interrelated challenges. The first
challenge is to systematically expand digital teaching methods in order to provide professionalised alternatives to face-to-face teaching. In a transitional phase, this will likely require schools to focus more
heavily on content that is essential from a pedagogical perspective, in order to give both teachers and
students time to adjust to the organisational and technical changes. The second challenge is to ensure
that the schools' mission of providing equal educational opportunities for all learners is fulfilled as far
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as possible, even in times of school closure. The following analyses illustrate the extent of these challenges, and contribute to an evidence-based foundation for education policy-making.

Why were schools closed during the COVID-19 pandemic?
Studies have shown that school closures during influenza outbreaks and other diseases can be an effective containment measure, reducing the rate of reproduction and limiting the resulting negative health
outcomes (e.g. Litvinova et al., 2019). For this reason, school closures were one of the first measures
adopted by most countries for containing the spread of COVID-19. Although children and adolescents
are less likely to contract COVID-19, and experience milder disease courses, their role in the spread of
the virus is not yet fully understood (see e.g. Baggio et al., 2020; Heald-Sargent et al., 2020; Levinson,
2020; Ludvigsson, 2020).
However, school closures are not only an effective means of maintaining social distance between children. Many parents affected by the closures are not able to be physically present at work due to their
childcare responsibilities, which also contributes to a reduction in the risk of infection. Furthermore, the
decision to close schools sends a signal that has an effect on the population's understanding of the
seriousness of the situation.

3. An Empirical Estimation of the Differential Learning Costs
The aim of this empirical analysis is to estimate the impact of the COVID-19-related school closures on
the learning outcomes of children with respect to their family environment. Based on nationwide representative data, we estimate the learning deficits via two potential channels. On the one hand, we
estimate how much knowledge is imparted in regular schooling per month. On the other hand, we investigate how the development of different competences differs according to family background when
students are not in school. Furthermore, we identify possible learning opportunities in the family environment, particularly with regard to digital learning, from which recommendations for education policy
interventions can be derived.

Learning outcomes in primary school and during the summer break
During primary school, important foundations are laid for a successful school career. We estimate the
monthly learning gain in the basic competences, i.e. mathematics and reading, separately for the 1st,
2nd and 4th grades. We also examine differences in the development of these competences during the
summer break between the end of 1st grade and the beginning of 2nd grade. Furthermore, we evaluate
teachers' assessments of students' mathematical and written language skills, as well as their perseverance and ability to concentrate. The data is from starting cohort 2 of the National Education Panel
(NEPS, see Blossfeld et al., 2011). This is a nationwide representative survey of children conducted at
regular intervals since they entered primary school at the beginning of the 2012/13 academic year.
Previous studies have already estimated the average increase in learning outcomes over the course of
a full school year (e.g. Wendt et al., 2017). However, these studies likely overestimate the extent to
which learning gains can be attributed to the school. Particularly for primary school-age children, learning ability increases very dynamically with age and therefore some of the learning gains throughout the
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school year may be attributed to age effects. In order to estimate school-related learning gains, we exploit differences in testing dates between schools. For example, some schools tested their students'
competences in November, while other schools did not test them until January. If we compare the test
results from different testing periods, and abstract from the age effect, we can estimate the schoolingrelated learning gains. This method allows us to control for the age effect by means of regression analysis, since students of different ages were tested on each of the testing dates. Since the start-date for
the school year, and thus the months spent at school, can vary from state to state due to the length of
the summer break, we only compare students from the same state.

The socio-economic family environment
The socio-economic family environment (SES) is measured using an index that captures both the educational background and occupational prestige of the parents (see Figure 1).

Figure 1
Years of education vary on a scale from 9 (which in many states corresponds to a lower secondary school
leaving certificate) to 18 (university degree). Occupational prestige is measured using the ISEI (International Socioeconomic Index of Occupational Status; Ganzeboom et al., 1992). The lowest value of the
ISEI is 16 (e.g. cleaning staff), and the highest is 90 (judges). For the analysis of the SES among the student body, the distribution is divided into four equally sized groups (quartiles).
In Figure 1, the leftmost bar chart shows the average of the mother's years of education, with the lowest
quartile of the distribution (light grey) on the left and the highest quartile (black) on the right. According
to the figure above, the parents of the 25% of students whose parents had the fewest years of education
had an average of 12 years (which roughly corresponds to the vocational baccalaureate). In the top
quartile, the figure was almost 17 years (university degree). The differences in the years of education by
SES, as well as in professional prestige, are both significant and contextually important.
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Significant differences in competence by SES before the pandemic
In order to contextualize the learning gains from schooling and differences in competence development
during the school-free summer break, we will first analyse the differences in competences between children from different socio-economic backgrounds (SES) at a given point in time. Figure 2 shows the estimated values of these differences, in terms of both test scores and teacher assessments, for students
in the first grade. To better illustrate these differences, Figure 2 is based on standardised test scores.
The mean value is subtracted from the original values and the variance is normalised to one.
It becomes clear that students' competences vary substantially and to a significant degree with the social background of the family. The extent of the disparity becomes apparent when comparing the average competence values between the top and bottom quartiles of the distribution. One group is far
above and the other far below the sample average. The average corresponds approximately to the competences of the students in the second quartile. There are differences in the competences of the children from the first and fourth quartiles for all test scores and teacher assessments, amounting to at
least 40% of a standard deviation. The gap is most pronounced in linguistic skills, where the difference
is approximately one standard deviation. In the samples used here, the teachers' assessments (also
shown in Figure 2) roughly correspond to the differences in reading and mathematical skills tested externally by the NEPS. To compensate for this deficit, the students in the lowest group would, on average,
require around one additional year of schooling. This shows that inequalities in learning outcomes are
already considerable early on in a student’s school career, depending on the family environment (see
also Blomeyer et al., 2009, 2013). Therefore, in order to meet the demand for equality in education, considerable compensatory investments in education are necessary (e.g. Pfeiffer, 2010).

Figure 2

The learning gains at the beginning of primary school are independent
How do competences develop during a month of regular schooling, i.e. before the pandemic? Figure 3
shows the estimated monthly instructional learning gains for grades 1, 2 and 4 for children with different
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family environments (SES). Since no test scores for reading skills are recorded in the first grade, the
analysis for this grade is limited to mathematical skills.
In Figure 3, the leftmost bar chart shows the learning gains in mathematics in the first year of school
according to the four SES groups. Thus, the estimated learning gains vary only slightly with SES. If there
are any differences at all (the existing differences in the averages are not statistically significant), then
the gains in learning at school are higher in the group of children from the lower SES quartiles than for
those from the upper SES quartiles. Children from the lower quartiles thus seem to benefit somewhat
more from school as a place of learning in terms of estimated learning gains. On average, the learning
gains are significant and amount to slightly more than 10% of a standard deviation during the first two
grades - which means that, for example, children in the lowest quartile would need about 4 months
more classroom time to catch up with children in the second quartile in mathematics during grade 1. It
is only in the 4th grade that the estimated learning gain decreases significantly, and in some cases cannot be statistically distinguished from zero. According to these estimates, a school closure of one month
(without other compensatory measures) leads to a significant loss in terms of learning gains, particularly
for children in the first two grades.

Figure 3
These results cannot be directly extrapolated for a period of three months, or indeed for a whole school
year, without first imposing additional assumptions. However, the analysis makes it clear that the absolute learning gains are independent of family background. Thus, school-based learning contributes to a
reduction of inequality, although not to the extent that the initial differences disappear. It is therefore
inferred that school closures jeopardise the claim of equality in education made by education policymakers.
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Increasing inequality during the school-free period
Next, we investigate the question to what extent competence development during the summer break
is influenced by the family’s socio-economic background (SES). To this end, we compare the competences of pupils from the same school cohort with different SES at the beginning of 2nd grade, while
we use linear regressions to control for competences developed during the 1st grade. Figure 4 shows
the learning gains estimated in this way, in addition to the development of perseverance and concentration skills between the 1st and 2nd grade for the second to top SES quartiles relative to the bottom
quartile.
In particular, the distance from the lowest to the highest quartile is always considerable, ranging between 10 and 25%. While time in school can thus reduce the estimated differences in academic competence, the gap widens again during the time outside of school. The compensatory effect of primary
school attendance is lost during this period. Children whose legal guardians have less education and
lower occupational prestige therefore fall behind in terms of learning outcomes after the summer
break.

Figure 4

Professionalising learning outside of school
As of yet, there is no evidence of the extent to which any learning losses during the school closures from
18 March 2020 onwards is actually dependent on the family environment. Despite the closures, most
schools continued to provide learning materials, and in many cases teaching continued via digital means.
Whether and to what extent these measures have contributed to enabling the same learning progress,
regardless of SES, cannot be conclusively assessed at present. From the authors' perspective, however,
education policy should strive for precisely this goal in order to do justice to the claim of equality in
education even under the current COVID-19 circumstances. Due to digital progress, this should be feasible for the first time in the history of schooling.
On the basis of the NEPS data, we have also investigated differences in the extracurricular activities of
pupils by SES. Figure 5 shows the proportion of pupils who engage in certain extracurricular activities
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outside of school. The sample are the same children as before (i.e. starting cohort 2 of the NEPS), but in
the 6th grade and for the 2016/17 school year, since it is only at this point that extracurricular activities
were included in the survey. For many activities there are again clear differences after controlling for
SES. For example, only around 20% of all children from the lowest quartile read a book or listen to a radio
play at least once a day, while over 40% of children from the highest quartile do so. The latter are also
more likely to engage in creative activities, such as playing a musical instrument. In comparison, children
from the lowest quartile spend more time playing with mobile phones, tablets and computer games,
and also spend more time on the internet, social networking sites and watching television. However,
there are also similarities. Approximately the same proportion of children say that they study for school
at least once per day (50%) or play outside (60%). There seems to still be an access issue for these children, which should be systematically and professionally addressed in the future.

Figure 5

Underutilised learning potential
During the pandemic-related school-free period, or in times of distance learning, families and schools
face great challenges. Where is there potential to provide all children with equal educational opportunities? Figure 6 shows the proportion of pupils by SES who, based on information provided by their
parents or guardians, own a computer, tablet, mobile phone, television or gaming console. The sample
is, as in the analysis of extracurricular activities, the second starting cohort, measured in 6th grade during the 2016/17 academic year.
These evaluations suggest that the proportion of children owning devices that can also be used for digital learning actually tends to decrease with SES. For example, while 38% of children in the lowest quartile have their own tablet, this is only the case for only 20% of children in the highest quartile. From the
authors' perspective, the degree of dissemination of digital media indicates there is potential for professional digital interaction that has not yet been sufficiently utilised. Such opportunities should be used
to a greater extent to professionalise the learning at home experience, in order to do justice to the
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demand for equality in education even when learning is conducted away from the physical school environment.

Figure 6

4. Discussion of the Results
Our results indicate that school closures have prevented significant learning gains in the first two
grades. The estimated learning gains represent an upper bound, since we do not account for potential
compensatory actions offered during the school closures. Younger students seem to be more affected
by the closures, partly because the competences acquired at an early age are fundamental for the ongoing acquisition of competences later on in a student’s school career. Our analyses confirm existing
concerns about an increase in educational inequality due to school closures.
These inequalities concern not only subject-related learning outcomes, such as mathematical and language skills, but also perseverance and concentration skills. The acquisition of these skills can play an
equally important role in future development. The fewer years of education that parents or guardians
possess, and the lower their occupational prestige, the higher will be the average learning losses in the
event of a hypothetical complete school closure. Our evaluation does not find any insurmountable hurdles regarding the availability of electronic devices that could be used for increased digital teaching.
According to information provided by parents and guardians, less than 10% of all children do not seem
to have their own mobile phone. Suitably equipping all children for increased digital learning would
therefore be within reasonable limits, and would not place undue burden on public authorities.

5. Options for Action in Educational Policy: Rethinking Schooling
In the same way that school closures at the beginning of the pandemic sent a strong signal about the
threat posed by COVID-19, the re-opening of schools sends a similarly strong optimistic signal about the
course of the pandemic. But do the current COVID-19 case numbers allow us to draw such a confident
picture of the situation? This is where opinions differ. In any case, it cannot be ruled out that there may
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be more severe restrictions on in-person learning in the future.
Moreover, public discourse seems to be too fixated on the question of "schools re-opening, yes or no?”
From the authors' perspective, it is much more important to develop learning formats that ensure learning outcomes are independent of family background, even in times of school closure. This study clearly
indicates that the distribution of competences at school is strongly dependent on the parents' education and occupational prestige right from the outset. However, the estimated increases in learning during the 1st and 2nd years of primary school are much less dependent on these factors. Since all pupils
find a comparable learning environment while physically in the classroom, they are able to learn approximately the same amount during their time in school. Periods when schools are closed therefore increase inequality, particularly for students in the first few years of primary school.
In order to ensure the principle of equality is upheld, even in the event of school closures, it is important
to professionalise learning outside of the classroom and to compensate for the influence of the family
environment where possible. This includes professionalised digital interaction opportunities even outside of the classroom environment. Mentoring programmes serve as a positive example here, whose
positive results can be built upon (e.g. Kosse et al., 2020). To pursue the goal of providing all children
with as comparable a learning environment as possible, the pandemic should be used to restructure
professional teaching. This re-thinking of teaching should not stop at the physical boundaries of the
classroom, and should be more systematically committed to the principle of equality from the outset.
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