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| COVID-19 AND SCHOOL CLOSURES'

Helena Svaleryd® and Jonas Vlachos*

Abstract

To reduce the spread of COVID-19, schools closed to an unprecedented degree in the spring of 2020. To
varying extent, students have moved between in-person and remote learning up until the spring of 2021. This
chapter surveys the literature on the implications of school closures of primary to upper-secondary schools
for virus transmission, student learning, and mental health among children and adolescents in high-income
countries. Subject to severe methodological challenges, most studies indicate that the initial school closures at
least to some extent contributed to a reduction of virus transmission. However, several studies find that
schools could reopen safely, especially when substantial within-school preventive measures were implemented
and the general level of transmission was moderate. Student age also matters and keeping schools open for
younger students contributes less to overall virus transmission. Most studies find that students learned less
and that learning inequalities widened when school closed. These patterns are particularly pronounced for
younger students who face more challenges adjusting to remote instruction. Essentially nothing can be said
concerning the implications for vocational training. High-quality evidence on the impact on mental health is
scarce and the results are mixed, but there are some indications that older students coped better with school
closures also in this regard. On balance, closing schools for younger students is less well-motivated than for
older students.
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Introduction

In the attempt to limit the transmission of SARS-CoV-2 and illness due to COVID-19, schools were closed
to an unprecedented degree during the spring of 2020. According to UNESCO (2021), school closures
affected more than 70 percent of the world’s students in mid-April 2020. These dramatic measures in order
to combat COVID-19 have potentially had severe detrimental consequences for learning and mental health
among students, while their efficiency in reducing the transmission of the virus is not fully clear. This chapter
discusses three themes related to school closures during the pandemic among high-income countries. The
first is the impact of school closures on the spread of COVID-19. The second is the impact of school
closures on student learning, and the third is the impact on student mental health.

The degree to which schools closed during the pandemic varied substantially across countries, regions and
grade levels. Figure 1 gives a crude indication of the number of days lost between January 1, 2020 and May
20, 2021, in a selection of countries. As detailed in OECD (2021), there was also a wide variation in the
number of days that schools at different levels were partially closed. On average over the period, schools were
tully (partially) closed for 101 (67) school days at the upper-secondary level, 92 (43) days at the lower-
secondary level, and 78 (41) days at the primary level. In a large majority of countries, students were offered
some type of remote learning as a substitute for in-person instruction. National testing and exams were also
severely disrupted during the pandemic. According to the OECD, 56 percent of surveyed countries cancelled
their standardized assessment in 2020, a fraction that increased to 63 percent in 2021. As national
standardized testing was cancelled to such a large extent complicates the assessment of the impact on student
learning.

Figure 1. Number of instruction days schools were fully closed 2020 and 2021
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Note: Number of school days when schools were fully closed due to the pandemic until May 2021. Source:
OECD (2021).

In this chapter, focus lay on empirical studies that attempt to isolate the causal impacts of school closures on
relevant outcomes. There are references to modelling studies but then only to highlight certain theoretical
concepts and mechanisms. Published studies are prefered but there are some references to working papers



and pre-prints that are deemed to be particularly interesting and useful. No attempt is made to cover the
general literature on school closures or online education. The reason to limit the survey to high-income
countries is that the infrastructure for handling the transition to online and digital education is more well-
developed in this group of countries. Attention is restricted to primary and secondary education
(approximately K-12 in an US context) due to the paucity of studies at higher levels of education and the
wide differences of childcare policies across countries. Each section of the chapter presents the literature
related to the respective topic and ends with a brief discussion. The concluding section attempts to
summarize and draw conclusions from this rapidly expanding literature.

1. School closures and the spread of COVID-19

After some initial hesitancy it is now established that children and adolescents can be infected with SARS-
CoV-2, can get sick with COVID-19, and can spread the virus to others (CDC 2021; ECDC 2021). Whether
ot not school closure is an effective tool to reduce the transmission of SARS-CoV-2 is a somewhat different
question where the answer crucially depends on the characteristics of the virus and other precautionary
measures taken. Epidemiological models based on influenza predict that school closures can be effective if
they actually reduce the number of contacts, the reproduction number is relatively low, and the attack rate is
higher in children than in adults (Jackson et al. 2014). While it is not obvious that the COVID-19 pandemic
could be treated as an influenza, this implies that the impact of school closures depends on the settings in
which they occur. In particular, the impact is likely to differ with respect to virus variant dominating, the
overall rate of transmission in society, other interventions in place, and precautionary measures undertaken in
schools. As in the other areas covered in this chapter, a major empirical challenge is to isolate the impact of
school closures from other interventions is that schools in most locations closed early, universally, and in
close proximity to a raft of nonpharmaceutical interventions (NPIs). Different interventions are also likely to
interact in intricate ways. If, for example, students replace social interactions in school with socializing outside
of school, the impact will differ compared to a setting in which out-of-school socializing is limited by other
NPIs in place. There is thus hardly any general school closure parameter to be found and this review focuses
on the impact across the various settings that have been studied. That children and adolescents usually
develop mild symptoms poses another challenge to analyze the impact, in particular during the early stages of
the pandemic when testing was scatce.

1.1  Studies on the impact on virus transmission and illness

Several studies on the impact of school closures are correlational, exploiting variation in school-closure policy
across time and space on infection rates and health outcomes related to COVID-19. Using cross-country data
for 130 countries, Liu et al. (2021a) find that closing schools is one of the NPIs associated with a substantial
reduction of the transmission rate. Askitas et al. (2021) reach a similar conclusion using data for an even
larger number of countries. Using a similar approach and US state level data, Liu et al. (2021b) reach the
conclusion that school closures have a modest, but statistically significant, association with a reduction of the
reproduction number. Auger et al. (2020) use state-level US data and find that school closures in the US were
temporally associated with a large reduction of COVID-19 incidence and mortality in the initial phase of the
pandemic. Rauscher and Burns (2021) reach a similar conclusion by studying the exact timing of school
closures at the onset of the pandemic. In order to deal with the endogeneity of school closures, they use
matching based on nearest geographic neighbor and propensity scores and find that each day of delay in
closing schools was related to a 1.5-2.4 percent higher death rate by mid-June 2020. They further find school
closures to be more strongly related to COVID-19 deaths in counties with a high concentration of Black or
poor residents. Chernozhukov et al. (2021a) study school closures across US states in a model that allows for
dynamic effects and find no impact on transmission rates but a reduction in the mortality rate. Using fixed



effects models at US county level, Courtemanche et al. (2020) find no impact of school closures on
transmission rates. Jamison et al. (2021) fail to find an impact on mortality in a study of school closures across
13 European countries while Piovani et al. (2021) find the opposite result in a panel study of 37 OECD

countties.

As the authors of the above studies are keenly aware of, they suffer from the problem that closing schools is
an endogenous response to the pandemic. In various ways, this is handled by controlling for other NPIs and
other local conditions. However, as the variation in the initial closure dates is limited and closures are mostly
enforced jointly with other NPIs, it is inherently difficult, even impossible, to isolate the impact of any
particular intervention. Vlachos et al. (2021) circumvents these problems by exploiting that Sweden closed its
upper-secondary schools in mid-March 2020 while lower-secondary schools remained open. In other regards,
families exposed to open and closed schools were subject to the same type of restrictions and faced the same
level of virus transmission. Hence, the study can credibly isolate the impact of school closures in a setting of
high transmission and with very limited precautions in the schools that were kept open. The study utilizes
register data and finds that the incidence of positive test results by mid-June 2020 was 17 percent higher
among parents of first-year upper-secondary students than among final-year lower-secondary parents. Given
that lower-secondary parents make up approximately 4.5 percent of the total population, the impact on
overall transmission from keeping lower-secondary schools open is deemed to be small, especially
considering that the estimate captures between-spouse transmission. A caveat to this conclusion is that the
tull implications for transmission would require modelling of secondary infections outside of the household.
The study also finds that lower-secondary teachers had twice the rate of infections and hospitalizations
compared to upper-secondary teachers. Spouses of lower-secondary teachers had a 30 percent higher
infection rate than upper-secondary spouses. While this is clear evidence that in-person schooling increased
infections among teachers, the study cannot distinguish between student-teacher and teacher-teacher
transmission. These results are in line with the findings from a similar analysis by Bravata et al. (2021). Using
county-level data for the entire US, they find that in-person visits to schools lead to a small increase in
COVID-19 diagnoses among households with children relative to households without school-age children.

The relative difference between households is larger in low-income counties, counties with a higher disease
prevalence, and at later stages of the COVID-19 pandemic. While these studies have a relatively credible
design, they focus on within-household transmission and therefore cannot capture the full community impact
of school closures. Further, the study from Sweden compares outcomes between households with
adolescents and the results may not generalize to settings where school closures affected children in more
need of care.

Studying school reopenings rather than school closures potentially suffer from less pronounced endogeneity
problems as reopenings often occur in connection to pre-set dates during the school year. Using dynamic
county-level panel data, Chernozhukov et al. (2021b) study the period between April and December 2020 and
find that an increase in visits to both K—12 schools was associated with a subsequent increase in case and
death growth rates. This association was stronger for counties that do not require staff to wear masks at
schools. Using school-district data to study the impact of school re-openings in Texas during the fall of 2020,
Courtemanche et al. (2021) find that these substantially increased the per capita numbers of new weekly
COVID-19 cases and deaths. This was likely facilitated by increased mobility, which could arise both directly
in schools but also indirectly through the behaviors of parents or other adults. A county-level panel-data
study from Indiana finds a statistically significant but proportionally small association between in-person
primary and secondary schooling and an increase in the spread of SARS-CoV-2 cases (Bosslet et al. 2021). In
contrast, Goldhaber et al. (2021), use county-level data from Michigan and Wisconsin and find that hybrid or
tully in-person instruction was not significantly contributing to COVID spread in communities when there
are low or modest pre-existing case rates in the population. Similarly, Harris et al. (2021) use weekly county-
level panel data from most of the US and find that the re-opening to in-person schooling school was not



associated with an increase in COVID-19 hospitalizations in counties where pre-opening level of
hospitalizations was low. In counties with higher rates of hospitalizations, the results are inconclusive. As the
initial level of transmission was high in Texas, these results are not necessarily contradictory. In a nation-wide
study of US counties that distinguishes between remote, hybrid and in-person schooling, Ertem et al. (2021)
use an event study approach to study the 12 weeks after school opening (July—September 2020). In most
regions, they find no association between infection rates and school opening mode during the initial weeks of
the school year. In the South, however, there was a significant and sustained increase in infection rates among
counties that opened for in-person learning compared to those that were fully remote or hybrid, driven by
cases in 0-9 year olds and adults. They cannot fully explain the reason for the different effects across regions,
butin the South infection control measures both inside and outside of school were limited. A somewhat
different answer to the question of instruction mode matters for virus transmission, is reached by Reinbold
(2021) who uses a synthetic control approach to study the after-summer school reopenings in Illinois. The
results show that counties in which a majority of students had fully remote or hybrid instruction experienced
significantly fewer new cases compared to majority in-person counties. A caveat to this result is that the study
does not control for pre-existing transmission levels which in turn may have influenced the mode of
instruction.

In a study that exploits differences in the timing of school reopenings after the 2020 summer break in Italy
(the Sicily region), Amodio et al. (2021) find that they were associated with an increase in the number of
cases. Accounting for the dynamic process, they estimate that between 14-26 percent of total cases during the
fall of 2020 ultimately can be attributed to schools. To the contrary, Isphording et al. (2021) exploit that
German schools reopened in a staggered way after the summer break in 2020 and find a negative but
insignificant impact on the number of confirmed cases. The authors do not find indications that changes in
mobility patterns can account for the result. However, based on patterns of web-searches they speculate that
changes in parental containment measures due to the high opportunity costs of children in quarantine could
be an important mechanism. Similar results are found in von Bismarck-Osten et al. (2021) who use variation
in the start and end dates of the summer and fall school holidays across the German federal states to show
that neither the summer closures nor closures during the fall had a significant containing effect on the spread
of SARS-CoV-2 among children or a spill-over effect on older generations. There is also no indication that
the return to school at full capacity after the summer holidays increased infections among children or adults.
Rather, they find that the number of children infected increased during the last weeks of the summer holiday
and decreased in the first weeks after schools reopened, a pattern potentially due to travel returnees before
school start. An open question regarding these studies is how well closures and reopenings due to school
breaks generalize to school closures during other periods. Precautionary measures in German schools were
strict with mandatory masks, fixed-group teaching, and infections led to rapid testing and quarantining of
contact persons. As survey evidence from the US shows that the risk associated with open schools depends
on the mitigation measures taken in schools and that it increases in student age (Lessler et al. 2021), this can
potentially explain differing results between studies. That student age is an important factor is corroborated
by Aiano et al. (2021) who document that the reopening of schools in England was associated with a more
and larger outbreaks among secondary schools than among primary schools.

1.2 Discussion

The question of child infection and transmission was much discussed at the onset of the pandemic but there
is by now clear evidence that children do get infected and do transmit SARS-CoV-2. The evidence regarding
the role of school closures and school openings on the transmission of the virus is, however, mixed. Several
studies do find reduced community transmission from closing schools but there are also studies reporting no
effects. As noted in the above discussion as well as in other reviews (e.g. Walsh et al. 2021), studies of school
closures are at the risk of confounding and collinearity from other NPIs implemented around the same time



as school closures, and it is fair to say that the effectiveness of closures to reduce virus transmission remains
uncertain. How school policies affect transmission also depends on the level of community transmission and
there are indications that reopenings schools to in-person instruction does not significantly contribute to
COVID transmission in communities when there are low or modest levels of transmission. As the level of
community transmission is likely to affect both formal precautionary measures and endogenous behavioural
responses, some caution is warranted regarding this conclusion, however. More certain are the indications
that mitigation measures within schools can substantially reduce transmission and that the risks related to
keeping schools open increase in student age. Further support for age being an important factor is supported
by the review by Irfan et al. (2021) who argue that the evidence from school-based studies demonstrate it is
largely safe for children (<10 years) to be at schools, while older children (10-19 years) might facilitate
transmission. A potentially important caveat that applies to the results reported here is that newer variants of
the vire (e.g. the Delta variant) may affect the role of schools in transmitting Covid-19.

2. School closures and student achievement

There are good reasons to expect student learning to be negatively affected by the school closures that have
been implemented during the pandemic. A substantive body of research shows that students learn by
attending school and hence learn less when schools are closed. However, as various forms of online and
digital education were introduced as a substitute to traditional schooling, the research showing negative
effects by remote learning, in particular among students from socially disadvantaged backgrounds, is more
relevant (Escueta et al. 2020). Agostinelli et al. (2020) present a calibrated model that highlights several of the
channels through which the pandemic and the switch to online education may affect learning and human
capital formation. The model is calibrated for students in grades 9 to 12 but the general mechanisms are likely
to have bearing also for younger students. Online learning is expected to be less efficient than traditional
classroom education and, in addition, the model assumes that social interactions in the school environment
are replaced by interactions in the residential neighborhood. This affects whom students interact with and
also contributes to making interactions less oriented towards school work. Online learning places demands on
the home environment and the capacity to offer help and support differs widely between households.
Knowledgeable parents who are teleworking from home can offer their children assistance and support to a
much greater extent than parents for whom the opposite applies. That opportunities for telework are larger
among well-educated and high-income earners (Adams-Prassl et al. 2020) contributes to the inequalities in the
home environment. The model concludes that all these channels contribute to less learning on average and a
widening of the learning gap between socially advantaged and disadvantaged students. It is important to stress
that these conclusions are derived from a parameterized theoretical model and not from empirical estimates
of actual outcomes. The same caveat applies to a related model-based study by Fuchs-Schiindeln et al. (2020)
which draws similar conclusions as Agnostinelli et al. (2020) when analyzing the long-term economic
consequences of learning losses induced by school closures. The same applies to all studies using results from
previous research on the impact of school closures, student absenteeism, and online education to predict the
impact of school closures during the pandemic. In short, school closures and the move to online education is
expected to result in a lower mean and a greater dispersion of student achievement and attainment (Dorn et
al. 2020; Haeck and Lefebvre 2020; Wyse et al. 2020; Kaffenberger 2021; Blasko et al. 2021).

2.1 Impact on student learning

Few studies are able to credible identify the causal effect of school closures on student learning. In particular,
most studies cannot differentiate between the general impact of the pandemic from the impact of school
closures per se. This is a difficulty that is shared with studies on mental health and - to some extent - with
studies on the impact of school closures on virus transmission. A further difficulty is that exams and



standardized tests that are normally used to track student achievement were canceled in several countries
during the pandemic.

In countries where national tests were held or exams were taken, it is possible to compare the results during
the pandemic with the results from previous years. This approach is used by Maldonado and De Witte (2021)
who compare the results on standardized tests among Belgian 12-year-old students (grade 6) at the end of the
spring term in June 2020 with the results from the same tests during 2015-2019. At that point, schools had
been closed for nine weeks starting in mid-March, partially open from mid-May, and fully open from eatly
June. They analyze five different subjects and find that the results fell by between 0.12 to 0.3 standard
deviations depending on the subject and the exact empirical specification. For their preferred specifications,
the decrease relative to previous years was 0.17 standard deviations in mathematics and 0.19 standard
deviations in Dutch. In order to account for potential changes in student composition, they control for test
scores from grade 4 and various student and school characteristics. In line with the theoretical predictions,
they further find that learning inequalities increased both within and between schools.

Similar results are found by Engzell et al. (2021) who exploit that Dutch students in ages 8-11 (grades 4-7)
take standardized tests in core subjects both in the middle and at the end of the school year. They can thus
use a difference-in-difference approach to estimate the difference between mid- and end-year test results
2020, after a school closure period of 8 weeks starting in mid-March, relative to the same difference during
2017-19. Using a composite measure of test scores, they find a decrease in student achievement by 0.08
standard deviations. Given the relatively brief period of school closures, this amounts to students essentially
making no progress at all during the closure. They further find smaller learning losses among students with
highly educated parents and thus that the school closure increased the socio-economic gradient in learning
outcomes. Apart from this important heterogeneity, the impact is relatively uniform across subjects, age
groups, student sex, and student prior performance. A still unpublished study uses a similar approach to track
student progress until March 2021, following a second period of school closures in the Netherlands
(Haerlermans et al. 2021). The findings indicate learning losses of 0.06 (spelling), 0.12 (maths), and 0.17
(reading) standard deviations and thus no catch-up since the first closure. Again, learning losses are
substantially larger for students with a low socioeconomic background. However, these results are sensitive to
an adjustment for the delay in standardized testing that occurred due to the second lockdown and should be
regarded as preliminary.

A Norwegian study finds that first grade students’ handwriting suffered substantially in fluency (sd 0.27) and
quality (sd 0.6) compared to the pre-pandemic cohort. Students’ attitude towards handwriting was also
modestly worse after the 7 week closure (sd 0.11) and the losses were larger among non-native speakers.
Using data from annual standardized tests in mathematics and reading, taken in September by students in
school grade 5 (age 11), a preliminary German study reports a decrease of between 0.03 and 0.09 standard
deviations in reading and mathematics in 2020 compared to previous years (Schult et al. 2021). However, they
do not find a consistent pattern with respect to high or low-performing students. In reading comprehension,
the results fell more among strong students whereas the opposite was the case in mathematics. Among Italian
8-year-olds, Contini et al. (2021) find an average decrease in mathematics of 0.19 standard deviations
compared to the previous cohort. The decrease is of similar magnitude among students with high- and low-
educated parents, but they find that high-performing students and gitls with less-educated parents were
harmed the most. They also find evidence of substantial attrition among low-performing students at the test
taken during the evaluation. Such attrition is a plausible concern for most studies and unless properly handled
it will result in an underestimate of the learning loss during school closures.

Results from several studies using traditional standardized tests are thus more or less in line with the
theoretical predictions. However, two Dutch studies using achievement estimates from online learning tools
raise some concerns regarding the generalizability of the above results. In an unpublished study, Meeter



(2021) uses data from adaptive practice software and finds increases in mathematics achievement among
Dutch students. The study tracks students before, during, and after the lockdown period until the end of the
school year and compares patterns of usage and achievement with the same period during the previous year.
Usage of the online tool increased substantially during the period of school closure and remained high in the
post-closure period. The study targets students in ages 6-10 (grades 2-6) and the improvements were
particularly large among younger students, among initial low-performers, and at schools with socially
advantaged student populations. A related Dutch study (van der Velde et al. 2021) uses an online adaptive
learning tool for foreign languages (English and French) among students in age groups 12-16 (grades 7-10)
and finds that student progress was basically unaffected by the school closure. However, there are some
indications that progress increased among students at the highest educational track. Improved learning
outcomes compared to the previous year are also found for Germany in a study among students that used an
online learning tool for mathematics (Spitzer and Musslik 2021). The improvements were found to be larger
among initially weak students. A Swiss study uses data from a computer-based formative assessment tool in
mathematics and language that was used prior to the pandemic (Tomasik et al. 2021). They compare learning
gains during the 8 weeks lockdown with the gains for the 8 preceding weeks. Among younger students (9-11
years) learning was substantially slower during the period of school closure and the dispersion of learning
gains increased. Among older students (12-15 years) the differences before and after closure were not
statistically significant.

Since some of these studies are conducted in a similar context as Maldonado and De Witte (2021) and - in
particular - Engzell et al. (2021), the question arises why they reach such different conclusions. Meeter (2021)
suggests that there may have been less focus on preparation for the standardized testing format than usual.
This would imply that the learning losses suggested by studies that rely on such tests may be overstated.
Alternatively, the online tools may capture a different and more narrow skill set than the standardized tests.
In particular, standardized tests may require better reading comprehension. Another possibility is that the
gains at least partially reflect increased practice in using the online tools. If this is the case, studies that rely on
such tools may understate the actual learning loss. Further, it should be stressed that results for students using
online learning tools can only be estimated for students who actually use them. If the tools are used only by a
fraction of students, results that these students benefit from their use do not necessarily contradict results
based on test scores for the overall student population. Based on the above studies, it is not possible to draw
any firm conclusions beyond that online learning to some extent can compensate for learning losses induced
by school closures.

Turning to Anglo-Saxon countries, an analysis from the first years of elementary schooling (age 6-7) in
England finds that achievement in reading and mathematics had decreased by between 0.13 and 0.24 standard
deviations depending on the subject and exact grade level (Rose et al. 2021). They also report some, but
somewhat inconsistent, indications of a widening achievement gap between advantaged and disadvantaged
students. An Australian study of 9 and 10-year-olds (grades 3 and 4) who experienced an 8-10 week period of
school closure, finds a small and statistically insignificant increase in both mathematics and reading scores
(Gore et al. 2021) but this result hides some important heterogeneities. In particular, results fell at schools
serving socially disadvantaged students while the opposite occurred in socially advantaged schools. Schools in
the US have been closed to various degrees but usually for substantially longer periods than in most of
Europe. Using data for approximately 5.5 million students, Lewis et al. (2021) find that students across grades
3 to 8 (9 to 14 years old) made non-trivially lower gains in reading and math gains during 2020-21 compared
to previous years. The relative decline was larger in math than in reading and larger among disadvantaged as
well as among younger students. Similar results are reported for students across 22 states by Dorn et al.
(2020) in an evaluation of learning in mathematics and reading among students 6-11 years old (grades K-5).
Relatively similar results are reported in Pier et al. (2021) who use a similar empirical strategy but a wider set
of assessment tools to analyze learning outcomes among 10-14-year-olds (grades 4-8) in mathematics and



English in California. They find substantial learning losses during the pandemic compared to previous years.
Losses were of similar magnitude for both subject areas but larger for groups of relatively disadvantaged
students. In a review of the US evidence to date, West and Lake (2021) conclude that learning during the
pandemic slowed substantially and more so in mathematics than in reading, more among younger students as
well as among disadvantaged students and minorities (except for Asian-Americans). The above studies cannot
differentiate between the impact of different forms of instruction during the pandemic, but Kogan and
Lavertu (2021) make progress in this regard. They analyze the impact on learning in English and mathematics
in Ohio among students at different grade levels and quite consistently find that learning lagged more in
mathematics than in English, more among socially disadvantaged and academically weak students. Of
particular interest is that they find smaller learning losses among students who experienced more in-person
schooling.

2.2 Evidence on educational inputs

A serious limitation of most studies on actual achievement is the possibility of non-random attrition among
test takers during the pandemic. Such attrition will bias estimates of both average achievement and of learning
inequalities. Another concern is that various forms of examinations and testing were cancelled, hence making
comparisons to previous years difficult or impossible. A number of studies therefore approach the issue by
analyzing various inputs into education rather than direct achievement data. For obvious reasons, the results
from this literature cannot be easily compared across studies.

One of the most central inputs to education is the time spent on school work and studying. A German study
uses detailed time-use information from a survey in June 2020 where parents were asked to provide
information on students’ activities both before and during the school closures (Grewenig et al. 2021). They
find a 50 percent decrease in average daily learning time, and a larger reduction among low- than among high-
achievers (4.1 hours per day vs 3.7). Low-achievers also spent disproportionately more time on activities
considered detrimental to child development, such as playing computer games and watching TV. A follow-up
survey conducted during the second wave of school closures in early 2021 finds that learning time increased
compared to the first wave of school closures but remained low (Werner and Woessmann 2021). There are
some indications that the gap in learning time between high- and low-achievers closed somewhat during the
second period, but the gap in learning efficiency (as judged by parents) remained large. Learning time was
increasing with daily online class instruction, but not with other school activities or home inputs. Similar
patterns are found in a time-use study from England (Andrew et al. 2020). The study finds that learning time
decreased during the first period of school closures and that there were strong heterogeneities related to
family income with respect to the at-home learning experiences. Despite schools largely being open during
the fall of 2020, a later analysis finds that British students lost approximately half of all school days between
March 2020 and March 2021 due to closures and increased absences (Major et al. 2021). Using data from
recurring parental surveys, they estimate that time in school was only partially replaced by at-home learning.
They also find clear socioeconomic differences in how much learning time was lost.

In the US, Bacher-Hicks et al. (2021) find that web searches for online learning tools geared both towards
students and parents increased substantially more in high socioeconomic areas. In line with this, Chetty et al.
(2020) document that students from high socioeconomic areas rebounded quite rapidly after an initial drop
regarding the number of online math assighments students completed. The catch-up was substantially slower
in more disadvantaged areas. Tracking at-home learning activities between April and July 2020, Bansak and
Starr (2021) find that parents and children allocated more time to educational activities at home when their
school systems provided more inputs. Less-educated parents spent less time helping their children with
school work and the patterns suggest that this can largely be attributed to differential access to live online
classes.



From the Netherlands, Bol (2020) reports that children from a socially advantaged background received more
at-home help with their school work and learning during the first period of school closure, mainly because
their parents felt more capable of providing assistance. Parents also found it easier to assist girls than boys,
and that online learning gave better support for academic than vocational study tracks. In Switzerland,
learning time decreased substantially among secondary students when schools closed, but no substantive
differences could be found by gender or socioeconomic background (Gritz and Lipps 2021). In Denmark,
the socioeconomic gradient in library loans increased during the pandemic, plausibly indicating an increased
gradient in reading habits (Jaeger and Blaaback 2020). Using data from a Danish reading app, Reimer et al.
(2021) find that the social gradient in reading increased, but only during the period of full school closure. A
British study finds the transfer to online teaching to have been more challenging in science than in
mathematics and English (Canovan and Fallon 2021). That schools prioritized core subjects, logistical
challenges, and parents being less able to provide at-home support in the sciences all contributed to this
pattern and the problems were particularly large in socioeconomically disadvantaged areas. A Swedish study
of upper-secondary students finds that not only does access to digital tools and parental support differ
between academically strong and weak students, but also that the latter group finds it more difficult to
concentrate using such tools (Bergdahl et al., 2020).

2.3 Discussion

Most evidence supports the prediction of substantial average learning losses and widening learning
inequalities as a consequence of the school closures during the pandemic. This applies both to studies of test
scores and the amount of time spent studying. The available evidence also indicates that learning losses may
be more substantial among younger students, suggesting that they are less capable of handling remote
learning. Some studies that are based on online evaluations that point in a different direction but how well
such evaluations capture actual learning compared to standard testing is an open question. There are also
issues concerning the representativeness of samples used in most studies, particularly among those that use
online evaluations. Few studies manage to distinguish between the learning experience from different modes
of instruction, but those that do indicate that a higher degree of in-person learning during the pandemic
reduces the learning loss. Most studies focus on learning in core subjects which is a minor limitation at lower
ages but more severe among older students where the subject matter in non-core and practical subjects is
more substantial. The scant evidence available makes it plausible that learning losses in such subjects are more
severe than in core subjects and the long-run repercussions of this are basically unknown. A related and
major limitation is the lack of studies learning losses in vocational training. An exception is Goller and
Wolter (2021) who find that applications for apprenticeships declined substantially in Switzerland.

3. School closures and student mental health

School closures may have implications for mental health and well-being of children and adolescents. Schools
are not just places where students learn academic skills, but also places for social interaction and providers of
other functions potentially affecting mental health. Moving to remote learning disrupts the normal daily
interactions with classmates and school personnel, which can cause increased mental stress. Research
conducted before the pandemic has shown that social isolation and loneliness among children and
adolescents is associated with a higher risk of depression and anxiety (Loades et al. 2020).

The impact of school closures on social isolation and loneliness likely depends on other preventive measures
restricting social interactions. For example, closing schools probably increases the risk of social isolation more
if home quarantine is imposed than if children and adolescents are allowed to meet friends outside of school.
Although social isolation affects all children it should be particularly stressful for children in dysfunctional
families, where the home environment is characterized by physical or psychological abuse. Homeschooling



also puts other learning demands on the children which may be stressful, especially for those in overcrowded
households with poor learning environments. The consequences of school closures and other NPIs may,
however, not only be negative. Not having to travel to school frees up time for studying, the home
environment can be more peaceful than the classroom at school, and as parents to a larger extent worked
from home they may have had more time to help out with school work. Cancelled exams and less demands
on social interactions may also alleviate the stress experienced by students. Moreover, the consequences of
school closures clearly depend on the age of the child. As discussed in the previous section, remote learning is
probably less effective for younger students. On the other hand, keeping primary schools shut requires
parents or other caregivers to stay home with the child, which means they get more help and emotional
support than older students.

In many countries, schools serve as the first point of access to mental health services. Teachers meet daily
with students and can alert parents and health care services if they notice signs of mental health issues.
Certain mental healthcare services are even provided at the school premises (Rones and Hoagwood, 2000).
Thus, access to mental healthcare services can be affected by school closures which, in turn, can have
negative long-term consequences for children’s mental health.

Thus, there are reasons to believe closing schools may increase loneliness, social connectedness with peers
and learning stress as well as reducing access to mental health care services provided at school. The challenge
when studying the impact of school closure is that although closing schools was one of the most significant
containment measures affecting the daily lives of children, it was not the only factor. Other widely
implemented measures such as closing down sports and leisure activities, restricting meeting with friends and
elderly relatives and stay-at-home orders, all affect the students’ daily life. The pandemic and the associated
measures to reduce the spread of the virus have also had effects on parental employment and family income
with potential consequences for students. Moreover, students have been affected by family and friends
getting severely sick with COVID-19. Since schools closed at the same time as other social distancing and
lockdown measures were introduced, it is difficult to empirically disentangle the effect of school closures on
mental health and well-being from effects of other factors.

There are several studies providing insight into the concerns and feelings of children and adolescents during
the lockdown period. School children generally reported negative feelings about lockdown and school
closures like worry about missing school, leisure activities and playing with friends. Some children do
however have positive views of lockdown (Thorn and Vincent-Lancrin 2021). Whether the concerns
expressed by children or their caregivers have effects on mental well-being is an open question. The section
below contains a discussion of the evidence from studies using repeated cross-sectional or longitudinal data
that can isolate the effects of the pandemic period from existing group differences and general trends in
mental health. A special attention will be directed to studies aiming to isolate the effects of school closure.

3.1 Studies of impact of pandemic on mental health

To measure the prevalence of emotional and behavioural issues among children and adolescents, researchers
commonly use screening questionnaires filled in by the caregiver or the children/adolescents themselves. One
of the most widely used questionnaires is the Strengths and Difficulties Questionnaire (SDQ), which
measures externalizing and internalizing problems, conduct issues as well as peer-relations and prosocial
behavior. There are however a wide range of questionnaires used, complicating a comparison of effects
between studies. Therefore only the direction of effects will be discussed.

The evidence from studies of the development of children’s mental health during the first wave of the
pandemic is mixed. Some studies find deteriorating mental health among children and adolescents. In a
longitudinal study of Australian adolescents aged 13-16, Magson et al. (2020) find participants reporting
increasing anxiety, sleep-related impairment and worse global health two months after school closure. Husson



et al. (2021) find worse parent-reported behavior among adolescents controlling for earlier scores and age
when studying 6-16-year-olds in the US and Rogers et al. (2021) find small decreases in mental health using
self-reported survey data. Similar results are found by Bignardi et al. (2020) when comparing mental health
assessment of British children aged 8-11 before and after the UK lockdown, and by Luijten et al. (2021) when
comparing the incidence of anxiety, depression and difficulty sleeping among Dutch children and adolescents
aged 8-18 with a similar population two years before the pandemic. The last study analyses potentially
vulnerable groups and finds larger negative consequences for children living with a single parent, larger
families and families where parents' labor market situation had worsened, or relatives/friends had been
infected with COVID-19. The studies above have small sample sizes, ranging between 100-800 individuals. A
large Icelandic study of a representative sample of adolescents showed an increase in depressive symptoms
for the group assessed in October 2020 (Thorisdottier et al. 2021). Studying a more serious outcome — suicide
rates in Japan — Tanaka and Okamoto (2021) find no change, compared to previous year, in the spring of
2020, but an increase in the fall of 2020 among 0-20-year-olds.

Other studies do not find deteriorating mental health among children and adolescents. Grassman-Pines et al.
(2020) collect daily survey data on parent and child psychological well-being for parents of children 2-7-years-
olds working in the hourly service industry in the US. The results for this potentially vulnerable group show
negative effects on parents but no statistically significant effects on children’s well-being. No change in
mental health is found by Achterberg et al. (2021) who compare indicators of externalizing and internalizing
behavior before and after lockdown among 179 Dutch 10-13-year-olds, or by two Norwegian studies of
depressive symptoms among 13-16-year-olds (Hafstad et al. 2021; Burdzovic Andreas and Brunborg 2021). A
longitudinal study by Munasinghe et al. (2020) of Australian 13-19-year-olds finds no effect on psychological
well-being but reductions in happiness and positive emotions. Koenig et al. (2021) find a decrease in suicide
plans and no change in behavioral and emotional problems in matched sample of German adolecents. Chen
et al. (2021) analyze the change in self-reported stress, psychosomatic symptoms and happiness among
Swedish adolescents between age 13-15, comparing a group who answered the survey right before the
pandemic with a group answering the survey in April and November 2020. They find that, although mental
health deteriorates between ages 13 and 15, there is no impact of the pandemic. Note that in contrast to other
countries, Swedish schools for students up to age 16 never closed and other general preventive measures can
be considered mild. Another type of measure of mental health is usage of health care because of poor mental
health. Using population wide French register data on hospitalization for self-harm, Jollant et al. (2021) find
large reductions in hospitalization for self-harm among children and adolescents in January-August 2020
compared to the same period 2019.

3.2 Studies of effect of school closures on mental health

As discussed above, it is a challenging task to isolate the impact of school closures on mental health because
schools were closed jointly with the implementation of other measures to reduce virus transmission. Three
studies that plausibly can identify causal effects of school closure on mental health have been identified.
Takaku and Yokoyama (2021) overcome the identifying problem by exploiting that preschools remained
open when schools in Japan closed on March 2, 2020. Schools closed at a time when there were no strict
restrictions on daily activities, only recommendations to stay home and not to travel. Whether a child is
exposed to a closing school depends on the age of the child. By comparing the outcome of the oldest
children in preschool with the youngest in school (about age 7), controlling for the age gradient in mental
health using information on younger and older children, it is possible to estimate a causal effect. Information
on parental views on worry about child, child weight, occurrence of domestic violence and quality of marriage
was collected using a survey in July and August 2020. The results show large increases in child weight and
mothers worrying about the child, but no effects on outcomes related to the marriage. A crucial assumption
in this study is that parental worry about the child does not increase when the child begins school also in



normal times, an assumption which is difficult to test as they lack information about parental view before the
pandemic.

Another study of younger children that exploits policy differences in school closures to estimate causal effects
is Blanden et al. (2021). In England all schools closed in mid-March, at the same time as stay-at-home orders
were issued. School years 1-6 (ages 5-10) were however prioritized to return to school from 1 June until the
end of the summer. Using information on parent reported emotional and behavioral wellbeing of children, as
measured by SDQ in the UK Household Longitudinal Study collected in July, they investigate whether
children in prioritized school years fared better than non-prioritized school years. The results show prioritized
children, who are more likely to have been in school for about 6 weeks, scored relatively better on the SDQ
compared to previous year. The survey responses from September indicate the effects diminished somewhat
over time suggesting the effects become smaller over time.

The third study investigates whether the utilization of healthcare for psychiatric disorders such as depression
and anxiety and prescriptions of antidepressants and ADHD drugs is affected by school closure. Svaleryd et
al. (2021) exploit that only upper-secondary schools in Sweden closed in March 2020 and study healthcare
utilization among upper-secondary school students (age 17-19) using lower-secondary students (age 14-106) as
a control group. Using a difference-in-difference approach, they find a decrease in healthcare utilization when
upper-secondary schools moved to online teaching. In particular, they find a decrease among adolescents
who recently had not been in contact with mental health services and in emergency visits. A limitation with
studying utilization of mental healthcare services is that it depends not only on the mental health but also on
access and willingness to seek care. There was, however, no increase in utilization of mental healthcare
services when upper-secondary schools fully or partly opened again in the fall of 2020 and the lower rates of
mental healthcare contacts, relative to lower-secondary students, remained until the end of the study period
(March 2021).

3.3 Discussion

There are by now several studies analyzing how children and adolescents responses to behavioral and
emotional screening questionnaires changed during the pandemic compared to eatlier assessments. The
evidence reviewed shows the impact of school closures and wider lockdown measures on mental health to be
inconclusive. The mixed results found between studies can not easily be attributed to country differences,
ages of children and adolescents or other characteristics of study populations. Nor can they be explained by
the study design or sample sizes. The analysis of hospitalization due to self-harm or suicide tend to find
reduction at the beginning of the pandemic. Similar results have been found for adults in a wide range of
countries (Sinyor et al. 2021).

Due to the limited number of studies trying to estimate causal effects of school closures on children’s and
adolescents’ mental health and behavior, it is not possible to draw any firm conclusions. The studies to date
show that parents report worse outcomes for children aged 5-10. In contrast, a study of healthcare contacts
for psychiatric conditions show a reduction among adolescents aged 16-19 after moving to remote learning.
This may be interpreted as school closure being more detrimental for children than for older students. Other
possible explanations are the nature of the data used in the different studies. A weakness with parent-reported
outcomes is that having children at home may change parent reporting even if the children’s behavior and
mood are not affected. As for register data on healthcare utilization, it is difficult to determine whether
changes are due to changes in mental health or availability and willingness to seek care. Although the study
compares individuals within the same health care system there may be changes in willingness to seck care that
are not fully independent from school closures.

Summary



Wide-ranging school closures has been one of the most dramatic preventive measures taken to reduce virus
transmission and illness due to Covid-19, and schools have closed to an unprecedented degree throughout
the world. Results from the research on the efficiency of school closures to achieve its main goal are not fully
consistent and different studies point in different directions. To some degree, this may reflect the
methodological challenges inherent when trying to isolate the impact of one preventive measure when a host
of measures are undertaken more or less concurrently. Disparate results may, however, also reflect that the
impact of school closures on virus transmission is highly context-specific and - among other things - related
to the overall level of community transmission as well as to other NPIs. While a number of studies indicate
that closed schools helped reduce virus transmission and illness, the results indicate that this reduction is
smaller when closing schools for younger children and when substantive preventive measures within schools
are implemented. The methodological challenges stemming from the multifaceted and endogenous measures
taken in conjunction to school closures are somewhat smaller for studies considering school reopenings.
Several studies find that reopening schools can be done without this resulting in an increase in the overall
rates of transmission and illness but some studies find opposing results. Again, a lower age of students,
substantive preventive measures within schools, and a low general level of community transmission all seem
to reduce the degree to which school reopenings contribute to virus transmission. As all studies consider the
first phases of the pandemic, a potentially important caveat is that it is unclear how robust these results are to
the effects of new SARS-CoV-2 variants and vaccines. Another unsurprising but important finding is that the
risk of teachers being infected is substantially higher when schools are open. However, it is not clear to what
extent this is due to student-teacher transmission.

Regarding the impact of school closures on student learning, the results quite clearly indicate that the
expectations of lower mean achievement and a greater disparity of learning outcomes has materialized. These
results are consistent across studies on standardized tests and those focusing on learning time. Whether these
learning losses can be compensated for by remedial measures or if they will be exacerbated as schooling
progresses, are open and important questions for future research. The findings also indicate that remote
learning works better for older students than for younger but the body of research in this regard is relatively
limited. It should be mentioned that some studies that use learning progress measured by various online tools
tend to find opposing results. It is unclear how this corresponds to more traditional ways of measuring
student learning. One possibility is that these findings at least to some extent reflect students getting
increasingly accustomed to using online tools rather than learning. Clarifying the relation between actual
learning and different tools of measurement is another important area for future research. An important
limitation of existing research is that the impact of school closures on vocational training has hardly been
studied at all. As the learning from vocational training is difficult to measure, this shortcoming is
understandable but nonetheless a serious problem.

Regarding the impact of school closures on student mental health, there are few studies based on credible
methods and data. The studies indicate that parents report worse outcomes for children aged 5-10. In
contrast, a study of health care contacts for psychiatric conditions show a reduction among adolescents aged
16-19 after moving to remote learning. This may be interpreted as school closure being more detrimental for
children than for older students. However, as the type of data used differ substantially across these studies,
this interpretation should be read with caution. Moreover, the wider context, in particular restrictions
affecting children outside of school, is probably important for the consequences of school closure on mental
health. Thus, there are likely important interaction effects between school closures and other NPI:s on the
well-being and mental health of children and adolescents. A natural shortcoming with the existing literature is
the short time horizon. The long-term consequences for learning and mental health may be more serious if
schools are not able to compensate for the learning losses implying students permanently fall behind. The
lock-down measures reduced opportunities for children and adolescents to meet and interact with others
which may have hampered personal development and have negative effects on mental health in the long-run.



Whether or not to close schools involves an inevitable trade-off between conflicting societal objectives. Some
degree of reduction in virus transmission has to be balanced against the learning losses and widening
educational inequalities that most studies indicate. On balance, the evidence suggests that closing schools for
younger students is less well-motivated than closing them for older ones. Keeping schools serving younger
students open contributes less to overall virus transmission and younger students face more challenges
adjusting to remote instruction. The tentative evidence on mental health further supports this conclusion.
While not part of this chapter, closing schools for younger students also impose more severe repercussions
on parental labor supply as alternative childcare has to be provided. If closing schools for older students is
motivated and what age groups should count as “older”, are questions without definitive answers. If overall
transmission is relatively low and precautionary measures are undertaken, the evidence suggests that keeping
such schools open causes relatively minor problems, especially if the general level of virus transmission is
modest. However, when general transmission is high, closing secondary schools may very well be a justifiable
policy. In all circumstances special consideration for teachers, especially those who belong to risk-groups, are
warranted as the evidence clearly suggests that infection rates among teachers increase when schools are open
for in-person instruction.
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