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2. Conceptual Framework: What Do Covid-19 School Closures Mean for Children? 

• Education production function
− Children’s skill development = function (student inputs, family inputs, school inputs) 

• School behavior and inputs
− School closures: school inputs , esp.: sharp decline in support of trained teachers
− Schools’ function as “great equalizer” severely limited; self-regulated learning
− Separation of otherwise integrated peer groups

• Parental behavior and inputs
− Learning at home: family inputs crucial, inequality by socio-economic background (SES) 
− Parents’ time, effort, encouragement, cognitive/pedagogical skills, income, home environment 
− High- vs low-SES parents: budget constraints, valuing education, managing curricular content

• Student behavior and inputs
− Educational production process: students themselves as key input factor
− No skill development without students’ effort and engagement in learning 
− Self-regulated learning: inequality between high- and low-achieving students (Grewenig et al. 2021) 
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3. Child, Parent, and School Inputs during the School Closures

• Surveys how students fared during pandemic
− Time children spent on school-related and other activities during and before school closures 
− Activities of parents and schools 

• Two parental time-use surveys in Germany 
− Online surveys, representative on observables 
− Cover two phases of nation-wide school closures in Germany

• 1st survey: spring 2020, > 1,000 parents (Grewenig et al. 2021) 
• 2nd survey: early 2021, > 2,000 parents (fielded for purposes of this report) 

− Longitudinal component: track situation of > 500 school children over time at individual level
− New evidence on how schools and families adapted to pandemic situation over time
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Time use of students before and during the two phases of school closures in 
Germany

Notes: Average hours spent in each activity on a typical workday. Sample: Parents participating in both survey waves (see Appendix Table A1 for details). Source: Own calculations based on ifo Education Survey 2020 and 
second German parental time-use survey 2021. 
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Parental assessment of effectiveness of children’s learning time at home vs. in 
school 

Notes: Parental response to the question, “How much do you think your child learns during one hour of learning at home compared to one hour of regular instruction at school? Per hour, child learns…” Sample: Parents 
participating in the second survey wave (see Appendix Table A1 for details). Source: Own calculations based on second German parental time-use survey 2021. 
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Notes: Parental assessment of respective statements. Sample: Parents participating in the second survey wave (see Appendix Table A1 for details). Source: Own calculations based on second German parental time-use 
survey 2021. 

Parental assessment of children’s learning experiences at home
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Time use of students before and during the two phases of school closures in 
Germany

Notes: Average hours spent in each activity on a typical workday. Sample: Parents participating in both survey waves (see Appendix Table A1 for details). Source: Own calculations based on ifo Education Survey 2020 and 
second German parental time-use survey 2021. 
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Parental time investments during the two phases of school closures in 
Germany

Notes: Average hours parents spent with their child on different activities on a typical workday. Sample: Parents participating in both survey waves (see Appendix Table A1 for details). Source: Own calculations based on 
ifo Education Survey 2020 and second German parental time-use survey 2021. 

  
Before  

Covid-19 
Spring  
2020 

Early  
2021 

Difference 2020 to 
before Covid-19 

Difference 
2021 to 2020 

  (1) (2) (3) (4) (5) 

School activities          

   Learning for school 0.54 1.17 1.17 0.63 -0.01 

Reading, creative work, and exercise        

Aggregate 0.96 1.34 0.91 0.38 -0.43 

   Reading 0.26 0.31 0.23 0.04 -0.07 

   Music or creative work 0.19 0.24 0.16 0.04 -0.08 

   Physical exercise 0.51 0.8 0.52 0.29 -0.28 

Watching TV, gaming, and online media        

Aggregate 1.02 1.29 1.04 0.27 -0.25 

   Watching TV 0.59 0.74 0.62 0.15 -0.12 

   Gaming 0.14 0.19 0.16 0.04 -0.03 

   Social media 0.14 0.15 0.11 0.01 -0.04 

   Online media 0.14 0.21 0.15 0.07 -0.06 
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Activities of schools during the two phases of school closures in Germany

Notes: Parental response to the question, “Which activities did your child’s teachers or school engage in during the multi-week period of school closures?” asked in spring 2020 and early 2021, respectively. Sample: 
Parents participating in both survey waves (see Appendix Table A1 for details). Source: Own calculations based on ifo Education Survey 2020 and second German parental time-use survey 2021. 
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Further Survey Evidence on Children, Parents, and Schools from Different 
Countries

• Time-use surveys in UK (Andrew et al. 2020) and US (Bansak/Starr 2021)
− Replicate pattern of differential effects on children from different backgrounds 
− U.S. survey of teachers and principals (Hamilton/Kaufman/Diliberti 2021)
− Early tracking data from online math application used in some U.S. school districts prior to Covid-19: 

particular decline in schools in lower-income areas (Chetty et al. 2020)

• Patterns of family life disrupted during lockdowns
− Altered work patterns, chore allocations, and household tensions among parents (Biroli et al. 2020)
− Mental health  esp. strongly for working parents when homeschooling (Tani et al. 2020) 
− Additional childcare esp. for mothers (Del Boca et al. 2021; Danzer et al. 2021; Zamarro/Prados 2021)
− Effect of negative labor-market shock ambiguous (UK fathers): paid learning resources, but parental 

help time  (Hupkau et al. 2020) 
− Involvement of fathers in childcare and homeschooling (Italy)  child emotional wellbeing , TV and 

passive screen time (Mangiavacchi/Piccoli/Pieroni 2021) 
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Further Survey Evidence on Children, Parents, and Schools from Different 
Countries

• Situation of parents mediated by intensity of school activities
− Higher intensity of school closures (US)  parental labor supply  (Amuedo-Dorantes et al. 2020)
− Access to emergency childcare policies (Germany)  harsh parenting behavior , but not parental 

wellbeing (Schüller/Steinberg 2021) 
− Type of schools’ distance-teaching activities related to quality of children’s at-home learning (Italy, 

Mangiavacchi/Piccoli/Pieroni 2021)

• Parents (differentially) look for alternatives if school resources lacking
− Search engine use for online instruction  esp. in higher-income areas in US (Bacher-Hicks et al. 2021)
− Remote-only instead of in-person instruction  public enrollment  in Mass. (Dee et al. 2021) 

• Ample survey evidence: changed learning inputs by schools, parents, and children 
− Esp. for students from disadvantaged backgrounds  educational inequality 
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4. Children’s Cognitive Development

• Students’ performance on academic achievement tests (many discontinued) 
• Two main methodological problems complicate deriving impact of school closures

1. Difficult to disentangle any Covid-19 effect from usual cohort effects
− Cross-sectional data: no convincing contemporaneous control group
− Most available studies: compare achievement of affected cohort to previous cohorts 
− But: cohorts perform differently w/o closures – see changes in international achievement tests

• Bias can be addressed with individual-level longitudinal data
− Observe how students tested after school closures had performed before (compared to earlier cohorts) 
− Engzell/Frey/Verhagen (2021): two national tests in primary school in Netherlands per year, incl. 2020
Difference in learning gains from February to June between 2020 cohort and 2017-2019 cohorts 
− Result: average learning loss ⅕ school year – ~similar to entire length of school closures 
Students made hardly any progress on average when learning at home
− Losses substantially larger for children from low-educated parents
− Best-case scenario: short closures, equitable school funding, world-leading broadband penetration 
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4. Children’s Cognitive Development

2. Substantial non-participation during/after pandemic
− Selective: hardest-hit students with most discontinued learning 
− Introduces substantial upward bias in repeated cross-sectional data = under-estimation of skill loss
− Size of bias: dropping lowest-achieving 10% mean achievement  by 60-80% of school-year learning 

equivalent (25% drop  120-160%)
− Dutch study: approach addresses this concern, additional evidence that bias removal successful 

• Caution against far-reaching interpretations of other studies on achievement tests
− Flemish Belgium: learning losses > 2x Dutch study, likely underestimate (Maldonado/de Witte 2021)
− Series of additional studies in England, Baden-Württemberg, Hamburg (Germany), Ohio, specific U.S. 

school districts, Switzerland, New South Wales (Australia) 
− Somewhat mixed, but large negative effects overall (reviews: Hammerstein et al. 2021; Zierer 2021)
− Largest for children of lower-educated and lower-SES parents

• Only time will tell: initial achievement losses  long-run losses in human capital
1) No linear extrapolation of initial losses to substantially longer closure experiences 
2) Persistence vs fade-out: prior evidence suggests substantial persistence
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Digital Skills and Self-Regulated Learning

• Cognitive development beyond achievement in curricular subjects
− Two aspects with possibly positive (rather than negative) effects 
− Given experiences of online schooling and home learning 
− 2nd wave of our German survey in early 2021



Werner and Woessmann: The Legacy of Covid-19 in Education 16

Parental assessment of effect of school closures on children’s digital skills

Notes: Parental assessment of the statement, “Through the school closures, my child has learned to better handle digital technologies (e.g., computer, tablet, internet).” Sample: Parents participating in the second survey 
wave (see Appendix Table A1 for details). Source: Own calculations based on second German parental time-use survey 2021. 
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Notes: Parental assessment of the statement, “Through the school closures, my child has learned to work out subject matter independently.” Sample: Parents participating in the second survey wave (see Appendix Table 
A1 for details). Source: Own calculations based on second German parental time-use survey 2021. 

Parental assessment of effect of school closures on children’s self-regulated 
learning skills 
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5. Children’s Socio-Emotional Development

• Detrimental effects of forced isolation of households 
− Key strategy to control spread of virus: limit social interactions, isolate students and teachers at home

• Evidence from our German surveys
− A few questionnaire items on psychological and social situation of school children 
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Notes: Parental assessment of the following statements: “The situation during the school closures was a great psychological burden for my child.” “The phase of school closures was a great psychological burden for me.” “I 
argued more than usual with my child during the school closures.” Sample: Parents participating in both survey waves (see Appendix Table A1 for details). Source: Own calculations based on ifo Education Survey 2020 and 
second German parental time-use survey 2021.

Parental assessment of psychological burden during the two phases of school 
closures in Germany
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Notes: Parental response to the question, “To what extent do these statements apply or not apply to your youngest school-age child? In answering, please compare your child’s behavior before the Covid-19 pandemic 
with your child’s behavior during the several weeks of Covid-19-related school closures in early 2021.” Seven-point Likert scales. In the figure, response categories are arranged in each case so that blue reflects positive 
responses and red reflects negative responses. Sample: Random subset of parents participating in the second survey wave (see Appendix Table A1 for details). Source: Own calculations based on second German parental 
time-use survey 2021. 

Parental assessment of change in children’s socio-emotional wellbeing during 
the school closures 
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Notes: Parental assessment of the following statements: “My child meets with friends much less often during the Covid-19 pandemic than before.” “It is a great burden for my child not to be able to meet friends as usual 
during the Covid-19 pandemic.” “The school closures have harmed my child’s social skills.” Sample: Parents participating in the second survey wave (see Appendix Table A1 for details). Source: Own calculations based on 
second German parental time-use survey 2021. 

Parental assessment of effect of school closures on children’s social skills
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Further Evidence on Socio-Emotional Skills 

• Several studies from different countries (review: Jones/Mitra/Bhuiyan 2021)
− Quantify pandemic effects on children’s mental health, psychological wellbeing, and behavioral issues
− Rely on self- or parent-reported data, samples focused on narrow population subgroups

• Consistent results
− Higher rates of anxiety, depression, and stress among adolescents due to pandemic

• E.g., representative longitudinal German study: mental health and wellbeing lower in spring 2020 than before 
pandemic, further deterioration in early 2021 (Ravens-Sieberer et al. 2021) 

− Students from disadvantaged backgrounds more at risk of experiencing socio-emotional issues
− Worse mental health related to time spent on passive screen activities (Champeaux et al. 2020) and on 

social media (Biroli et al. 2020)

• Key question: ability to recover from socio-emotional implications in medium/long term
− Longitudinal studies: improvement when restrictions lifted (Blanden et al. 2021; Meherali et al. 2021)
− Evidence from past disasters: most youths quite resilient, recover well (Bonanno et al. 2010)
− Persistence of transient experiences remains to be seen (sensitive periods?) 



Werner and Woessmann: The Legacy of Covid-19 in Education 23

6. Structural Models of School and Family Effects

• Potential longer-term implications of the school closures
− Theoretical models of production of human capital 
− Calibrated to match relevant parameters in real-world data (usually U.S. economy) 
− Understand various mechanisms and behavioral responses underlying overall effect of school closures 
− All 3: temporary school closures have important persistent effects, increase educational inequality

• Agostinelli/Doepke/Sorrenti/Zilibotti (2021)
− 3 channels for school closures  adolescent skill formation: online schooling, peers, parental responses

• Fuchs-Schündeln/Ludwig/Krueger/Popova (2021)
− Effects on educational attainment, lifetime earnings, and welfare (two-generation life-cycle model)
− Reduced public investment mitigated by increased parental investment of money and time 

• Jang/Yum (2020)
− Effects on long-term macroeconomic output and intergenerational mobility
− Dynastic overlapping-generations general-equilibrium model, otherwise similar approach 
− Key parameter: elasticity of substitution between public and parental inputs
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7. Projections of Economic Outcomes

• Project economic effects of skill losses using reduced-form estimates of return to skills
− Cognitive skills shown to be strong predictor of individual income (Hanushek et al. 2015) and 

macroeconomic growth (Hanushek/Woessmann 2012, 2016) 

• Hanushek/Woessmann (2020): individual income
− Loss of ⅓ school year’s learning  2.6% income loss on average over working life

• Psacharopoulos et al. (2021)
− Very similar results based on returns to years of schooling rather than measured skills 

• Hanushek/Woessmann (2020): macro growth 
− Loss of ⅓ school year’s learning for current student cohort  GDP  by 1.5% on average over century

 Economic legacy of skill losses due to Covid-19 school closures can be enormous 
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8. Policy Conclusions

• Long-term legacy of Covid-19 school closures will partly depend on policy responses
− Focus esp. on identified at-risk students 
− Equip children with self-regulated learning skills 
− Students with psychological problems require particular help 
− No silver bullet  combine various interventions and approaches 
− Costs of effective policy measures likely outweighed by long-term economic gains

• Short term: avoid school closures whenever possible
− Last measure of resort after others (burdening adults) exhausted

• If unavoidable: mandatory universal daily online lessons 
− Video interaction between teachers and students 
− Decent digital devices and internet connections for all students 
− Concepts with particular focus on helping disadvantaged student groups 
− Further interventions by remote tools: online tutoring (Carlana/La Ferrara 2021), instructional support 

for parents (Angrist/Bergman/Matsheng 2021)
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8. Policy Conclusions

• Beyond time of school closures: measures within school
− Small-group remedial lessons in afternoon, targeted at students with largest losses
− Summer schools – but hard for voluntary programs to reach students most in need
− Include components with low entry barriers to reach at-risk children

• With luck: catalyst for digitalization of schools and use of adaptive learning software
− Pivot to more individualized instruction 
− Match skills of teaching force to new range of tasks (e.g., video-based instruction) 
− Resume suspended student assessments to better inform schools

• Options outside school
− Vouchers for curricular tutoring for low-income families (Nickow/Oreopoulos/Quan 2020) 
− 1-on-1 mentoring: sustained relationship for broad development trajectory (Resnjanskij et al. 2021) 
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THANK YOU FOR YOUR ATTENTION! 

Comments and questions are very welcome

woessmann@ifo.de 

Twitter: @Woessmann

sites.google.com/view/woessmann-e

https://twitter.com/Woessmann
https://sites.google.com/view/woessmann-e
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