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Remember…
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Length of school closures

Important variations across EU members 

states, England and Switzerland

*  9 weeks ≈ 1/3 of a school year

*  Later also part-time teaching at school, 

face masks, extra holiday weeks, 

quarantines

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 
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Impact on learning outcomes

•Variations of the learning deficits 

between no effect at all (Nordic 

countries) and -0.22 to -0.3 SD 

(equivalent of half a school year deficit)

•On average: learning deficit of 0.11 SD 

(equivalent learning deficit of quarter of 

a school year)

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 



• ↓ test outcomes → ↓ human capital formation  → long-term challenges.

• Human capital formation associated with:

• Annual lifetime earnings (Chetty et al., 2014); 

• Future earnings (Psacharopoulos & Patrinos, 2018);

• Employment (Currie & Thomas, 2001);

• General prosperity (Hanushek & Woessmann, 2020). 

An attainment deficit of 0.1 standard deviations can have negative long-run effects:

→ A decrease in future income by 1.3% (Chetty et al., 2014) 

→ A decrease of 0.43% in the probability to find a job (Curry & Thomas, 2001)
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…Only hold in the absence of student resilience and to the 

extent that the attainment deficits are not caught-up.
Introduction

Potential implications
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Resiliency of school outcomes

Introduction

▪ Poorer levels of knowledge and skills might accumulate over time (e.g., Agostinelli et al., 2020)

➢Learning deficits and inequality increase; 

▪ Long term impacts of earlier disruptions of schooling (Belot & Webbink, 2010; Jaume & Willen, 2019) 

➢School outcomes are not as resilient

▪ Heterogeneous psychological impact on students 

➢May lead to hampered learning in the year after the school closures (Iterbeke & De Witte, 2020).

▪ Significant policy attention and investments (EENEE report by De Witte & Smet, 2021)

▪ Some of the mechanisms vanished as school reopened 

▪ Teachers/ schools better prepared for remote teaching
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Resiliency one year after the pandemic
Immediately after the pandemic versus one year later

Mixed evidence depending on the countries and on the subjects 

→ Despite unclear future trend, the literature suggests long lasting impact

In math In language

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). EENEE report. 



3 years after COVID-19
The example of Flanders
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Setting in Flanders

Timeline

School closure March 16 2020 Schools in Belgium unexpectedly closed – Schools were 

NOT ready

March 16 – April 3 Distance teaching to practice previously taught 

material

April 4 – April 19 Easter holidays

April 20 – May 18 Distance ‘pre-teaching‘ to preview new material

Partial re-opening May 18 2020 Part-time reopening for grade 1, 2 and 6 in primary 

education (i.e. max 2 full days / week; max 14 students / 

class)

Full re-opening June 8 2020 Full time re-opening of primary school (although not all 

schools immediately re-opened)

Extra holidays 2021-2022 Two extra weeks of holidays before Eastern and 

Christmas holiday

Disruptions 2021-2022 Due to face masks, quarantines, …

Gambi, L. and De Witte, K. (2023). The uphill battle: The amplifying effects of negative trends in test scores, COVID-19 school closures

and teacher shortages. Department of Economics Discussion Paper Series DPS 23.01, pp. 62.



Results - Graphical exploration of the trend
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Overall decline in test scores at end 

of primary education 

▪ As downward trend in every 

subject before 2020 (blue line)

The COVID-19 crisis accelerated the 

decline for Dutch language, math, 

foreign language and sciences

Gambi, L. and De Witte, K. (2023). The uphill battle: The amplifying effects of negative trends in test scores, COVID-19 school closures

and teacher shortages. Department of Economics Discussion Paper Series DPS 23.01, pp. 62.
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‘Net effects’ after control for time varying and 

time constant variables 

Stronger decline in learning attainments in 

2022:

•Dutch: -0,29 SD in 2022 relative to 2019

• Learning deficit of 15 weeks 

•French: learning deficit of 9 weeks 

relative to 2019

• Math: after little change in 2021, strong 

decline in 2022 to -5 weeks relative to 

2019

• Sciences: 4 weeks learning deficit 

relative to 2019

Combined effect of COVID-19, declining 

trend, teacher shortages, shrinking top 

performers

Confidence interval

Learning outcomes relative to 2019

Gambi, L. and De Witte, K. (2023). The uphill battle: The amplifying effects of negative trends in test scores, COVID-19 school closures

and teacher shortages. Department of Economics Discussion Paper Series DPS 23.01, pp. 62.



Other challenges
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Challenges

Education 
systems

Pre-
existing 
trend

Covid-19 
school 

closures

↑ low-
performing 
students

Teacher 
shortages

School closures exacerbated pre-existing
weaknesses in education systems (François 
& De Witte, 2022; Gambi & De Witte, 2021; 
Moscoviz & Evans, 2022; Patrinos et al., 
2022).

Gambi, L. and De Witte, K. (2023). The uphill battle: The amplifying effects of negative trends in test scores, COVID-19 school closures

and teacher shortages. Department of Economics Discussion Paper Series DPS 23.01, pp. 62.



Mechanisms
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The longer
the school 
closures

Teacher 
shortages
(for resiliency)



• The longer the school closure, the larger the learning deficit

• Lost instruction time; lost automatisms; less effective instruction methods

→ Correlation of -0.615

→ One week longer school closures, higher learning deficit of 0.007 SD (insignificantly due to power)
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Mechanisms – Length of school closure



The longer
the school 
closures
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Pandemic 
reinforces existing 

trends in 
education systems

ICT 
availability 
and use in 
education 

before 
COVID-19

The 
younger the 

students

Teacher 
shortages
(for resiliency)



The younger the students, the larger the learning deficits 

→ Correlation of 0.32 

→ One year older student, -0.005 SD learning deficit (due to low power, insignificantly)

▪ Difficulty of young pupils to self-regulate their work during the school closures

▪ Lost automatisms and forgetting learning content (cf. summer loss: -0.18 SD)

▪ But also longer school closure length for older pupils
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Mechanisms - Age



The longer
the school 
closures
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Pandemic 
reinforces existing 

trends in 
education systems

ICT 
availability 
and use in 
education 

before 
COVID-19

The 
younger the 

students

• Less self-regulation

• Easier to lose automatisms (e.g. in 
writing, reading and calculus)
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Mechanisms - ICT

versus



The more a country was used to rely on ICT for educational purposes, the more resilient test scores

Examples:

▪ Denmark: ICT use at school index = 0.6, Digital Economy and Society Index (DESI) rank 4/28

→ No learning deficit in 2020-2021

▪ Belgium: ICT use at school index = -0.18, DESI rank 9/28 

→ -0.18 SD average learning deficit in 2020-2021
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Mechanisms - ICT

Advanced digitalisation is only a necessary condition for avoiding 
large learning deficits; a sufficient condition to reduce learning 
deficits is the intensive use of ICT in education prior to the pandemic



• Decreasing trend in, e.g., PISA scores among EU Member States prior to the pandemic 
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Mechanisms - Reinforces existing trends

If not accounted for → the negative trend will be absorbed into the pandemic effect, leading 

to biased estimates (definitely for the more recent publications)
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Pandemic 
reinforces existing 

trends in 
education systems

ICT 
availability 
and use in 
education 

before 
COVID-19

The 
younger the 

students

• Less self-regulation

• Easier to lose automatisms (e.g. in 
writing, reading and calculus)

The longer
the school 
closures



Heterogeneity

24

“The literature review identifies multiple subgroups where the learning 
deficits are more outspoken”



Strong evidence

• SES: twice larger learning deficits for low-SES students than for high-SES

• Increasing gap between top and bottom-level students

Mixed evidence

• Gender gap

• Migrants

• No additional learning deficits for migrants' children from quantitative evidence

• Increasing difficulties to understand the home language 

→ Due to remote teaching: Increasing language barriers, and less home language interactions for 
migrant students 

• Special education need students

• Loss of access to specialized tools following the school closure

• Increasing mental pressure and stress for parents → affecting students’ mental health
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Heterogeneity

For example, in Flanders: controlled for all observed and unobserved characteristics, the learning deficit 

in 2022 relative to 2019 is more outspoken in schools with more students with lowly educated mother, 

more financial support, and who do not speak Dutch at home



Strong evidence

• SES: twice larger learning deficits for low-SES students than for high-SES

• Increasing gap between top and bottom-level students

Mixed evidence

• Gender gap

• Migrants

• No additional learning deficits for migrants' children from quantitative evidence

• Increasing difficulties to understand the home language 

→ Due to remote teaching: Increasing language barriers, and less home language interactions for 
migrant students 

• Special education need students

• Loss of access to specialized tools following the school closure

• Increasing mental pressure and stress for parents → affecting students’ mental health
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Heterogeneity

Source: De Witte and François (2023). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 

For example, in Flanders: immediately after the pandemic, inequality in test math and Dutch test scores 

increased by 7.6%. 

→ This increased gap in inequality remained constant since the 2020 school closures

Reason: Low-SES students stayed in poor home environment 

consequently to school closure: e.g., quiet place to study; ICT 

availability; lower parental involvement



• Gender gap

▪ Increasing gender gap for women in mathematics and in mental wellbeing from quantitative 

evidence

▪ Increasing gender gap for men noticed in another study

▪ Relation with SES: Low-SES girls experienced much lower levels of mental health compared to high 

SES
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Heterogeneity

Mixed evidence

Source: De Witte and François (2023). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 



• Migrants

• No additional learning deficits for migrants' children from quantitative evidence

• Increasing difficulties to understand the home language 

→ Due to remote teaching: Increasing language barriers, and less home language interactions 

for migrant students 

• Special education need students

• Loss of access to specialized tools following the school closure

• Increasing mental pressure and stress for parents → affecting students’ mental health

• Reinforcement of pre-COVID-19 trends: Loss of social interactions with peers → negative impact on 

mental health and difficulties to get effective learning support

28

Heterogeneity

Mixed evidence
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Heterogeneity by personality traits

Quick Big Five

• Extraverted » Social, energetic, positive emotions

• agreeableness » Considerate, sympathetic, helpful, generally prosocial

• Conscientiousness » Goal-oriented, persistent, dutiful, organised

• Neurotic » Anxiety, uneasiness, and feelings of vulnerability

• Openness » Open-minded, creative, intellectually curious

January 16 March – 8 June

Last week 

June

Lockdown & school 

closures
Data collection

Experiences lock down 

and expectations school

Data collection

Personality traits

Iterbeke, K., & De Witte, K. (2022). Helpful or harmful? The role of personality traits in student experiences of the COVID-19 

crisis and school closure. Personality and Social Psychology Bulletin, 48(11), 1614-1632.
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Heterogeneity by personality traits

Extraverted students (Social, energetic, positive emotions)

+ 14,4% tensions at home, + 7,3% learning new skills, 

+ 6,5% missing school live, expect a decrease in test scores

Intraverted students

- 6,6% ready to help others;  decrease in stress (- 10,9%)

Conscientiousness (Goal-oriented, persistent, dutiful, organized)

- 7,5% tensions at home; + 12,7% good experiences with distance learning

- 8,2% stress due to school closures

Expect an increase in school results

Neurotic (Anxiety, uneasiness, and feelings of vulnerability)

- 6,3% experience with distance learning

+ 15,5% stress due to school closures

Iterbeke, K., & De Witte, K. (2022). Helpful or harmful? The role of personality traits in student experiences of the COVID-19 

crisis and school closure. Personality and Social Psychology Bulletin, 48(11), 1614-1632.
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Impact on mental health

Source: OECD/European Commission (2022). Health at a glance: Europe 2022. State of health in the EU cycle. OECD 

Publishing, Paris. 
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Impact on mental health

Source: Mazrekaj, D. De Witte, K. (2023). The Impact of School Closures on Learning and Mental Health of Children: 

Lessons from the COVID-19 Pandemic. Perspectives in Psychological Science. In Press.

Increasing loneliness feelings, anxiety, depression, and 
suicidal behavior → influencing learning outcomes

BUT resiliency factors depending on personality traits: 

School closures are experienced in a more positive way for 
“conscientious” and “open” individuals

More negative impact on pupils reported from low-SES 
parents than high-SES ones
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Recommendations

Short run

1. Compensatory policies

Cost-effectiveness of summer 
school programs, tutoring and 
additional tutoring to stop the 
learning deficits

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 
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Summer schools

In schools / postcode areas with and without 

summer schools:

Positive influence of summer schools:

▪ Math: 2022 not longer lower than 2019

▪ Dutch: less pronounced decline in 2022.
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Recommendations

Short run

1. Compensatory policies

Cost-effectiveness of summer school programs, tutoring and 
additional tutoring to stop the learning deficits

Short run

2. Targeted compensatory policies

→ Focus on individuals of low-SES, young or experienced lengthy 
school closure

→ Role of personality traits ~ distance learning

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 
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Conclusion and recommendations

Short and 
long run

3. Evidence-based education

• Standardized tests to detect the needs

• Monitor the resiliency

• Evaluate cost-effectiveness of interventions

Long run

4. Adapt the curriculum

• Focusing on crucial skills

• Contrast with previous tendency of broadening the curriculum 

Long run

5. Investment ~ EU ‘Recovery and Resilience Facility’

• Better integrate ICT (hardware and software) in education 

• Update school infrastructure

• Teachers and teacher professional development

Source: De Witte and François (2022). Learning deficits due to the COVID-19 analysis – A literature review (2020-2022). 

EENEE report. 
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Tested modules
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Country specific study texts

Student questionnaire

Teacher questionnaire
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Gender stereotypes



Testing, validation and evaluation 

of pedagogical materials

We test and validate the developed materials (“Tools for Schools”). 

➢Findings will allow All Inc! to adapt as needed, and the consortium will disseminate the 

final set of evidence-based ‘tools for schools’ in a later phase.
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pretest course posttest



49

Conclusion

Course materials were well received by the students and teachers!

The course materials stimulated the kitchen table discussions with parents. 

Differences between countries, but overall students realize that coming out is 
complex. 

The course also made students realize how little they know about the topic LGBT+; 
but it increased their knowledge about sexual diversity. 
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KEEP up the good work!
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