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Wie alles anfing: PISA 2000 - Lesen
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Risikoschülerinnen und –schüler im Lesen 
(PISA 2000)
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Kompetenzstufe I oder darunter
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Risikoschülerinnen und –schüler in 
Mathematik (PISA 2000)
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Folgen von PISA 2000
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§ Ausbau von Ganztagesangeboten

§ Maßnahmen zur Reduktion der hohen Zahl verzögerter 
Schulkarrieren

§ Sprachförderungsprogramme/Sprachklassen

§ Einführung von Bildungsstandards

§ Anpassung der Curricula an die Standards

§ Aufbau eines Systems der Qualitätssicherung: 
Ländervergleiche, VERA, Schulinspektion, Bildungsberichte

§ Erweiterung des SINUS-Programms



Entwicklung der mittleren Fachleistungen 
in Deutschland (PISA 2000 - 2012)

Prof. Dr. Olaf Köller, Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathematik

460

470

480

490

500

510

520

530

2000 2003 2006 2009 2012

Lesen Mathematik Naturwissenschaften

6



Prof. Dr. Olaf Köller, Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathematik

Kompetenzen nach Migrationsstatus
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Lesekompetenzen der 15jährigen in 
Deutschland nach Erhebungszeitpunkt (PISA)
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Mathematische Kompetenzen der 15jährigen 
in Deutschland nach Erhebungszeitpunkt (PISA)
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Naturwiss. Kompetenzen der 15jährigen 
in Deutschland nach Erhebungszeitpunkt (PISA)
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Die Pandemie und ihre Folgen



Anzahl der Schultage, an denen Schulen 
in der Pandemie komplett geschlossen 
waren
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https://doi.org/10.1038/s41562-022-01506-4Article

A systematic review and meta-analysis of  
the evidence on learning during the 
COVID-19 pandemic

Bastian A. Betthäuser    1,2,3  , Anders M. Bach-Mortensen    2 & Per Engzell    3,4,5

To what extent has the learning progress of school-aged children slowed 
down during the COVID-19 pandemic? A growing number of studies address 
this question, but findings vary depending on context. Here we conduct a 
pre-registered systematic review, quality appraisal and meta-analysis of 
42 studies across 15 countries to assess the magnitude of learning deficits 
during the pandemic. We find a substantial overall learning deficit (Cohen’s 
d = −0.14, 95% confidence interval −0.17 to −0.10), which arose early in the 
pandemic and persists over time. Learning deficits are particularly large 
among children from low socio-economic backgrounds. They are also 
larger in maths than in reading and in middle-income countries relative to 
high-income countries. There is a lack of evidence on learning progress 
during the pandemic in low-income countries. Future research should 
address this evidence gap and avoid the common risks of bias that  
we identify.

The coronavirus disease 2019 (COVID-19) pandemic has led to one of the 
largest disruptions to learning in history. To a large extent, this is due to 
school closures, which are estimated to have affected 95% of the world’s 
student population1. But even when face-to-face teaching resumed, 
instruction has often been compromised by hybrid teaching, and by 
children or teachers having to quarantine and miss classes. The effect 
of limited face-to-face instruction is compounded by the pandemic’s 
consequences for children’s out-of-school learning environment, as 
well as their mental and physical health. Lockdowns have restricted 
children’s movement and their ability to play, meet other children and 
engage in extra-curricular activities. Children’s wellbeing and family 
relationships have also suffered due to economic uncertainties and 
conflicting demands of work, care and learning. These negative con-
sequences can be expected to be most pronounced for children from 
low socio-economic family backgrounds, exacerbating pre-existing 
educational inequalities.

It is critical to understand the extent to which learning progress 
has changed since the onset of the COVID-19 pandemic. We use the 
term ‘learning deficit’ to encompass both a delay in expected learning 

progress, as well as a loss of skills and knowledge already gained. The 
COVID-19 learning deficit is likely to affect children’s life chances 
through their education and labour market prospects. At the societal 
level, it can have important implications for growth, prosperity and 
social cohesion. As policy-makers across the world are seeking to limit 
further learning deficits and to devise policies to recover learning 
deficits that have already been incurred, assessing the current state of 
learning is crucial. A careful assessment of the COVID-19 learning deficit 
is also necessary to weigh the true costs and benefits of school closures.

A number of narrative reviews have sought to summarize the 
emerging research on COVID-19 and learning, mostly focusing on 
learning progress relatively early in the pandemic2–6. Moreover, two 
reviews harmonized and synthesized existing estimates of learning 
deficits during the pandemic7,8. In line with the narrative reviews, these 
two reviews find a substantial reduction in learning progress during the 
pandemic. However, this finding is based on a relatively small number 
of studies (18 and 10 studies, respectively). The limited evidence that 
was available at the time these reviews were conducted also precluded 
them from meta-analysing variation in the magnitude of learning 
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Befunde bei Betthäuser et al. 

15Prof. Dr. Olaf Köller, Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathematik

Nature Human Behaviour

Article https://doi.org/10.1038/s41562-022-01506-4

Socio-economic inequality in education increased
Existing research on the development of learning gaps during sum-
mer vacations17,18, disruptions to schooling during the Ebola outbreak 
in Sierra Leone and Guinea19, and the 2005 earthquake in Pakistan20 
shows that the suspension of face-to-face teaching can increase edu-
cational inequality between children from different socio-economic 
backgrounds. Learning deficits during the COVID-19 pandemic are 
likely to have been particularly pronounced for children from low 
socio-economic backgrounds. These children have been more affected 
by school closures than children from more advantaged backgrounds21. 
Moreover, they are likely to be disadvantaged with respect to their 
access and ability to use digital learning technology, the quality of 
their home learning environment, the learning support they receive 
from teachers and parents, and their ability to study autonomously22–24.

Most studies we identify examine changes in socio-economic ine-
quality during the pandemic, attesting to the importance of the issue. 
As studies use different measures of socio-economic background (for 
example, parental income, parental education, free school meal eligibility 
or neighbourhood disadvantage), pooling the estimates is not possible. 
Instead, we code all estimates according to whether they indicate a reduc-
tion, no change or an increase in learning inequality during the pandemic. 
Figure 5 displays this information. Estimates that indicate an increase in 
inequality are shown on the right, those that indicate a decrease on the 
left and those that suggest no change in the middle. Squares represent 
estimates of changes in inequality during the pandemic in reading perfor-
mance, and circles represent estimates of changes in inequality in maths 
performance. The shading represents when in the pandemic educational 
inequality was measured, differentiating between the first, second and 
third year of the pandemic. Estimates are also arranged horizontally by 
grade level. A large majority of estimates indicate an increase in edu-
cational inequality between children from different socio-economic 
backgrounds. This holds for both maths and reading, across primary and 
secondary education, at each stage of the pandemic, and independently 
of how socio-economic background is measured.

Learning deficits are larger in maths than in reading
Available research on summer learning deficits17,25, student absentee-
ism26,27 and extreme weather events28 suggests that learning progress 
in mathematics is more dependent on formal instruction than in read-
ing. This might be due to parents being better equipped to help their 
children with reading, and children advancing their reading skills  

(but not their maths skills) when reading for enjoyment outside of 
school. Figure 6a shows that, similarly to earlier disruptions to learning, 
the estimated learning deficits during the COVID-19 pandemic are larger 
for maths than for reading (mean difference δ = −0.07, t(41) = −4.02, 
two-tailed P = 0.000, 95% CI −0.11 to −0.04). This difference is statisti-
cally significant and robust to dropping estimates from individual 
countries (Supplementary Fig. 9).

No evidence of variation across grade levels
One may expect learning deficits to be smaller for older than for 
younger children, as older children may be more autonomous in their 
learning and better able to cope with a sudden change in their learning 
environment. However, older students were subject to longer school 
closures in some countries, such as Denmark29, based partly on the 
assumption that they would be better able to learn from home. This 
may have offset any advantage that older children would otherwise 
have had in learning remotely.

Figure 6b shows the distribution of estimates of learning deficits 
for students at the primary and secondary level, respectively. Our 
analysis yields no evidence of variation in learning deficits across grade 
levels (mean difference δ = −0.01, t(41) = −0.59, two-tailed P = 0.556, 95% 
CI −0.06 to 0.03). Due to the limited number of available estimates of 
learning deficits, we cannot be certain about whether learning deficits 
differ between primary and secondary students or not.

Learning deficits are larger in poorer countries
Low- and middle-income countries were already struggling with a learn-
ing crisis before the pandemic. Despite large expansions of the propor-
tion of children in school, children in low- and middle-income countries 
still perform poorly by international standards, and inequality in learn-
ing remains high30–32. The pandemic is likely to deepen this learning 
crisis and to undo past progress. Schools in low- and middle-income 
countries have not only been closed for longer, but have also had fewer 
resources to facilitate remote learning33,34. Moreover, the economic 
resources, availability of digital learning equipment and ability of chil-
dren, parents, teachers and governments to support learning from 
home are likely to be lower in low- and middle-income countries35.

As discussed above, most evidence on COVID-19 learning defi-
cits comes from high-income countries. We found no studies on 
low-income countries that met our inclusion criteria, and evidence 
from middle-income countries is limited to Brazil, Colombia, Mexico 
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Fig. 6 | Variation in estimates of COVID-19 learning deficits (n = 291) across 
different characteristics. Each plot shows the distribution of COVID-19 
learning deficit estimates for the respective subgroup, with the box marking the 
interquartile range and the white circle denoting the median. Whiskers mark 
upper and lower adjacent values: the furthest observation within 1.5 interquartile 
range of either side of the box. a, Learning subject (reading versus maths). 

Median: reading −0.09, maths −0.18. Interquartile range: reading −0.15 to −0.02, 
maths −0.23 to −0.09. b, Level of education (primary versus secondary). Median: 
primary −0.12, secondary −0.12. Interquartile range: primary −0.19 to −0.05, 
secondary −0.21 to −0.06. c, Country income level (high versus middle). Median: 
high −0.12, middle −0.37. Interquartile range: high −0.20 to −0.05, middle −0.65 
to −0.30.

• d = .14
• größere negative Effekte 

in Mathematik
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Und jetzt?

Prof. Dr. Olaf Köller, Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathematik



17

Beispielaufgabe Mathematik
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8 
 

Aufgabeneinheit CMA 156 – Punkte  

 

Inhaltsbereich: Unsicherheiten und Daten 
 
Prozess: Argumentieren 
 
Kontext: Öffentliches Umfeld 
 
Aufgabenformat: 
Offene Antwort – manuell ausgewertet 
 
Antwort: s. folgend 
 
Kompetenzlevel: 6 (bei Code 2-Antwort),  
5 (bei Code 1-Antwort) 
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Mittelwerte, Streuung und 
Perzentilgrenzen der Gesamtskala 
Mathematikkompetenz der OECD-
Staaten 

PISA 2022 - Mathematik
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PISA-Lesekompetenzen im Trend
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PISA-Mathematische Kompetenzen im 
Trend
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PISA-Naturwiss. Kompetenzen im Trend
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PISA-Gymnasium im Trend
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PISA-Risiko- und Spitzengruppe im Trend
Mathematik
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Wahrnehmung des Mathematikunterrichts
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• Wahrgenommene Disziplin hat sich im Vergleich zu PISA 
2012 nicht signifikant verändert und liegt leicht unter dem 
OECD-Durchschnitt.

• Schüler:innen in Deutschland fühlen sich deutlich weniger 
durch ihre Lehrkraft unterstützt als 2012 und als jene im 
OECD-Durchschnitt

• Jugendliche nehmen signifikant seltener einen 
Lebensweltbezug des Unterrichts wahr, als es von den 
Lehrkräften intendiert ist.

• Die Häufigkeit innermathematischer und einfacher Aufgaben 
hat zwischen 2012 und 2022 zugenommen

• 38.4% nehmen ihren Unterricht als wenig unterstützend und 
aktivierend war, am Gymnasium sind es über 40%
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Mathematikbezogene Motivation und
Emotion nach Jahr
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Zuwanderung in Deutschland: 15jährige 
nach Zuwanderungsgeschichte und Jahr
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Zuwanderung in Deutschland: 
Mathematikleistungen nach Jahr*

Prof. Dr. Olaf Köller, Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathematik

2012 2022

Ohne Zuwanderungsgeschichte 535 508

Ein Elternteil -28 -27

2. Generation -47 -41

1. Generation -53 -90

Nicht zuzuordnen -60 -70

*Einfache Regressionsmodelle (unstandardisierte Gewichte
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PISA-Risikogruppe und Migrationsstatus
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Zusammenfassung
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§ Wir stehen so dar wie im Jahre 2001, als der PISA-Schock durch 
das Land ging

§ Die Programme nach PISA 2000 und ihre Errungenschaften sind 
verpufft

§ Die Mahnungen von 2011 haben sich bewahrheitet, das 
Gegensteuern ist ausgeblieben

§ Wir haben große Rückgänge in allen Leistungsgruppen, d.h. es 
gelingt weder in der Risikogruppe noch in der Spitzengruppe, 
Begabungsreserven auszuschöpfen

§ Die wahrgenommene Unterrichtsqualität zeichnet ein kritisches 
Bild des Mathematikunterrichts

§ Hoffen auf QuaMath 

§ Große Anstrengungen im Bereich der Sprachförderung sind nötig

§ Wird das Startchancenprogramm helfen? 
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Vielen Dank für Ihre Aufmerksamkeit!

Kontakt: koeller@ipn.uni-kiel.de




