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International studies about the impact of the COVID-19 pandemic on the quality of 
general education have yielded contradictory results: educational outcomes have 
fallen markedly in some countries while remaining more or less constant in oth-
ers. At the same time, over half of published studies attest to the growth of ed-
ucational inequality during the pandemic. The present research assesses the im-
pact of the pandemic using the data of a regional monitoring survey of all school-
children in grades 4, 6, and 8 in the Krasnoyarsk Region in 2019 and 2021. Tests 
of reading literacy in grades 4 and 6 as well as of science literacy in grade 8 have 
shown satisfactory psychometric quality. Multilevel regression analysis was used 
to show that the level of functional literacy of the “pandemic” cohort of school-
children, controlled for contextual characteristics, was significantly lower for stu-
dents in all grades except grade 4. The biggest loss was found in scientific liter-
acy. No correlation was found between the pandemic effect size and the socio-
economic composition of the class (the gap between children with different SES 
remains at the same level as it was before the pandemic). The teachers’ opportu-
nity to conduct online classes did not serve to improve the educational outcomes 
of schoolchildren during the pandemic.
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The COVID-19 pandemic has taken a heavy toll on the economy, as 
well as health care and education systems. The scientific, as well as 
social and political literature, has been widely discussing the poten-
tial short- and long-term effects of the pandemic on schools, school-
children, their families, and there is active research ongoing in this 
area.1 Some authors have already conducted systematic reviews of 
the results of these studies [Hammerstein et al., 2021]. The current 
changes and school closures have been shown to increase educa-
tional inequality.2 A wide range of compensatory practices are being 
discussed.3 The forced transition to distance learning4 in 2020 raised 
many questions about the education system, with no answers so 
far. Education policy makers voiced opposing views about whether 
schools would be able to move to distance education, or whether 
it might be better to close them altogether.5 Most countries tran-
sitioned to distance learning for varying periods, after which chil-
dren returned to learning in person.6

The most vulnerable groups of students: disadvantaged chil-
dren, underachievers, learners with special educational needs, and 
so forth caused the most concern. There were no easy solutions, 
and some even proposed to let the most vulnerable groups of chil-
dren attend schools so that they had somewhere to go.7 Some 
countries did not close schools at the beginning of the pandem-
ic. However, at the peak of the first wave in mid-April, UNESCO re-

 1 https://www.rand.org/multimedia/audio/2020/03/31/the-impact-of-covid-19-
on-the-us-education-system.html 

 2 Storey N., Zhang, Q. (2021) A Meta-Analysis of COVID Learning Loss. Preprint.
 3 https://www.rand.org/blog/2020/04/is-it-time-to-rethink-the-separation-be-

tween-the-high.html
  4 In this paper, by distance learning we mean online learning, as it is most rel-

evant at the moment; we do not consider other distance learning practices 
here.

  5 https://www.k12.wa.us/about-ospi/press-releases/novel-coronavirus-covid-19- 
guidance-resources

  6 https://www.rand.org/blog/2020/04/coronavirus-will-require-changes-in-
schools-when-they.html

  7 https://www.theguardian.com/education/2020/apr/14/the-schools-open-
during-lockdown-for-some-kids-its-the-only-safe-place
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ported that 192 countries had stopped providing in-person instruc-
tion in all their schools and universities, which affected 90% of the 
world’s students, or almost 1.6 billion children and young people. 
In most of these cases, the educational process continued in a dis-
tance mode [Косарецкий и др., 2020]. Force majeure interruption 
of in-person schooling of this scale was an extraordinary situation 
in education, immediately becoming the focus of research from 
different perspectives [DeMatthews et al., 2020; Gao, Zhang, 2020; 
Ghosh et al., 2020].

The pandemic has given researchers a rare chance to study 
the impact of crises on the education system. The impact of force 
majeure events, disasters, and terrorist attacks on education qual-
ity and student well-being had been studied before. In particular, 
there had been some research on school closures due to snow-
storms  [Goodman, 2014; Marcotte, Hemelt,  2008], floods  [Tham-
tanajit,  2020],  earthquakes  [Sapkota, Neupane, 2021],  and even 
terrorist attacks  [Gershenson, Tekin, 2018]. However, all of  these 
studies examine local events that have not even affected the edu-
cation system of a country’s region, let alone a country or a group 
of countries. The COVID-19 pandemic has created entirely new re-
search opportunities, mostly in countries that have established sys-
tems to monitor student academic achievement at different stag-
es of general education. 

This paper aims to estimate the loss in education quality due to 
the pandemic for Russian primary and secondary school students. 
We seek to answer the following research questions:

	 •	 How  have  the  educational  outcomes  of  the  4th,  6th,  and 
8th graders in 2021 changed compared to 2019 when controlling 
for contextual characteristics?

	 •	 How are these changes related to the socioeconomic composi-
tion of the class?

	 •	 Are the learning outcomes different for 4th, 6th, and 8th grad-
ers in 2021 who were taught by teachers with different levels of 
technological readiness to teach online?

The current situation with the pandemic and school closures is 
a good example of a natural experiment. Most schoolchildren found 
themselves in an educational environment that was completely 
new to them. No one could have anticipated the pandemic well in 
advance and prepared for it. Consequently, the distribution of stu-
dents into experimental and control groups — those who were ex-
posed to the pandemic in 2021 and their predecessors — was exog-
enous, that is, without any will of the students involved [Murnane, 
Willett, 2010]. It is natural to assume that 4th, 6th, and 8th graders 
in 2019 differ from their peers in 2021 primarily because of pandem-
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ic-related circumstances. The observed difference  in educational 
outcomes can therefore be regarded as an impact of the pandem-
ic rather than other factors, which could also have played a role, 
but their significance is incomparable to the effect of the pandemic.

All researchers of crises in the education system share the same 
opinion: students of schools closed under force majeure circum-
stances lose in learning. Obviously, the loss may not only be due 
to school closures per se but also due to general stress and disrup-
tion of routines [Goodman, 2014]. At the beginning of the pandemic, 
some researchers expected schoolchildren to lose 30–50% of their 
previous year’s  learning by the fall  [Kuhfeld, Tarasawa, 2020]. Ac-
cording to estimates based on PISA 2018 data, losses in reading lit-
eracy might range from 9 to 16 points depending on the availability 
and quality of distance education, and the proportion of functional-
ly illiterate students would increase by 8% if schools stayed closed 
for  four months  [Kelmendi, Gresham,  Iqbal,  2020].  The propor-
tion of “learning poor”  — children at age of ten who still could not 
read — was expected to rise to 63% [Azevedo et al., 2020]. Econom-
ic  losses  for  the generation of students affected by  the pandem-
ic were tentatively estimated at 3% of their lifetime earnings [Ha-
nushek, Woessmann, 2020], and losses in low- and middle-income 
countries would be higher than in high-income countries [Psacha-
ropoulos et al., 2021].

The authors emphasized that any predictions should consider 
several factors that were key to determining how much the pan-
demic would  set back  students’  learning:  the duration of  school 
closures, the quality of distance education, the level of family pre-
paredness and resources, and the availability of high-speed Inter-
net for teachers and families [Косарецкий и др., 2020]. One more 
factor to keep in mind is the subjective well-being of students and 
their families, which was predicted to decline [Ghosh et al., 2020] 
and has actually declined, causing problems in behavior and inter-
action within families [Patrick et al., 2020].

The COVID-19 pandemic has  significantly exacerbated educa-
tional inequalities. Any disasters and social upheavals have a great-
er impact on the most vulnerable and poorest segments of the 
population  [Fothergill,  Peek, 2004].  Studies of education systems 
show that children from families with low socioeconomic status [Si-
rin, 2005] and children with special educational needs [Cooc, 2019] 
experience the greatest loss in critical situations. Moreover, chil-
dren from affluent families get an opportunity to progress better 
due to receiving extra time for tutoring, having access to paid on-
line courses, and their generally better digital readiness [Stern, Ad-
ams, Elsasser, 2009]. Thus, the real effect of the pandemic is not a 
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general decline in performance, but rather increased stratification 
and larger opportunity gaps between different groups of students.

There are several ways to estimate the actual loss in the quali-
ty of general education due to the pandemic: testing the same chil-
dren with equated  tests  just before school  closures and  immedi-
ately after they return to school; comparing the learning levels of 
children from past cohorts not affected by the pandemic and those 
of children in the same schooling stage who had to study during 
the pandemic; comparing the rate of learning progress in previous 
years with that observed now; finally, comparing the dynamics of 
educational outcomes of children who experienced distance learn-
ing and of those who did not. The academic community has already 
made some estimates of the actual loss in the quality of education 
due to the pandemic. These estimates are available for multiple 
countries, including:

	 •	 Belgium [Maldonado, De Witte, 2021];
	 •	Netherlands [Engzell, Frey, Verhagen, 2021];
	 •	 Switzerland [Tomasik, Helbling, Moser, 2021];
	 •	 Great Britain;8
	 •	USA;9
	 •	 France;10 
	 •	 several other education systems.11

The  general  conclusion  is  that  insignificant  loss  (about 
1–2 months of learning) occurred even in systems where distance 
learning was well organized and schools were closed for a very 
short period. At the same time, the studies conducted in the USA 
and France, for example, have shown that on average there has 
been almost no learning loss due to the pandemic. Yet even with a 
minimal overall loss, the detrimental effect of the pandemic on chil-
dren from families with low socioeconomic status is about 1.5 times 
greater than for children from wealthy families, meaning that the 
pandemic increases inequality. In contrast to the aforementioned 
countries, which are among the most successful both economical-
ly and in terms of education, India, for instance, has faced a sub-
stantially greater loss.12

  8 https://assets.publishing.service.gov.uk/government/uploads/system/up-
loads/attachment_data/file/962330/Learning_Loss_Report_1A_-_FINAL.pdf 

  9 https://www.nwea.org/content/uploads/2020/11/Collaborative-brief-Learn-
ing-during-COVID-19.NOV2020.pdf 

  10 https://www.education.gouv.fr/evaluations-de-debut-de-sixieme-2020-pre-
miers-resultats-307125 

 11 https://educationendowmentfoundation.org.uk/eef-support-for-schools/
covid-19-resources/best-evidence-on-impact-of-school-closures-on-the-at-
tainment-gap/ 

 12 https://www.orfonline.org/research/regression-in-learning/?amp 



T.Yu. Chaban, R.S. Rameeva, I.S. Denisov, Yu.D. Kersha, R.S. Zvyagintsev 
Russian Schools during the COVID-19 Pandemic: Impact of the First Two Waves

Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 1. Р. 160–188Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 1. Р. 160–188

The Russian education system has not yet undertaken research 
to assess the learning loss experienced by schoolchildren. In this 
paper, using data from the regional monitoring surveys of reading 
and science literacy conducted in the Krasnoyarsk Region among 
all 4th, 6th, and 8th graders, we investigate what educational loss 
Russian schools have faced as a result of the first and second waves 
of the COVID-19 pandemic.

The current state of Russia’s education system is such that in case 
of a pandemic every fourth pupil and every fifth school may have 
to interrupt the educational process, as the Internet speed will 
not be enough for proper distance learning in about 40% of Rus-
sian schools.  Furthermore, every fifth  teacher  in Russia does not 
have the skills necessary to organize distance learning [Заир-Бек, 
Мерцалова,  Анчиков,  2020].  Even  during  the  second wave  of 
COVID-19,  in  12  constituent  territories of  the Russian Federation, 
the degree of school preparedness for distance learning was such 
that  the experts of  the  Institute of Education of  the National Re-
search University Higher School of Economics classified these ter-
ritories as a risk zone based on a combination of school prepared-
ness for distance education and the level of viral threat.13

Families with high and low socioeconomic status differ from one 
another not only in overall technology readiness but also in wheth-
er parents and children have the skills needed to organize distance 
learning. Poor families are more likely than affluent families to re-
port that they lack computer literacy and skills for organizing learn-
ing at home (31% against 10%); that their children are not ready for 
studying online (60% against 45%); that when studying in a distance 
mode their children have an insufficient study load and receive low-
er quality education (76% against 56%).14 For more details on both 
learning conditions and education policy during the pandemic at 
the national  level, see [Мерцалова и др., 2021].  In this study, we 
focus on the regional specifics.

In  the  schools of  the Krasnoyarsk Region,  in-person  learning 
was interrupted on March 17, 2020. On that day, following the gov-
ernor’s decree, all  schools  in  the  region went on an early  spring 
break, after which distance learning began, continuing until the end 
of the school year. The new school year started with face-to-face 
learning, but on October 28, 2020, given the complicated epidemi-
ological situation, the Ministry of Education of the Krasnoyarsk Re-
gion recommended schools in Krasnoyarsk and ten other towns — 
Achinsk,  Kansk,  Yeniseysk,  Divnogorsk,  Lesosibirsk,  Minusinsk, 

 13 https://www.hse.ru/news/expertise/416606518.html 
  14 http://pltf.ru/2020/04/24/vypusk-8-detskoe-onlajn-obrazovanie/?fbclid=IwAR-

30lhle9bnwKHkgtW-L5M9KqOcW13cbmm2dbM5cqMlomngiM7MS05C4r7Y 
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Sosnovoborsk,  Sharypovo, Zheleznogorsk,  and Zelenogorsk —  to 
transfer students of grades 5–11 to distance learning right after the 
fall break. Primary school students continued to study in person.

Municipalities were entitled to decide whether to transfer 
schools  to distance  learning based on  the COVID-19  rate  in  their 
administrative territories. A few weeks later, four more towns — 
Borodino, Bogotol, Nazarovo, and Norilsk — transferred their pri-
mary and secondary school students to distance education. On 
December 7, 2020, ninth- and eleventh-graders were back to their 
classes, as well  as fifth graders  in all  towns, except Krasnoyarsk. 
Only on  January  11, with  the start of  the second half of  the year, 
schools were able to return to the traditional mode of instruction.

Thus, for about two months schoolchildren in grades 6–8 in al-
most all urban schools of the Krasnoyarsk Region studied remote-
ly. Their peers in non-urban areas and five small towns of the re-
gion with a population of fewer than 25,000 people — Artemovsk, 
Dudinka, Zaozyorny, Uzhur, and Uyar — continued in-person learn-
ing. While the ratio of schools providing in-person and distance ed-
ucation in November–December 2020 was 70 to 30, the ratio of stu-
dents in grades 6–8 was almost the opposite: 65% of them studied 
from home and only 35% in physical classrooms.

In both the first and second waves of the pandemic, equipping 
participants in online learning remained a challenge. Only a hand-
ful of schools were able to provide laptops, netbooks, or tablets to 
schoolchildren who did not have computer hardware at home. In 
2020, not all teachers had access to computers from which to teach 
online classes. In the region stretching from the Sayan Mountains 
to the Arctic coast, settlements often had an Internet connection 
available only in the school building or had no Internet connection 
at all, and a mobile phone signal could be received only at a few 
locations on high ground. For this reason, in many rural schools, 
schoolchildren handed in their completed assignments to teach-
ers in paper form.

Due to the majority of 6th–8th graders moving to distance learn-
ing the regional diagnostic tests (RDTs) in these cohorts which had 
been scheduled for late fall 2020 were postponed until early 2021. 
The RDT in reading literacy in 6th grades was held on January 26, 
2021, just 15 days after 6th graders returned to school following a 
period of distance learning and vacation. The RDT in science litera-
cy for 8th graders took place on February 16. Only the RDT in read-
ing literacy in 4th grade was held as planned on March 17, just as 
before the pandemic.

By the beginning of the study, all sixth- and eighth-graders 
had spent more than half of the school year in a distance mode 
of learning (about 4.5 months in the spring and fall of 2020), and 
fourth-graders just over two months (in the spring of 2020). Further-
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more, there were almost no schools where a class, or even the en-
tire school, would not switch to extra periods of distance learning 
during quarantines, thereby increasing the interruption of in-per-
son education. 

The diagnostic testing in reading literacy is conducted in all schools 
of the Krasnoyarsk Region annually in grades 4 and 6. Since 2018, 
the 8th graders have been taking an RDT in science literacy. Each 
regional diagnostic test includes two test versions. We have used 
the results of the RDT administered in 2018, 2019, and 2021. Since 
each of the RDT has two purposes — to assess individual student 
achievement and the overall situation in the regional education sys-
tem — they are designed as a “dual-use” procedure. Municipal ob-
servers from other schools arrive during the test to monitor the pro-
cess. Completed assignments are assessed by municipal or school 
commissions. The type of assessment is chosen by the municipal 
education authority.

All RDTs are modeled on the international PISA study15. In mea-
suring mathematics and science literacy, the same groups of com-
petencies are assessed as in PISA. The reading literacy tests are 
based on the reading literacy assessment model developed by the 
Institute  for Strategy of Education Development of  the Russian 
Academy of Education under the direction of G. S. Kovaleva and 
also take into account the PISA experience. The tests contain both 
dichotomously and polytomously scored items.

Not only do the diagnostic tests vary from grade to grade, but 
also from cohort to cohort. The 2019 tests for the grades studied in 
this paper differ from tests for the same grades in 2021. To assess 
the impact of the pandemic and to compare the results of the 2019 
and 2021 RDT, we must ensure that the test results are comparable. 

In order to equate tests from multiple assessments  [Карданова, 
Нейман, 2003] , the method of common, or anchor, item equating 
is usually used. Different diagnostic instruments include several 
common items, so that test scores can be calculated on a common 
scale. The number of common items in the two tests should be suf-
ficient to consider the equating results reliable. Since the data avai-
lable to us originally had no common items, we applied the equa-
tion by pseudo-common items.16

To obtain pseudo-common items, we selected items similar in 
topic, format, and scoring principle in the test versions from differ-

  15 https://www.oecd.org/pisa 
  16 https://www.winsteps.com/winman/equating.htm
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ent years. Then all test results were arranged in such a way that 
pseudo-common items could be used to “anchor” the tests from 
different years and place them on a single scoring scale. As a re-
sult, all parameters of test items and test takers were on the same 
scale. The test results from different years could then be compared 
to each other, albeit with some limitations, within the framework of 
item response theory [Нейман, Хлебников, 2000].

Thus, equating by pseudo-common items allows us to directly 
compare the performance of 4th, 6th, and 8th graders in 2019 and 
2021 since  their scores are now comparable. To  increase  the reli-
ability of the procedure, we used all available test results — those 
from 2018, 2019, and 2021. For each cohort, the reference test ver-
sion was the first version in one year out of three. 

Among the models of the latent trait theory, the Rasch one-pa-
rameter  logistic model  [Wright,  Stone,  1979]  is most  commonly 
used  for equating. The study data were processed using special-
ized Winsteps software17 developed for psychometric analysis using 
the Rasch model. The pseudo-common-item equating was  there-
fore also conducted using the Rasch model. The procedure includ-
ed the following steps:

	 •	 difficulty estimation for all items in the reference group, includ-
ing common ones (pseudo-common in this case), setting the av-
erage trait score to zero;

	 •	 difficulty estimation  for all  items of all other  test  versions  in 
the three years, for example, for the 8th graders it is Version 2 
of 2019 (Version 1 is the reference one) and Versions 1 and 2 of 
2018 and 2021. For all of them, the average latent trait score is 
also set to zero;

	 •	 calculation of the difference in the difficulty of the pseudo-com-
mon items between the reference version and each other test 
version. After that, the arithmetic mean difference is calculat-
ed, which is the equating constant;

	 •	 latent trait estimation for each group that took a particular test 
version. The measurements are carried out on a test version’s 
own scale;

	 •	 conversion of scores on the other test versions to scores on the 
reference test version by adding the equating constant. Since 
eventually each test version will be scored on the scale of the 
first 2019 version (in the case of 8th graders), all these scores 
can be considered comparable and can be actually compared 
with each other.

  17 https://www.winsteps.com
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After the input data are pre-processed, Winsteps autonomous-
ly runs all the following steps, which allows for simultaneous pseu-
do-equation of all six versions of the measurement instrument and 
their presentation in the framework of a partial credit model.18

To assess the impact of the pandemic, we used comparable test re-
sults of 4th, 6th, and 8th graders in 2019 (before the pandemic) and 
2021 — a total of 165,740 schoolchildren from 1,047 schools in the 
Krasnoyarsk Region. The data have a three-level structure: indivi-
dual student scores are grouped first by grade and then by school. 
The schools surveyed were the same in all years when the RDTs 
were conducted, while the composition of classes varied. In other 
words, the ability level of, for example, fourth graders in 2019 was 
compared with the ability level of new fourth graders in 2021. 

The main dependent variable in the analysis is the standardized 
test results of a student, indicating his or her ability level. Other in-
dividual student characteristics considered included gender, test 
version, and whether the student belonged to the 2019 or 2021 co-
hort. At the grade level, we used a variable indicating the number of 
schoolchildren whose at least one parent had a university degree, to 
control for students’ socioeconomic composition [Керша, 2020]. In 
each year, based on the distribution of this variable, three equally 
populated groups of classes — with low, middle, and high socioeco-
nomic composition — were identified. Drawing on the information 
from teachers, at a specific stage of the analysis 4th and 8th grades 
were divided into classes where the teacher was able to give online 
lessons and those in which the teacher was not. In 8th grade, tested 
in science literacy, we considered this ability in three types of teach-
ers — physics, biology, and chemistry. At the school level, the type 
of settlement where the school was located was controlled for. We 
distinguished groups of schools located in small towns and rural ar-
eas, in larger cities, and separately in Krasnoyarsk. The main groups 
to be compared were the 2019 and 2021 cohorts, but to control for 
students’ previous performance, the average score of the respec-
tive class in the 2018 test was also calculated. Descriptive statistics 
for the variables used are presented in Appendix.19

Since the tests in grades 4, 6, and 8 differ from each other, calcu-
lations for different cohorts were performed separately. To compare 
student test scores in 2019 and 2021, three-level regression models 
were constructed that accounted for contextual characteristics at 
the student, grade, and school levels [Hox, 2010]. Since one of the 
research goals was to see whether the change in student ability lev-

  18 https://www.rasch.org/rmt/rmt143k.htm
  19 Access the anonymized data, calculation procedures, and appendix here: doi: 

10.17632/k7gv2c43bd.1
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els in 2021 compared to 2019 differed by socioeconomic class com-
position, the analysis was conducted using a random slope mod-
el with cross-level interaction [Hox, 2010]. In addition, sub-sample 
analysis was conducted for groups of classes with different  tech-
nological readiness, as well as for students with the highest ability 
level (25% of the highest scores in each wave) and the lowest (25% 
of  the  lowest scores). Models were selected and compared using 
goodness-of-fit measures (AIC, BIC, Log-Likelihood) and a likelihood 
ratio test. Models were built step-by-step, starting with an inter-
cept-only model with fixed coefficients (Appendix). There were five 
models  for each grade  level — intercept-only model  (1); one with 
added covariates and fixed coefficients (2); one with varying coeffi-
cients at grade level (3); one with varying coefficients at school lev-
el (4); one with cross-level interaction (5). For the subsample analy-
sis, model (4) was used without the cross-level interaction variable. 
The most comprehensive model including cross-level interaction 
was as follows:

abilityijk = γ
000 + γijk INDijk + γjk CLSjk + γk SCHk + γijk INDijk ×

× CLSjk + u0jk INDijk + u0jk + eijk  ,

where ability is a dependent variable for an individual ability level; 
i — first-level index (students), j — second-level index (grades), k — 
third-level  index  (schools); γ000 — model  intercept;  IND, CLS, and 
SCH — vectors of  covariates at  individual, grade and school  lev-
els respectively; u — dispersion of residuals; e — model residuals.  

The analysis was performed using the software package for 
data analytics Stata/SE 16. Since the sample size is quite large, even 
the smallest effects can be found statistically significant in case of 
high accuracy of parameter estimation. Therefore, instead of the 
p-value, we provide the values and confidence intervals of the ave-
rage marginal effects of the study year for the examined parame-
ters [Lin, Lucas, Shmueli, 2013], expressed in standard deviations of 
the difference between the ability levels in 2021 and 2019. In addi-
tion, the bootstrapping procedure is also used to estimate parame-
ters on the large sample [Yu, 2002]. To calculate each model, a sub-
sample of 1000 observations was randomly drawn 100 times. The 
effect size was also calculated for groups of classes distinguished by 
their socioeconomic composition (low, middle, or high) and the tea-
cher's technical ability to conduct online lessons. The effects of lear-
ning during the pandemic were also calculated for groups of school-
children with the highest and the lowest academic performance. 

Our study has several limitations that must be taken into account 
when reporting and discussing the results. 

3.4. Limitations
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	 •	 We estimate the impact of the pandemic only in one constituent 
territory of the Russian Federation, as only there we were able 
to find the data necessary to answer the main research ques-
tion — what the learning loss of Russian schoolchildren is due 
to the pandemic. This limitation could have been avoided if Rus-
sia had conducted regular nationwide monitoring of students’ 
functional literacy levels using equated measurement instru-
ments. 

	 •	 The data obtained in the Krasnoyarsk Region’s monitoring study 
cannot be considered completely reliable. Students’ test scores 
may have been affected by the traditions and attitudes of indivi-
dual schools and municipal education systems. An external ob-
server, who is sent to monitor the RDT from another school or 
another municipal institution, is not always able to notice when 
schoolchildren are being helped or identify bias in grading. In 
many schools, internal incentive payments depend on the re-
sults of external evaluations. Teachers may be trapped by the 
reputation of their gymnasium or lyceum in which brilliant sub-
ject results are the norm. In small towns and settlements, per-
sonal motives may come to the fore: “People will say that I am 
the worst teacher”. At the same time, there are school and mu-
nicipal staff for whom “unfair play” is unacceptable at all, or mu-
nicipal regulations set a very strict procedure for the RDT when 
students’ works are taken to the municipal commission imme-
diately after they are checked.

	 •	 The tests differ from year to year, even if only slightly. The re-
gional authorities have never set out to compare test results of 
the same age cohorts from different years. 

	 •	 The method of pseudo-common-item equating has some limita-
tions compared to more traditional methods of ensuring com-
parability of test results. They include, among other things, the 
absence of identical items common for different test versions 
that could be used as anchors in equating, differences in sco-
ring scales, and incomplete correspondence of item assessment 
procedures.

	 •	 In our multilevel regression models, we are forced to use grade- 
and school-level variables as control ones. For example, we have 
no information about the socioeconomic status of individual stu-
dents, but we do have information about the socioeconomic 
composition of the class. Variables aggregated at the class level 
are significant predictors of academic achievement, but without 
individual characteristics, we still lose much of the information. 

	 •	 There is no regional data for 2020 when the regional monito-
ring study did not take place. Consequently, we are comparing 
the results of children in 2019, when there was no pandemic, 
with the results in 2021 when the entire education system had 
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already experienced it for about a year. Moreover, children of 
different ages had studied remotely for different periods, which 
must also be taken into account when interpreting the results. 

	 •	 The tests measured science literacy in grades 8 and reading lite-
racy in grades 4 and 6. For this reason, we cannot directly com-
pare effect sizes for different cohorts and can only capture par-
ticular losses for individual cohorts. Only the 4th and 6th grades 
can be validly compared with each other. 

In order to confirm the validity of using the monitoring results in 
the study of pandemic effects, we assessed the quality of the mea-
surement instruments used. The results of this assessment show 
satisfactory psychometric properties of the scales used (reliability 
of individual tests is from 0.75 to 0.82), as well as a sufficient num-
ber of items in different test versions from different years that can 
be selected as pseudo-common. The tests have a quite high level 
of reliability and can be considered essentially unidimensional. De-
tailed calculations concerning psychometric properties of individual 
tests, selection of pseudo-common items, and pseudo-equation of 
test results are openly available in the Appendix.20

The results of the regression analysis show that 4th, 6th, and 8th 
graders in 2021 generally performed lower than their peers in 2019. 
The calculation results are presented in Figure 1 as the size of the 
learning effect in 2021 compared to that in 2019. The negative effect 
size indicates that the results in 2021 are lower than those in 2019. 
The largest decrease in scores after the pandemic can be observed 
in 8th graders (by an average of 0.87 SD of the ability level). In 6th 
graders, the decrease is not as strong (by 0.24 SD on average), and 
in 4th graders, there is no decrease at all. We have found no statis-
tically significant differences between the impact of the pandemic 
on groups within the same cohort, differing in terms of the socioe-
conomic composition of the class.

When comparing the learning loss experienced by schoolchil-
dren with different  levels of achievement, mixed results were ob-
tained (Figure 2). As in the previous case, 4th graders suffered no 
loss. For the sixth graders with the highest reading test scores in 
2019 and 2021, the loss was more than twice as high (0.38 SD) as 
for  those with  the  lowest  scores  (0.14 SD).  In  the science  test  for 
eighth graders, in contrast, test results of high-scoring students 
declined not as severely (0.72 SD) as those of children with the low-
est scores (1.04 SD). 

  20 doi: 10.17632/k7gv2c43bd.1
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Figure 1. The Average Marginal Effects of Learning in 2021 Compared to 
2019 for 4th, 6th, and 8th Graders From Classes with Different Socioecono-
mic Composition

Note. Marginal effects are calculated using a multilevel regression model with cross-level in-
teraction. The 95% confidence interval was used for the coefficient. Effect size coefficients are 
presented as standard deviations of test results in 2021 compared to 2019 when accounted for 
covariates in the model.

Figure 2. The Average Marginal Effects of Learning in 2021 Compared 
to 2019 for 4th, 6th, and 8th Graders With Different Achievement Levels

Note. Marginal effects are calculated using a multilevel regression model with cross-level in-
teraction. The 95% confidence interval was used for the coefficient. Effect size coefficients are 
presented as standard deviations of test results in 2021 compared to 2019 when accounted for 
covariates in the model. 
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The data from the survey of class teachers in grades 4 and 8 give an 
idea of how well teachers and students were provided with techni-
cal means for online learning. The majority of teachers in the Kras-
noyarsk Region had the technical ability to conduct online lessons: 
almost  70% of  4th-grade teachers and  72%  to  76% of  8th-grade 
science teachers (Figure 3). 

Figure 3. The Proportion of Teachers Who Had the Technical Ability to Teach 
Online Lessons When the Class Switched to Distance Learning in the Spring 
of 2020 

Figure 4. Average Marginal Effects of Learning in 2021 for Groups of Classes 
With Different Levels of Technological Readiness

Note. Marginal effects are calculated using a multilevel regression model with cross-level inte-
raction. The 95% confidence interval was used for the coefficient. Effect size coefficients are pre-
sented as standard deviations of test results in 2021 compared to 2019 when accounted for cova-
riates in the model for different subsamples of 2021 students. 
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tive to those of their peers in 2019 appeared to be unrelated to the 
teacher’s  technical  ability  to  conduct online  classes  in 2021  (Fig-
ure 4). In classes that were not technically ready for distance learn-
ing, the impact of the pandemic did not differ from that in classes 
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where the teacher had the technical ability to deliver online lessons. 
The functional literacy of fourth graders in 2021 did not differ from 
that of their peers in 2019, regardless of the teacher’s level of tech-
nological readiness. Among 8th graders,  there was a decrease  in 
results for both schoolchildren whose teacher was technologically 
ready to conduct online classes and those whose teacher was not.

The results of this study indicate that the first two waves of the  
COVID-19 pandemic have resulted in a certain learning loss for Rus-
sian schoolchildren. While taking into account the limitations des-
cribed above, we can, nevertheless, confidently make the following 
conclusions:
	 •	 Fourth-grade students have suffered virtually no loss  in read-

ing literacy. Schoolchildren from the pandemic cohort — those 
belonging to different groups by socioeconomic class composi-
tion, as well as those differing in the level of individual achieve-
ment — score at the same level as their predecessors before 
the pandemic. 

	 •	 Sixth graders have experienced losses in reading literacy, but 
these are not very large: an average of about 0.24 SD, which is 
roughly equivalent to four months of schooling [Hattie, 2015]. 
We observe no worsening inequality in this case, rather the op-
posite: scores decline more strongly in groups with high socio-
economic class composition and among high-achieving stu-
dents. 

	 •	 Eighth graders have  suffered a  serious  loss  in  science  litera-
cy.  Inequality between groups of  students differing  in  family 
wealth has not increased: children from groups by the socio-
economic composition of  the classes have experienced equal 
learning losses. At the same time, the magnitude of loss varies 
greatly among students with different  levels of achievement: 
low-achieving students have lost more in learning. The average 
effect is 0.87 SD, which is more than two years of schooling. 

	 •	 In all grades, the level of literacy within the same cohort is 
strongly related to the socioeconomic composition of the class: 
the higher the proportion of children whose parents have a uni-
versity degree, the better the results of children in that class. 

	 •	 No significant  relationship has been  found between whether 
teachers can properly use ICT and the severity of the pandem-
ic effect. 
We will first discuss the results for grades 4 and 6 due to the 

common subject matter of the tests they have taken. The most ob-
vious explanation for the difference in pandemic effects on 4th and 
6th graders is that 4th graders have spent much less time in dis-
tance mode, which is characteristic not only of the Krasnoyarsk Re-

5. Discussion
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gion but of the whole country [Kosaretsky et al., 2022]. Moreover, 
6th graders  returned  to  in-person  learning  just before  the moni-
toring study was held, which might have made their situation less 
favorable as they had fewer opportunities to catch up. As for 4th 
graders,  even  if  they were first  falling behind,  they managed  to 
catch up in a full six months of in-person learning. The loss in read-
ing literacy among Russian 6th graders was substantial but did not 
exceed the average loss found in studies of schoolchildren in oth-
er countries [Storey, Zhang, 2021].21 In fact, the loss of the Russian 
sixth-graders, when expressed in years of study, was slightly less 
than the total time spent in distance learning, but we should take 
into account that there was also a summer vacation between the 
two waves of the pandemic.

A  less obvious explanation  for  the difference  in pandemic ef-
fects between 4th and 6th graders may have to do with how the 
reading instruction of primary school students is organized in the 
Russian education system. Russian 4th graders consistently score 
very high in reading literacy in the PIRLS study:22 they always crowd 
the top of  the  list, and  in 2016, Russia headed the  list of  leaders. 
By contrast,  the  results of  the Russian 15-year-old schoolchildren 
on reading literacy in PISA are much worse; the best result, which 
was  the  19th  to 30th positions  in  the  international  ranking, was 
achieved in 2015, while in the other years the scores were even low-
er [Адамович и др., 2019]. In primary school, children learn to read 
for further learning, as well as for literary and aesthetic experience 
and to  learn the world through  literary  texts  (these are the main 
purposes of  reading as  stated  in  the PIRLS study).  In doing  this, 
children are greatly helped by their families (only 1% of parents say 
that they did not teach their child to read before school)23 and the 
experience of autonomous reading, which still remains a cultural 
value and an integral part of a normal childhood in the worldview 
of Russian parents. In contrast, the basic school should teach read-
ing “for life”, that is, how to compare authors’ attitudes and theses, 
identify contradictions and authors’  implicit goals, assess the reli-
ability of information, work with texts from different domains with 
their own specifics, and use information from the text in situations 
not directly related to those described in the text. These reading 
skills are less discussed in society, they are not typically addressed 
in the family, and they are spontaneously developed in a relative-
ly small number of students. The school’s role in developing these 
skills is therefore substantial. 

 21 https://www.mckinsey.com/industries/public-and-social-sector/our-insights/
covid-19-and-education-the-lingering-effects-of-unfinished-learning?cid=-
soc-twi-mip-mck-oth-2107--&sid=5229869053&linkId=125555357#

 22 https://ioe.hse.ru/lepa/news/212696860.html
 23 Ibid.
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The  results  for  science  literacy of 8th-grade students  show a 
completely different picture. Even  taking  into account  the  limita-
tions we have described, a loss of 0.87 SD is very high. None of the 
studies reviewed above, and none of the other reports24 describe 
effects of this magnitude. Comparable loss (up to 0.82 SD) has been 
reported only for mathematics literacy of schoolchildren in Mexico 
[Hevia et al., 2022]. There are very few studies devoted specifically to 
science literacy. For example, there is one conducted in Great Brit-
ain, but the learning loss reported there is much less significant.25 
Assuming that the data we obtained are valid, their interpretation 
is problematic. Most likely, we observe a cumulative effect of all fac-
tors at once: Russian schoolchildren have never shown high results 
in science literacy in international comparative studies (a character-
istic of the education system); eighth-graders have spent a very long 
time in distance learning and returned to in-person learning just 
before the test; it is much more difficult to study science at home 
than it is to maintain reading skills — primarily because of the lack 
of access to laboratory equipment and the necessary tools to com-
plete practical assignments.

The worldwide trend of  increasing educational  inequality due 
to the pandemic is not supported by our data. The results of stu-
dents from classes with different socioeconomic compositions vary 
widely, but this gap has not widened during the pandemic. First, 
the functional literacy of sixth- and eighth-graders from classes 
with different socioeconomic compositions declines by about  the 
same value in our study, possibly because the study participants 
come from only one region of Russia and they are much more ho-
mogeneous in socioeconomic status than schoolchildren from dif-
ferent regions of Russia would be. Second, the effect of socioeco-
nomic composition can be not very significant due  to  the overall 
poor preparedness of schools for using digital tools in the educa-
tion process, that is, all schools proved to be equally unprepared. 
Third, the availability of in-person learning by itself may not have 
significantly reduced inequality among students, that is, the school 
was not successful in overcoming social inequality. As a result, the 
interruption in the students’ interaction with their educational insti-
tution did not increase inequality among groups of schoolchildren 
with different wealth levels. 

The results regarding the impact of the pandemic on groups 
of low- and high-achieving schoolchildren are inconsistent. The 
greatest loss in science literacy has been found among the low-
est-performing eighth graders — over 2.5 years of study, while the 

  24 https://educationendowmentfoundation.org.uk/guidance-for-teachers/
covid-19-resources/best-evidence-on-impact-of-covid-19-on-pupil-attainment 

  25 https://gl-assessment.co.uk/media/352700/30443-gl-assessment-analysis-re-
port-final.pdf 
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best-performing students have experienced 1.7 years of loss in this 
competency. Studies in other education systems have also found 
more significant declines  in  scores of  low achievers  [Kim et al., 
2021; Storey, Zhang, 2021]. Some authors believe that  low-achiev-
ing students experienced the greatest reduction in organized learn-
ing time and, in the absence of adequate school and parental sup-
port, replaced it least effectively with less useful activities [Grewenig 
et al., 2021]. However, among the sixth graders considered in our 
study, the best-performing students, conversely, showed the great-
est decrease in reading literacy scores. The divergent trends found 
in the responses to the pandemic among sixth- and eighth-grad-
ers can be related both to the specifics of the subject areas tested 
and age differences among students. Yet the idea that the pandem-
ic might hit successful students particularly hard already comes for-
ward in some academic papers.26

The decrease in the heterogeneity of results — the gap be-
tween  the scores of high and  low achievers —  in  the 6th grades 
due to the pandemic most likely indicates that for reading literacy 
the effect of in-person learning is much more pronounced for mo-
tivated and high-performing students, and when schools move to 
distance learning these students, therefore, lose more than their 
lower-achieving peers. Conversely, the heterogeneity of science lit-
eracy scores in grades 8 increases, meaning that the gap between 
the high and low achievers becomes wider. Apparently, in this sub-
ject area, in-person education is most needed by the lowest-achiev-
ing children. Otherwise, in distance education, they lose much more 
in learning than their better-performing peers. 

The conducted study did not reveal a correlation between the 
teacher’s  technical  ability  to  conduct online  lessons and smaller 
losses  in  test  results  in 2021.  It must be acknowledged  that  the 
overall readiness of Russian teachers for the rapid transition to in-
struction using digital tools is insufficient: according to one survey, 
80% of teachers faced problems when transitioning to the distance 
mode of instruction.27 Even when they had the necessary technol-
ogy to conduct online classes, teachers still encountered many ob-
stacles: not all children having the necessary devices, the teacher’s 
lack of online instruction experience, and lack of methodological 
assistance in working with digital tools. It is probably the reason 
why the technical ability to teach remotely in a crisis situation was 
not as important a factor in reducing literacy loss. It may have been 
the skill of teaching remotely, which few people had time to mas-
ter, that has played a key role. 

  26 https://www.smh.com.au/national/for-high-achievers-the-pandemic-could-be-
a-tipping-point-20200505-p54q2o.html

  27 https://maximumeducation.com/news/survey_teachers%20
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Taking into account all the above, is there any basis for the 
alarmist sentiment expressed by education researchers28 and prac-
titioners at the beginning of the pandemic? Based on the results of 
our study, fourth graders suffered no learning loss because of the 
pandemic, and for sixth graders, the loss in reading was slightly 
greater than the average loss found in other studies. At the same 
time, the level of science literacy of 8th graders in 2021 turned out 
to be much lower than in 2019. However, the quality of science ed-
ucation in Russia had been short of satisfactory even in the past. 
This should have been a cause for concern well before the pan-
demic began. 

In this study, we have found no evidence of the previously ex-
pected dramatic decline in the quality of education among the most 
disadvantaged children. Does this mean that we can ignore the 
pre-pandemic manifestations of educational inequality, such as the 
limited access to the basic resources necessary for learning, that ap-
ply to a large proportion of Russian schoolchildren? Definitely no; 
even regardless of the pandemic, new support measures for stu-
dents are needed  to  compensate  for  inequality,  such as dedicat-
ed vacation and summer schools, enhanced programs for at-risk 
schoolchildren, and extensive government tutoring programs for 
the poorest families.

Perhaps the main lesson of the pandemic for the Russian edu-
cation system and policy makers should be the impossibility to as-
sess the effects of the pandemic on the vast majority of the coun-
try. The reason is simple: in Russia, there are no national monitoring 
surveys that would ensure a stable assessment of the progress of 
students’ basic skills at different stages of schooling. Such studies 
would not only allow us to estimate the effects of the pandemic val-
idly and reliably but also build education policy based on transpar-
ent and interpretable data. 

The study was implemented in the framework of the Basic Research Program at 
the National Research University Higher School of Economics (HSE University) 
in 2021.

The authors thank S. V. Semenov and I. V. Antipkina for their research assistance.
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