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The article examines the impact of the COVID-19 pandemic on the dynamics of
academic achievement in schools in the Novosibirsk region over the period of
2017-—2022. Using data on individual Basic State Examination results of grade
9 students, the study applies multilevel regression modelling to examine the dif-
ferential impact of the COVID-19 pandemic on urban and rural schools. Contrary
to previous studies which predicted that rural students would be most affected, the
results were unexpected. When analysing the academic performance of students
in the overall sample, no significant differences were found between the years:
on average, the pandemic had no effect on academic performance in the region.
However, assessing the differential effect according to the type of settlement in
which the school was located revealed atypical trends: urban schools experi-
enced a slight decrease in academic achievement after the pandemic, while rural
schools experienced an increase. Notably, the year of the pandemic eliminated the
achievement gap between urban and rural schools, making it statistically insignifi-
cant. Possible explanations for these results could be regional policies to support
students or changes in examination procedures. These counterintuitive findings
challenge the dominant educational research on COVID-19 and highlight the unex-
pected role of the pandemic in changing the trajectory of academic achievement.
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B crtatbe paccmartpuaetcs BnusaHvme nanHgemum COVID-19 Ha guHamuky
ycrneesaeMocTn B LUKonax Hosocubupckon obnactu B nepwog ¢ 2017 no
2022 ropekl. C ncnonb3oBaHnem faHHbIX MHANBUAYyanbHbIx pedynsratos Od
ydawmxca 9-x Knaccos B UCCMeAoBaHUU MPUMEHSETCH MHOMOYpPOBHEBOE
perpeccroHHoe MopenupoBaHve Ana usydeHns auddepeHunpoBaHHOro
BnvaHuA naHgemun COVID-19 Ha ropofckue n cenbckue LUKonbl. Bonpekn
npeabigyLLmMM nccnefoBaHusaM, KoTopble Npefckasbisanu, YTo 60sbLue BCe-
ro NoCTpPafaloT CenbCKUE LLKOMbHWUKMW, NONyYeHHble pe3ynbTaThbl OKa3anucb
HeoxupaHHbiMW. [py aHanuMse akageMuyecKux [OOCTUMXKEHWUM YyHallmxcs
Ha o6Len BbIGOPKE 3HAYMMbIX Pa3NMHYUMN MEXAY rogamMu He o6Hapy>XeHo:
naHgemuns B CpegHeM HWKaK He oTpasunacb Ha ycrneBaeMOCTU B PErnoHe.
OpHako oueHKa anddepeHUMpoBaHHOro addhekTa B 3aBUCUMOCTH OT TMna
HaCesIeHHOro NyHKTa, B KOTOPOM HaxofuTCs LUKONA, BbiBUMNA HETUMUYHbIE
TeHAEeHUMN: B FOPOACKMX LLUKOMax nocne naHgeMumm Habnioganocb Hebosb-
LLOE CHVKEHWe yCreBaeMoCTH, a B CeNbCKUX LUKONax, Hao60poT, NoBbILLIe-
Hue. MpumeyaTenbHo, YTO rof NaHAeMUM 3a cYeT 3TOro yCTpaHuN paspbis
B YCMeBaeMOCTV MeXfy rOpPOACKUMM U CeNbCKMMM LUKONamu, caenae ero
CTATUCTUHECKN HEe3Ha4YUMbIM. BO3MOXHBLIMWU OOBACHEHUAMW MONYyYeHHbIX
pes3ynLTaTtoB MOryT 6bITb pernoHasibHble Mepbl, MPUHATbIE AN MOAAEPXKN
LUKOSIbHWKOB, MW M3MEHEHWe npoLeaypbl NpoBeAeHUs 3K3aMeHoB. OTu
KOHTPUHTYUTUBHbIE pe3yNbTaTbl ONPOBepraT JOMUHUPYIOLLNE nccnenosa-
HUs B obnactn obpas3oBaHus, nocesleHHble COVID-19, n nogyepkmBatoT
HEOXMOAHHYIO POfb MaHAEMUU B U3MEHEHUWN TPAEKTOPUA akaaemMu4eckomn
ycrnesaemMocTu.

Knroyesbie cnoBa: naHpemus COVID-19; OI'S; ropoackue LLUKOMbI; CeNnbCKue
LLKOJbI; 06pa3oBaTefilbHOe HEPaBEHCTBO.
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Introduction

The COVID-19 pandemic has undoubt-
edly had a profound impact on education
systems around the world, fundamentally
changing the way we think about the orga-
nization of the educational process. Schools
and universities in most countries have faced
enormous challenges in dealing not only
with the immediate health risks to students,
but also with the far-reaching economic and
social consequences of the pandemic [Ha-
nushek, Woessmann, 2020]. The impact of
the global disruption to education — which
lasted an average of 10 weeks [Schleicher,
2020] — is being widely discussed by aca-
demics and policymakers alike.

Today, three years after the start of the
pandemic, meta-analyses that systematize
the results of empirical work to assess the
impact of the pandemic on the quality of
education in different countries are becoming
increasingly common. One of the first meta-
analyses found that the pandemic led to a
small decline in student outcomes, on aver-
age 0.10SD [Hammerstein et al., 2021]. In
the most recent meta-analytic study, the loss
estimate was slightly higher at 0.14SD [Bet-
thauser, Bach-Mortensen, Engzell, 2023].
However, if more stringent criteria is applied
to the selection of studies in the meta-analy-
sis, the loss size increases to 0.18 SD [Kénig,
Frey, 2022], which is close to the medium
effect size. Thus, at this point, we can confi-
dently conclude that the COVID-19 pandemic
has, on average, resulted in a substantial de-
cline in the performance of school children
equivalent to at least one third of a school
year [Hattie, 2015]. It is important to note that
the decline in achievement that occurred dur-
ing the pandemic has not disappeared over
time, despite the best efforts of the educa-
tion system to compensate for it [Betthiuser,
Bach-Mortensen, Engzell, 2023].

The crisis disproportionately affected
the most vulnerable groups of learners in
the education system, as became evident
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during the pandemic. Research confirms
that the greatest learning losses were ex-
perienced by students in lower grades
[K nig, Frey, 2022], from families with a low
socio-economic status [Betth user, Bach-
Mortensen, Engzell, 2023] and with low
academic achievement [Grewenig et al.,
2021]. One of the reasons for the sharpest
decline in achievement in these groups is
the reallocation of children's study time to
activities that do not contribute to academic
achievement, such as watching television
or playing computer games [Grewenig et al,
2021]. At the same time, the low levels of
parental and school support that character-
ize those in disadvantaged circumstances
[Prakhov, Kotomina, Sazhina, 2020; Maag
Merki et al., 2020] did not compensate for
the reduction of time spent on learning
[Grewenig et al, 2021]. Interestingly, much
less research attention has been paid to as-
sessing differences in the impact of the pan-
demic between urban and rural students,
the latter being among the most vulnerable
categories of students [The United Nations,
2020]. However, it is known from studies on
the impact of COVID-19 on different types
of schools that rural schools are poorly
equipped and therefore unprepared for
distance learning [Tadesse, Muluye, 2020;
Zvyagintsev, Kersha, Pinskaya, 2020].
Despite active research on the impact
of the pandemic on education around the
world, there are not many works devoted to
this topic in the context of the Russian edu-
cational system. Only one Russian study
empirically assessed the impact of the pan-
demic on students' knowledge levels using
objective test data [Chaban et al., 2022].
According to its results, significant losses in
academic performance were only observed
among 8th grade students in the subject
of science. It is noteworthy that, despite
the confirmation of the trend of increasing
inequality during the pandemic period by
foreign studies, in the Russian sample all
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students experienced the same decline in
achievement, regardless of the socio-eco-
nomic status of their families. Other works in
the Russian context compare the achieved
and expected USE scores of students using
a self-report survey [Yakobyuk, 2020], study
the features of the transition to distance
learning [Saprykina, Volokhovich, 2020], the
well-being of teachers [Petrakova, Kanonir,
Kulikova, 2021] and other aspects of the
educational process during the pandemic,
without attempting to make an objective as-
sessment of the losses during this period.

In order to fill the aforementioned gaps
in scientific literature, the present study
aims to quantify the changes in the aca-
demic performance of students in urban
and rural areas before and after the pan-
demic, using data from the BSE in Russian
language and Mathematics. Using the ex-
ample of one Russian region, the Novosi-
birsk Oblast, we will attempt to answer two
research questions:

1. How did students' BSE results change
before and after the COVID-19 pandemic?

2. Are the effects of the pandemic differ-
ent for rural and urban schools in the region?

Study background

In the Novosibirsk region, the educa-
tion system is facing new difficulties due to
the pandemic that started in spring 2020.
Schools in the region were forced to com-
pletely change their work due to the intro-
duction of restrictive measures caused by
the threat of COVID-19. Depending on the
technical conditions of the school and the
possibilities of the families, education was
organized according to one of three mod-
els, chosen by the schools themselves'.

The first model was used by schools
with good technical conditions. The imple-
mentation of the educational program was

carried out entirely in the distance mode,
using the regional distance learning sys-
tem and freely available digital educational
platforms and resources. The second
model was recommended for schools with
insufficient internet speed for working with
distance learning systems and conducting
classes in real time. All materials prepared
for the educational program, including
homework, were sent by the teacher to
the students via e-mail, file sharing, social
networks, chat rooms, forums or delivered
face-to-face by the class teacher (accord-
ing to a fixed schedule of school visits, for
example once or twice a week). Both pu-
pils and their parents could receive tasks.
Feedback from teachers was given to stu-
dents in the same way. The third model
involved the face-to-face teaching of stu-
dents in separate rooms of the school and
in small groups of up to 12 students. This
model was mainly used in rural schools.
To organize work during the pandemic
in the Novosibirsk region — as in other
regions of Russia — recommendations
were developed for students, their par-
ents, teachers and educational organiza-
tions. These included: the strengthening of
sanitary and epidemic control measures in
schools; methodological recommendations
for implementing educational programs us-
ing e-learning and distance learning tech-
nologies; leaflets for parents and other par-
ticipants in the educational process; and
local laws on distance learning in schools.
In order to provide methodological support
to school teachers, webinars were also
held on the use of educational platforms for
organizing distance learning (such as the
Russian Electronic School (RES), Skyes
School, YaClass, Uchi.ru, Mobile Electronic
Education (MEO), Yandex Tutor, Yandex
Textbook, etc.) the resources for sharing

1 In accordance with the Letter of the Minister of Education of the Novosibirsk Region dated 27 March 2020 No. 2952-
03/25 "On the Work of Educational Organizations Under Restrictive Measures".
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educational information (regional distance
learning system (RDLS), GIS "Electronic
School", Yandex Connect (Yandex service
for organizing teamwork in the cloud), vid-
eoconferencing resource (VVR), Wiki, etc.).

In order to coordinate the work to sup-
port the educational process during the
pandemic, the Ministry of Education of
the Novosibirsk region organized a head-
quarters — the Single Channel of Com-
munication, which gathered information
from all hotlines. The center operated in a
"one-stop-shop" mode, providing compre-
hensive information on all issues to both
heads of educational organizations and
parents in a 24/7 mode with no restric-
tions on work hours. Targeted support was
also provided through social networks.
The "Pedagogical Volunteer" project was
organized at the headquarters: schools re-
ceived targeted on-site support on request,
including additional training for teachers in
the organization of the educational process
in a distance format. During the period of
"self-isolation”, television resources were
also used: for example, video lessons on
various subjects were organized.

As part of the regional "Network of Dis-
tance Schools" project (implemented in the
region since 2011), each municipality has
already gained experience in organizing
distance learning for pupils. Nevertheless,
all participants in the educational process
faced a number of problems and difficul-
ties. According to the results of a ques-
tionnaire survey conducted in May 2020
among 518 school teachers, the main prob-
lems during this period were: a decrease
in the quality of education and the quality
of knowledge of schoolchildren (24.9%),
difficulties in organizing the educational
process in a distance format (23.0%), and
an increase in the workload of all partici-
pants of the educational process (20.8%).
The uncertainty of the situation, the atti-
tude of students and their parents towards
distance learning, the work of educational
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platforms, the lack of control over the edu-
cation of difficult children, the objectivity of
marking in the subject (31.3% in total) also
caused concerns.

Since the 13" of April 2020, schools lo-
cated in territories of the region with a popu-
lation of less than 23,000 people returned
to work in the normal mode, which implied
full-time classes in compliance with sanitary
and epidemiological requirements. At the
same time, other schools in the region oper-
ated under special conditions until the end
of the 2019—2020 school year. In the next
school year, 2020—2021, the epidemiologi-
cal situation also affected the learning pro-
cess in schools. From the 16" of November
2020 (after autumn break), pupils in grades
1—5, 11 and small schools started face-
to-face studies. Students in grades 6 to 10
switched once again to distance learning.
Only on the 11" of December 2020 did all
students return to face-to-face education.

The features of the pandemic assess-
ment procedures were adopted at the fed-
eral level and affected all Russian regions.
In 2020, for the first time, the Basic State
Examination in 9" grade (hereinafter —
BSE) was held in the form of an intermedi-
ate examination, the results of which were
recognized as BSE results. The arithmetic
mean of the quarter (trimester) grades for
grade 9 in all subjects of the curriculum was
used as the basis for issuing certificates of
basic general education.

At the federal level, it was decided to
conduct additional monitoring of the qual-
ity of education in the autumn of 2020 in
the form of the diagnostics tests in grade
10 based on the BSE test materials. These
tests were carried out in three subjects:
Russian language and Mathematics as
compulsory subjects, and one subject ac-
cording to the student's learning profile
and choice. The diagnostic works were
checked by experts of the regional subject
commission. The main difference between
the procedure for carrying out diagnostic



Kersha Yu.D., Nedosyp O.V., Piotukh E.I.

Breaking Barriers: How the Pandemic Bridged the Academic Achievement Gap in Rural and Urban Schools
Psychological Science and Education. 2023. Vol. 28, no. 5

work and BSE was that the diagnostic work
was carried out in schools rather than in
examination centers, which casts doubt on
the objectivity of the results obtained due to
the quality of the observation of students.
In 2021, 9" graders took the BSE in Rus-
sian language and Mathematics already in
the standard form, and, in the case of the
subject of their choice, they wrote control
papers. Therefore, for the most objective
comparison of students' academic perfor-
mance in this period, it is worth using only
data from compulsory subjects: Russian
language and Mathematics.

Method

This study applied a multilevel regres-
sion modelling approach [Hox, 2017] to as-
sess the impact of the COVID-19 pandemic
on the academic performance of students.
The analysis was conducted using a three-
level data structure, including students'
exam results at the first level, exam year
at the second level, and educational institu-
tions at the third level.

Sample. The final sample for the
analysis after data preparation included
512 schools in the Novosibirsk region and
a total of 113,962 students who took the
BSE in Russian language and Mathemat-
ics between 2017 and 2022, as well as di-
agnostic tests based on BSE materials in
2020. The database included the results of
all students from the participating schools
who took the exam at the end of 9th grade.

Variables. The database contained vari-
ables at the student and school level. For
each participant, the percentage of exam
performance in Russian and Mathematics
(0—100%) was calculated by dividing the
raw score obtained by the maximum pos-
sible score for the exam in the current year.
Exam results were available for six years:
for cohorts of students who took the exam
in 2017—2022. Descriptive statistics on the
average exam results of children in the re-
gion are presented in Appendix 1 (Table 1).

The following variables, available from
2017 to 2021, have been included in the
database in the school level:

e Proportion of learners with special
needs (with disabilities, children with dis-
abilities)

e Proportion of pupils with at least one
unemployed parent

e Proportion of pupils whose parents
have not completed tertiary education

e Proportion of students from single-
parent families

e Proportion of students from large
families

e Proportion of students from low-
income families

Each of the variables listed was aver-
aged across educational institutions for the
five years and used in the analysis as an in-
dicator characterizing the school composi-
tion for the entire study period. Descriptive
statistics on the average characteristics
of schools in the region are presented in
Appendix 1 (Table 2). In addition, the da-
tabase recorded the location of the educa-
tional institution in 2023 — urban (46% of
schools) or rural (54% of schools).

Data analysis strategy. In the data-
base preparation stage, Tukey's statistical
outlier search method [Tukey, 1977] was
used for all quantitative variables. Indica-
tors that were atypically high or low for the
sample, such as the proportion of different
groups of students in the school and ex-
amination results, were excluded from the
database. In addition, educational institu-
tions whose changes in enrollment over
the study period were within the range of
atypical values for the sample were ex-
cluded from the analysis. For the remaining
observations, quantitative variables were
standardized prior to inclusion in the analy-
sis model. In the case of the examination
results, standardization was carried out
within each subject and year.

To assess the impact of the pandemic
on the academic performance of 9" grade
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students, a multilevel fixed slope random
intercept growth model [Hox, 2017] was
used to track changes in examination re-
sults from year to year over six years. The
reference year used was 2020, the year
of the pandemic after a break in full-time
education. Separate models were fitted for
each subject — Mathematics and Russian
language — with exam results as the de-
pendent variable. School characteristics
and the year of examination were included
as covariates in the model. Before includ-
ing the covariates in the model, multicol-
linearity was assessed by estimating the
VIF score [Fox, 2016]. As no multicollinear-
ity problems were found, the full set of in-
dependent variables listed above was used
in the analyses.

A total of two regression models were
fitted for each subject area: a model to esti-
mate the overall effect of the pandemic with-
out including the interaction variable (Model
1), and a model to estimate the differential
effects for rural and urban areas, including
the interaction variable between settlement
type and examination year (Model 2). To fa-
cilitate the interpretation of the results based
on Model 2, plots of predicted exam results
for each year were constructed separately
for rural and urban schools, describing the
interaction effect between the variables.
Statistical analysis was performed using R
Studio version 1.1.456.

Results

The results of the regression analysis,
presented in detail in Appendix 2, show that,
on average, the academic performance of
the region's graduates did not change sig-
nificantly over the study period (Model 1).
In Russian, the average percentage of BSE
performance during the pandemic period
and after (2020-2022) is not statistically sig-
nificantly different from the previous years.
In Mathematics, there is a statistically signifi-
cant decrease in BSE scores after the pan-
demic at the p<0.05 level, but the magnitude
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is so small that it is difficult to interpret this
as a worsening of the situation. Thus, on av-
erage, the COVID-19 pandemic did not lead
to changes in the academic performance of
students in Novosibirsk Region.

However, when the model includes the
interaction variable between the year of the
exam and the type of settlement in which
the educational institution is located, the
situation changes dramatically. The figures
below show the predicted BSE scores in
Russian language and Mathematics from
2017 to 2022, separately for urban and
rural schools. The absence of a decline in
academic performance in the overall sample
hides a rather unexpected trend: after the
start of the pandemic, exam scores declined
in urban schools, while they increased in ru-
ral schools. Although these changes are not
statistically significant compared to previous
periods of the study — for each of the groups
separately, the new average scores are
within the confidence interval of the scores
of previous years — they are likely to have
offset the change in results during the pan-
demic in the overall sample for the region,
compensating for each other. At the same
time, it is safe to conclude that the changes
that occurred in the pandemic year led to
the disappearance of the academic achieve-
ment gap between urban and rural educa-
tional institutions that had persisted in all the
years before the pandemic. After the pan-
demic, urban and rural schools performed
equally well on average in exams, controlling
for differences in student populations.

It is also worth noting that the changes
in exam results after the pandemic in Rus-
sian and Mathematics are slightly different.
In the case of Russian, the main increase
in rural schools' results occurred in the
year of the pandemic. Compared to 2019,
graduates from rural schools improved
their results by more than 0.1 SD in 2020.
In the following years, there are slight
fluctuations in BSE scores, but in general
the level achieved during the pandemic is
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Figure 1. Predicted standardized BSE scores in Russian for urban and rural schools,
based on the results of the regression analysis (2017—2022)
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Figure 2. Predicted standardized BSE score in Mathematics for urban and rural schools
based on the results of regression analysis (2017—2022)
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maintained. At the same time, the decline in
results in urban schools is quite significant
in the year of the pandemic and does not
change much thereafter. In Mathematics,
on the other hand, rural students' scores
increase fairly evenly from the year of the
pandemic and continue to rise gradually.
For urban schools, the situation is similar
to the Russian language test: after a dip in
2020, the average score remains at about
the same level in other years.

Conclusion

Key Results:

¢ On average, the COVID-19 pandem-
ic had no impact on the academic perfor-
mance of students in the region.

e The data revealed an unexpected
pattern: student test scores during and af-
ter the pandemic increased in rural schools
and decreased in urban schools. This led
to a statistically significant decrease in the
gap between the two groups of schools,
which persisted after the pandemic.

e In Russian, the post-pandemic in-
crease in scores was greater in rural
schools and did not lead to a further in-
crease in scores. In Mathematics, on the
other hand, graduates from rural schools
steadily increased their BSE scores in all
years after the pandemic.

e Urban schools do not show a return
to the pre-pandemic levels of BSE perfor-
mance in both subjects until 2022, although
the decline in their results is generally not
statistically significant.

Limitations

First of all, one of the limitations of the
research conducted, which should be taken
into account when interpreting the results,
is the lack of precise information in the
models about the duration of the presence
of schools in the distance mode of opera-
tion. Taking into account the conditions of
the organization of the educational process
in the Novosibirsk Region, this does not
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currently allow to reliably explain the dif-
ferences found between urban and rural
schools. Since schools in municipalities
with a small number of pupils were subject
to early entry into the face-to-face mode of
education, 85% of all rural schools in the
region were among them. This means that
more than half of the rural schools were
in distance learning for no more than two
weeks. At the same time, not a single ur-
ban school in 2020 switched to the face-
to-face mode before the start of the next
academic year. Therefore, in addition to
the type of settlement itself, one of the fun-
damental differences between urban and
rural schools is the length of time spent in
distance learning, which could be the rea-
son for the different dynamics of results
observed in these groups of schools. How-
ever, this hypothesis requires additional
data and further research.

Secondly, we should not forget that the
BSE exams in the pandemic year were
very different from the standard format for
all regions of Russia. The cancellation of
official state exams led to schools carrying
out diagnostic work on their own, based on
state exam materials, without the control of
the state exam commission, which is usu-
ally necessarily involved in the conduct of
exams. This change may have particularly
affected small rural schools, whose scores
increased not because of a real improve-
ment in students' preparation, but because
the objectivity of the process was not fully
ensured. However, it is beyond the scope
of this study to test this hypothesis. Further-
more, we should not forget that, in addition
to the procedure, the content of the exams
themselves may have changed in 2020 due
to the situation of the crisis. All of this limits
the objectivity of the comparison of exami-
nations from one year to the next.

Thirdly, among the limitations, it is worth
highlighting the fact that individual student
data — such as gender and the socio-eco-
nomic status of students' families — were
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unfortunately not available to us in this
study. Additional information included as
covariates in the models was only available
at the school level. As a result, the mod-
els included in the study show a rather low
percentage of explained variance in BSE
scores at the first level, where individual
characteristics are the most important. It is
likely that if this data had been available,
the results of the statistical analysis might
have been quite different.

Fourth, it is also important to note the
weaknesses of the design used in the pa-
per. The approach used to analyze the re-
search data is neither experimental nor qua-
si-experimental. Although in the case of the
pandemic we are indeed observing the situ-
ation of a natural experiment, with the emer-
gence of an external factor that ensures that
children are divided into those who are af-
fected and those who are not, the method of
analysis used does not allow for us to draw
conclusions about causal relationships with
regard to the effect of the pandemic on the
academic performance of students in the
region. More advanced techniques, such
as regression discontinuity design, require
a longer period of observation of students'
academic performance. It is possible that
this approach could be used in future stud-
ies if student performance could be tracked
for at least 5 years after the pandemic.

Discussion

In general, the data obtained in the study
shows rather unexpected results when it
comes to assessing the impact of the pan-
demic on students' academic performance.
Firstly, the fact that the pandemic had no ef-
fect on the quality of the results of the Basic
State Examination on average is a rather
rare case in the context of foreign studies.
The absence of negative effects of the pan-
demic on the quality of education is only
noted in a few publications. For example,
in a study of the reading and Mathematics
skills of younger secondary school students

in Sweden who remained in full-time educa-
tion during the pandemic [Hallin et al, 2022].
In Denmark, where high school students
were out of full-time education for 22 weeks,
there was very little loss in reading test
scores by 2021 [Birkelund, Karlson, 2023].
There was also no post-pandemic decline in
student test scores among primary school
students in Switzerland [Tomasik, Helbling,
Moser,2021] and among primary school stu-
dents in Australia [Miller, Fray, Gore,2023].

Second, the results of this work com-
pletely contradict the predictions that stu-
dents from the most vulnerable groups,
including those in rural schools, will be
the most affected during a pandemic [The
United Nations, 2020]. In fact, most of the
research to date confirms this prediction,
showing, for example, that those from
families with low socioeconomic status
lose more learning opportunities during a
pandemic than other groups [Betthiuser,
Bach-Mortensen, Engzell, 2023]. Evidence
on the differential impact of the pandemic
on urban and rural students is less clear,
as very few studies compare the academic
performance of these groups of students.
For example, Colombia in 2020 document-
ed an increase in the inequality between
urban and rural schools. The study found
that the gap in test scores between urban
and rural schools increased by 372.3% in
favor of the former [Llanes et al., 2023].
Just one year later, however, the situation
had stabilized and inequality indicators had
fallen significantly. A McKinsey study of pri-
mary school students in the United States,
on the other hand, shows that during the
pandemic, students in urban schools lost
one month more in educational quality than
students in rural schools?. This is the only
study to find similar patterns of achieve-
ment among urban students to those found
in this study.

It is also noteworthy that students in ru-
ral schools in the Novosibirsk Region not
only did not suffer from the coronavirus pan-
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demic, but also improved their BSE scores
from 2020 onwards. In other studies, the in-
crease in performance during the pandemic
was most common among students in lower
grades. In a study using data from students
in Denmark, in addition to no significant
losses among high school students, there
were gains in reading and mathematics
among younger students [Birkelund, Karl-
son,2023]. In the Netherlands, the extensive
use of computer systems for learning has al-
so accelerated the growth of primary school
students in mathematics, which has contin-
ued after the pandemic [Meeter, 2021]. But
the most curious case of score growth dur-
ing the pandemic is described in the Austra-
lian education system. There, the increase
in scores among primary school children
was only observed among those in disad-
vantaged schools — the children who were
predicted to suffer most from the pandemic.
Students in other types of schools showed
no change in test scores in response to the
pandemic [Miller, Fray, Gore,2023].

When discussing the reasons that may
lie behind the results of the paper, several
factors should be considered. First, we
should not forget the limitations of the cur-
rent study, which may have influenced the
fact that the results contradict the conclu-
sions of most other studies. We mentioned
earlier that the change in the format of the
exam in 2020 could have affected students'
scores for a number of reasons. However,
if this was the case, the situation should
have returned to normal once the standard
exam format was reinstated in 2021 and
2022, which we do not observe in the study
data. Second, as an alternative explana-
tion, it is clear that the different duration of
distance learning between urban and rural
schools could have played a role. A longer
duration of distance learning for urban stu-

2
ished-learning. Retrieved on: 21.07.2023.
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dents could be the reason for the decrease
in their BSE scores, although insignificant.
In addition, as noted above, the average
scores for urban schools remained the
same after the pandemic and showed no
signs of growth in subsequent years.

Nevertheless, it is very unlikely that the
fact that rural pupils spend less time in the
distance mode fully explains the reduc-
tion in inequality between urban and rural
pupils. According to the survey data, not
only is there no decrease in scores for this
group of children, but there is even a slight
increase in scores (0.1SD), although this
is not statistically significant compared to
previous periods. This is unlikely to be due
solely to the lack of a learning mode for this
group of pupils, which negatively affected
the results of the other children. Targeted
support to schools and students during
the pandemic may have been a plausible
mechanism for the improved performance
of rural students. A similar hypothesis in a
study showing increased achievement dur-
ing the pandemic in disadvantaged schools
[Miller, Fray, Gore,2023] is based on the
assumption that fears about the potential
negative effects of the pandemic led to
unprecedented government attention to a
group of the most vulnerable students. It is
likely that at least some of the initiatives in-
troduced in Novosibirsk Region during the
pandemic and maintained after the pan-
demic ended contributed to improving the
quality of education in rural schools. How-
ever, this conclusion is presented in this
paper only as a hypothesis, which requires
a further investigation of the practices used
in the region during and after the pandemic
and their interrelationships with the quality
of student learning.

In conclusion, the results of this study
challenge the assumptions of international

https://www.mckinsey.com/industries/education/our-insights/covid-19-and-education-the-lingering-effects-of-unfin-
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research regarding the impact of the pan-
demic on widening educational inequalities.
The unexpected narrowing of the achieve-
ment gap between urban and rural students
found in the study may be due to the limita-
tions of the study, the varying duration of dis-
tance learning, and the successful support

provided to rural schools in the region. All of
these factors highlight the complexity of the
educational landscape during a pandemic
and the importance of taking into account
local contexts and specific educational poli-
cies when assessing the impact of crises on
student achievement.

Appendix 1
Descriptive statistics for the variables used in the analysis
Table 1
Descriptive Statistics of BSE Results in Mathematics and Russian
language from 2017 to 2022
Year | N | Mean | St. dev | Min | Max
Pycckui f3blk
2017 18029 80 14 38 100
2018 19759 78 15 33 100
2019 20868 82 13 44 100
2020 11023 73 14 30 100
2021 21317 76 13 39 100
2022 21094 77 12 39 100
MaremaTtuka
2017 17656 54 14 16 91
2018 19537 54 17 9 94
2019 20892 55 17 9 94
2020 10896 44 19 0 97
2021 20744 46 13 10 81
2022 21461 44 16 0 87
Table 2
Descriptive Statistics for School Level Variables Averaged Over 2017—2021
Variable Mean St. dev. Min Max
Proportion of learners with special needs (with disabilities, 5.2% 4.2% 0% 21%
children with disabilities)
Proportion of pupils with at least one unemployed parent 12% 13% 0% 58%
Proportion of pupils whose parents have not completed 54% 31% 0% 99%
tertiary education
Proportion of students from single-parent families 21% 7.3% 0% 44%
Proportion of students from large families 23% 12% 2.6% | 62%
Proportion of students from low-income families 16% 17% 0% 88%
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Pe3ynbTaTbl NPUMEHEeHUs MHOrOYpPOBHEBOW PerpeccMoHHON MOAEeNy pocTa A OLLeHKU
M3MeHeHUs akafAieMMYeCKUX JOCTUXKEHUIA YHaLLMXCs A0 U nocie NaHAeMUn

Ta6nuua 1
Pycckuii 53bIK
Mopensb 1 Mopenb 2
Predictors Estimates Cl P Estimates Cl P
(Intercept) -0.17 -0.24 — -0.11 <0.001 -0.20 -0.27 — -0.14 <0.001
year [2017] 0.00 —0.03 — 0.03 0.959 0.06 0.02 — 0.10 0.003
year [2018] 0.01 -0.02 — 0.04 0.518 0.05 0.02 — 0.09 0.006
year [2019] 0.01 -0.02 — 0.05 0.426 0.08 0.04 —0.12 <0.001
year [2021] 0.01 —0.03 — 0.04 0.668 0.02 —0.01 — 0.06 0.231
year [2022] 0.01 -0.02 — 0.05 0.415 0.02 —-0.02 — 0.05 0.435
ses4 std -0.03 —0.07 — 0.00 0.076 —0.03 —0.07 — 0.00 0.074
ses7 std 0.02 —0.02 — 0.06 0.357 0.02 —0.02 — 0.06 0.357
ses8 std -0.19 -0.24 —-0.15 | <0.001 -0.19 -0.24 —-0.14 | <0.001
ses10 std -0.01 —0.04 — 0.02 0.590 —-0.01 —0.04 — 0.02 0.559
ses11 std -0.02 —-0.07 — 0.02 0.357 —-0.02 —0.07 — 0.03 0.382
ses13 std 0.01 —0.04 — 0.05 0.804 0.01 —0.04 — 0.05 0.817
location [ceno] -0.09 -0.17 —-0.01 0.028 0.02 -0.08 —0.12 0.668
year [2017] x location -0.19 -0.26 —-0.12 | <0.001
[ceno]
year [2018] x location -0.15 -0.22 —-0.08 | <0.001
[ceno]
year [2019] x location -0.21 -0.28 — -0.14 | <0.001
[ceno]
year [2021] x location -0.07 -0.14 — 0.00 0.061
[ceno]
year [2022] x location -0.02 —0.09 — 0.05 0.500
[ceno]
Random Effects

o2 0.81 0.81
Too 0.03 on 0.02 . con i

008 chl id 008 chl_id
ICC 0.027 (year:schl_id) 0.026 (year:schl_id)

0.088 (schl_id) 0.089 (schl_id)

N 6 year 6 year

512 chl id 512 chl id
Observations 112090 112090
Marginal R? / 0.042/0.152 0.043/0.153
Conditional R?
AIC 297727.073 297694.057
AlCc 297727.078 297694.065
log-Likelihood —148847.537 —148826.029

126




Kersha Yu.D., Nedosyp O.V., Piotukh E.I.

Breaking Barriers: How the Pandemic Bridged the Academic Achievement Gap in Rural and Urban Schools
Psychological Science and Education. 2023. Vol. 28, no. 5

Tabnuua 2
Martematuka
Mogenb 1 Mopgenb 2
Predictors Estimates Cl P Estimates Cl P
(Intercept) -0.14 -0.21 —-0.07 <0.001 -0.15 -0.22 —-0.08 | <0.001
year [2017] 0.01 -0.03 — 0.05 0.676 0.06 0.02 —0.11 0.008
year [2018] 0.03 -0.01 —0.07 0.095 0.05 0.01 —0.10 0.023
year [2019] 0.02 -0.01 — 0.06 0.204 0.07 0.02 —0.12 0.003
year [2021] 0.05 0.01 —0.08 0.022 0.04 -0.01 —0.08 0.139
year [2022] 0.04 0.01 —0.08 0.022 0.01 -0.04 — 0.05 0.829
ses4 std -0.04 —-0.08 — —0.01 0.020 -0.04 -0.08 — -0.01 0.020
ses7 std 0.01 —-0.04 — 0.05 0.758 0.01 -0.04 — 0.05 0.764
ses8 std -0.20 -0.25 —-0.15 <0.001 -0.20 -0.25 —-0.15 | <0.001
ses10 std —-0.04 —-0.07 —-0.00 0.033 —-0.04 —-0.08 —-0.00 | 0.030
ses11 std 0.01 —-0.04 — 0.06 0.700 0.01 —0.04 — 0.06 0.678
ses13 std 0.04 —0.00 — 0.09 0.081 0.04 -0.01 — 0.09 0.082
location [ceno] -0.16 -0.25 — -0.07 <0.001 -0.12 -0.23—-0.02 | 0.021
year [2017] x location -0.15 -0.23 — -0.07 | <0.001
[ceno]
year [2018] x location -0.06 -0.14 —0.02 0.129
[ceno]
year [2019] x location -0.13 -0.21 —-0.05 | 0.002
[ceno]
year [2021] x location 0.02 -0.06 — 0.10 0.620
[ceno]
year [2022] x location 0.10 0.02—0.18 0.016
[ceno]
Random Effects

o2 0.78 0.78
Tao 0.05 year:schl id 0.05 year:schl_id

009 chl id 009 chl_id
ICC 0.051 (year:schl_id) 0.049 (year:schl_id)

0.095 (schl_id) 0.096 (schl_id)

N 6 ear 6 year

512 chl id 512 chl_id
Observations 111186 111186
Marginal R? / 0.052/0.191 0.054/0.191
Conditional R?
AIC 292273.937 292244.322
AlCc 292273.942 292244.330
log-Likelihood —-146120.969 -146101.161
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