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Abstract 
During the COVID-19 pandemic and the all over shift to online learning, the need for sufficient material 
and technical equipment in schools has become very urgent. Forced to hold their classes online, many 
teachers face a shortage of gadgets and ICT skills to teach successfully. 

Russia is no exception in this situation. Despite several waves of digitalization, during which schools 
were equipped with computers and other devices, many of them were poorly prepared for online 
learning. In part, this is the consequence of the large territory and decentralized educational policy for 
schools’ equipping, as a result of which schools in some regions and municipalities have become more 
prepared for the challenges of the pandemic. 

This paper examines the digital gap between Russian schools and its growth over the past 10 years. 
The differences in the material and technical base of schools and in their financial capabilities for the 
acquisition and purchase of new equipment are shown. Also, there are analyzed the differences in the 
teachers’ qualifications and their digital opportunities at school. Finally, there is shown a correlation 
between all these differences and the educational outcomes of students from different regions. 

The results of the study make it possible to single out some territories where low access to digital 
resources could became a barrier for the students’ performance and their choice of further educational 
trajectory. First of all, these are residents of remote regions of Siberia and the Far East, where the digital 
lag of schools overlayed on the infrastructural problems. As a result, these students were the first to be 
most affected by the forced shift to online learning. Thus, the coronavirus crisis became a litmus test 
and widens the digital gap in Russian education. 
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1 INTRODUCTION 
The 2020 coronavirus pandemic has become a serious challenge for all spheres of public life, including 
education. In Russia, as in other countries of the world, measures have been taken to reduce the risks 
of the spread of infection, including self-isolation and lockdown. This has seriously affected the work of 
schools and other educational institutions [1]. Students were forced to switch to distance learning, and 
teachers had to urgently master new electronic technologies [2]. 

The case of Russia is interesting due to its geography, where access to the Internet is limited by location. 
In some remote regions of the North and Siberia, as well as in small rural settlements, educational 
opportunities for students to study in a distance format are limited. This digital gap is superimposed on 
the existing socio-economic inequality of the regions [3]. Thus, the coronavirus pandemic could twice 
damage students at risk - those who, due to their geographical location, have less access to the Internet, 
as well as students whose family socio-economic status does not allow them to purchase their own 
device for studying. 

This paper examines the prerequisites for the digital divide between regions that have arisen over the 
past 10 years, and also analyses the digital divide in education between Russian regions in 2019, before 
the coronavirus pandemic. 

2 METHODOLOGY 
The collection of the empirical base for this article took place in two stages. At the first stage, regional 
data were collected from the Comprehensive Education Modernization Project, which was organized by 
the Russian Ministry of Education and took place in Russia in 2010-2015 [4], [5], [6]. The goal of this 
project was to equip all schools in the country with personal computers and access to the Internet for 
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students, as well as the introduction of electronic services such as a school journal and document flow. 
At the second stage, data from the national program "Digital Economy" were collected. The goal of this 
program was to equip schools at a higher quality level. This data includes the period from 2017 to 2019. 
Those stages provided us information about schools and students’ access to digital resources and the 
number of electronic and distance learning programs. 

At both stages, we collected data on the socio-economic status of the regions, including the share of 
the urban population, the share of the population with higher and vocational education, the average 
monthly income of the population, and the region's GRP per capita. In addition, where possible, school 
data were collected. This is the number of public schools and the number of students in them, the 
average students’ results of the graduation text in the Russian language, and the characteristics of 
teachers - the average wage and the share of teachers with high qualifications. 

The collected data are presented at the regional level. The final sample includes data from 83 regions 
of Russia. The analysis was done with descriptive statistics and Pearson correlation methods. 
Descriptive statistics are not provided in the paper for the purpose of brevity. 

3 RESULTS 
The results are presented in three subsections. The first subsection shows the starting situation with 
access to digital resources in 2010. The second subsection describes the results of the first stage of 
modernization of Russian schools in 2011-2014. The third subsection presents the results of the second 
stage of modernization of Russian schools in 2017-2019. 

3.1 Digital gap between Russian regions in 2010 
Russian regions differ greatly in their socio-economic characteristics, and in some cases, these 
differences exceed cross-country differences [7]. It is assumed that the digital transformation of 
education and the growth of access to digital resources will help smooth these differences [8]. But the 
results of the correlation analysis indicate the opposite. At the start of the project for the modernization 
of education in Russia in 2010, the greatest access of schools and students to the Internet was observed 
in more economically advantaged regions with a greater share of a highly educated population and with 
a higher level of urbanization (tab. 1). The opportunity to receive education in a distance format, 
including via the Internet, was predominantly among students with access to more qualified teachers. 
In other words, at the start of the project, the digital inequality did not compensate but exacerbated the 
socio-economic between the regions. 

Table 1. The correlation between regional digital and socio-demographic characteristics in 2010. 
 

Share of school 
students on distance 

learning 

Share of students 
with access to 

Internet at school 

Share of schools 
with access to the 

Internet 
% of urban population 0.08 0.28** 0.25** 

% of people with higher education -0.06 0.32*** 0.39*** 

% of people with vocational education 0.04 0.05 -0.01 

Average monthly income 0.12 0.25** 0.26** 

GRP per capita (corrected with CPI index) -0.07 0.21* 0.20* 

Share of teachers with high qualifications 0.12 0.19* 0.23** 

Average teachers' wage 0.31** 0.16 0.26** 

Number of public schools 0.05 -0.09 -0.12 

Number of pupils in public schools (1000s) 0.28** -0.09 -0.10 

Asterisks show the significance level: *** p<0.01, ** p<0.05, * p<0.1 

The geographical distribution shows that such most advantaged regions are concentrated in the 
European and Southern parts of Russia (Fig. 1). Despite the fact that the regions of the Northern part 
of Siberia and the Far East are characterized by high GRP, they lagged behind in terms of access to 
digital devices in 2010. 
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Figure 1. Student access to school Internet in 2010: geographic distribution. 

3.2 Digital gap between Russian regions in 2011-2014 
In the first stage of the project for the modernization of education, schools gained wider access to digital 
devices and high-speed Internet. However, this was not the case everywhere. If we consider the 
dynamics for 2010-2015, then, in percentage terms, students' access to the Internet at school in several 
remote regions has even decreased (Fig. 2). 

 
Figure 2. Dynamics of student access to school Internet in 2010-2015: geographic distribution. 
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Thus, in some regions, the growing access to digital resources has become an incentive for the development 
of the use of electronic services and workflow. However, given the unequal access of schools and students 
to the Internet, the development of these services has also been uneven. As a result, more developed regions 
where students show better performance have gained an additional digital advantage, not only in terms of 
access to devices and resources but also in terms of their use (tab. 2). 

However, other interesting trends emerged. In regions with a smaller population, online magazines in 
schools have become more popular than in more densely populated regions. Moreover, in regions with 
a lower presence of high-qualified teachers the spreading of electronic document management and 
other services has become more. These observations require further study.  

Table 2. The correlation between regional digital and socio-demographic characteristics in 2011-2014. 

 Electronic 
document 

management 
School 
journal 

Online 
teacher 
reports 

Online 
teachers' 
lounge 

Other 
electronic 
services 

% of urban population 0.20*** 0.13** 0.12** 0.07 0.27*** 
% of people with higher education 0.21*** 0.27*** 0.28*** 0.22*** 0.20*** 
% of people with vocational education -0.01 -0.07 -0.10** -0.03 0.00 
Average monthly income 0.07 0.14** 0.16*** 0.23*** 0.20*** 
GRP per capita (corrected with CPI index) 0.00 0.01 0.00 0.09* 0.11** 
Share of teachers with high qualifications -0.13** 0.04 0.07 0.34*** -0.15** 
Average teachers' wage 0.10* 0.15*** 0.16*** 0.21*** 0.21*** 
Average school students' graduate test score 
(Russian language, z-scores) 

0.18*** 0.18*** 0.20*** 0.14** 0.22*** 

Number of public schools -0.08 -0.16*** -0.15** -0.06 -0.08 
Number of pupils in public schools (1000s) -0.06 -0.13** -0.15** -0.05 -0.08 
Asterisks show the significance level: *** p<0.01, ** p<0.05, * p<0.1 

3.3 Digital gap between Russian regions in 2017-2019 
The second stage of the project for the modernization of Russian education showed the widening digital 
gap between region. The spread of e-learning and distance learning programs more often took place in 
more advantaged regions, both in terms of the economy and in terms of the availability and use of digital 
resources and online services (tab. 4). In other words, socio-economic and educational inequalities, 
together with infrastructural differences, have led to a further increase in the digital gap in the 
opportunities of students from different regions. 

Table 4. The correlation between regional digital and socio-demographic characteristics in 2017-2019. 

 
Number of 
e-learning 
programs 

in total 

Number of 
distance learning 
programs in total 

Electronic 
document 

management 
School 
journal 

Electronic 
textbooks 

Online 
library 

Electronic 
services 

Electronic document 
management 0.53*** 0.52*** 1.00     

School journal 0.63*** 0.67*** 0.81*** 1.00 
   

Electronic textbooks 0.70*** 0.71*** 0.75*** 0.88*** 1.00 
  

Online library 0.56*** 0.58*** 0.68*** 0.71*** 0.76*** 1.00 
 

Electronic services 0.44*** 0.47*** 0.85*** 0.72*** 0.66*** 0.66*** 1.00*** 
Number of school computers 0.63*** 0.39*** 0.69*** 0.60*** 0.64*** 0.67*** 0.70*** 
% of urban population 0.16** 0.11* 0.17** 0.18*** 0.22*** 0.22*** 0.29*** 
Average monthly income 0.17** 0.03 0.06 -0.04 0.02 0.09 0.12* 
GRP per capita (corrected 
with CPI index) -0.01 -0.05 -0.10 -0.16** -0.13** -0.07 -0.06 

Number of public schools 0.57 0.61*** 0.80*** 0.90*** 0.86*** 0.72*** 0.69*** 
Number of pupils in public 
schools (1000s) 

0.70*** 0.54*** 0.77*** 0.77*** 0.79*** 0.76*** 0.73*** 
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Geographical distributions show that the most vulnerable from the point of view of the possibilities of 
using e-learning and distance learning programs were students with the potentially greatest need for 
them (fig. 3 and fig.4). Meanwhile, it is these territories that for several years have been demonstrating 
the lag of students in academic performance and access to more prestigious university education [3]. 
Thus, geography affects twice, firstly, when remote regions are more likely to face infrastructure 
problems, and secondly, when the accumulated digital gap potentially prevents students from the North 
of Siberia and the Far East from better coping with graduation tests and entering the university. 

 
Figure 3. The number of e-learning programs in 2019: geographic distribution. 

 
Figure 4. The number of distance learning programs in 2019: geographic distribution. 

programs 

programs 
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4 CONCLUSIONS 
Despite several waves of digitalization, during which schools were equipped with computers and other 
devices, many of them were poorly prepared for online learning during the coronavirus crisis 2020. In 
part, this is the consequence of the large territory and decentralized educational policy for schools’ 
equipping, as a result of which schools in some regions and municipalities have become more prepared 
for the challenges of the pandemic than others. 

The results of the study make it possible to single out some territories where low access to digital 
resources could become a barrier for the students’ performance and their choice of further educational 
trajectory. First of all, these are residents of remote regions of Siberia and the Far East, where the digital 
lag of schools overlayed on the infrastructural problems. As a result, these students were the first to be 
most affected by the forced shift to online learning. Thus, the coronavirus crisis could become a litmus 
test and widens the digital gap in Russian education. 
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