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Abstract—The relevance of the research topic is due to modern global 

digital transformations and the transition to the digital economy and digital 

society. Social digitalization is caused by qualitative technological changes. All 

over the world, digitalization in education is closely related to a new way of life 

in a digital environment and the emergence of generations who were born and 

study in the specific environment. The study was based on a survey assessing 

the quality of digitalization in education, which involved 475 students and 118 

teachers of the Russian State Vocational Pedagogical University 

(Yekateringburg). Based on the analysis of modern research on digital 

education, the most important components of digitalization have been identified 

and assessed in the survey. The survey was based on a Likert scale; the 

importance of each significant aspect of digitalization was assessed from 0 to 

10. Unanimously, the research participants rated the level of penetration of 

digital technologies into Russian higher education as low: 3.15 (students) and 

3.43 (teachers). The contribution of digitalization to academic performance was 

rated above average (7.25 and 5.21, respectively). There were some differences 

in the assessment of the role of the teacher in the digital environment (4.65 and 

7.14), the convenience of the digital environment (7.11 and 2.53) and its 

positive impact on student motivation (8.09 and 3.61, respectively). The 

increase in the cognitive capabilities of students due to digitalization was also 

differently assessed by the students and teachers (6.88 and 3.11, respectively). 

Thus, digitalization in Russian universities generally reflects the expectation of 

its future development and a positive student attitude to the available 

opportunities. The novelty of the research is an attempt to objectively assess the 

internal process of digitalization and determine further research directions. In 

practice, the study can reform the education system, accelerate and improve the 

process of higher education digitalization. 

Keywords—Digitalization, vocational education, digital transformation, digital 

education, personalization of education 
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1 Introduction 

The relevance and significance of the digital transformation of the educational pro-

cess is caused by the global processes of the transition to the digital economy and 

digital society. The digital way of life, like any new technological order, opens up 

new socio-economic prospects for the society and provides people with new opportu-

nities. It has been generally accepted that the digital transformation of society is 

changing the global landscape, the role and opportunities of the student in this world 

(especially in the world of professions) [1]; new types of activity that expand the 

boundaries of the modern world appear; new technologies change the instrumental 

capabilities of the economic subject; the role of motivational and value attitudes and 

moral-ethical qualities of the individual also increases [2,3]. 

The digital economy is being registered and legitimized at the level of international 

agreements on a new economic order. In particular, this refers to the 2016 Ministerial 

Meeting held in June 22-23, in Cancun (Mexico), which was attended by the ministers 

of the Organization for Economic Cooperation and Development (OECD), the Euro-

pean Union and a number of other countries (Russia was not included). This meeting 

is considered as a benchmark of the modern purposeful movement towards the digital 

transformation of modern society [4]. The basic idea of the Ministerial Declaration on 

the digital economy was the recognition of the digital development of the world econ-

omy, the growing use of and investment in digital technologies and capital, as well as 

the recognition that the digital economy acts as a powerful catalyst for innovation, 

growth and well-being of citizens. A special focus is placed on the relationship of the 

digital economy with the digitalization of education as people must have certain skills 

to participate in the digital economy and digital society. 

A number of studies are devoted to the relationship between the economy and edu-

cation in the modern digital world; they examine the features of the development of 

practical skills and competencies of students based on case studies in the digital econ-

omy. People working in the digital environment should be able to create and process 

complex information; think systematically and critically; be creative, and able to solve 

real problems of the digital world [5,6].  

According to research, in 2017, the share of the digital economy in Russia was 

3.9% while in the USA and China the indicators were 10.9% and 10%, respectively. 

Economists believe that highly digitized economies are characterized by more effi-

cient economic, social and other spheres; they also have great opportunities to invest 

in the social sphere due to the efficient production rate, high added value, regular 

budget contributions, etc. [7]. 

In a number of studies, the issue of the development of digital education is closely 

related to the introduction and implementation of the artificial intelligence technology 

in the daily life [8]; the advent of native digital generations, people who reside in the 

digital environment, dramatic changes associated with career guidance, multiple 

changes in employment and lifelong learning [2,9]. The issue of the ambiguity of 

human interaction with the digital environment and its negative impact on cognitive 

abilities, attention, and other aspects of human life is of particular importance [10]. 
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The first attempts to comprehend the challenge of the digitalization of education in 

Russia, its possible solutions, and priority tasks to modernize education are described 

in a multi-author book edited by Gorbunov [11]. It discusses the institutional changes 

in modern society driven by digitalization, considers the issues of the development of 

a digital educational environment, and analyzes the changes in educational technolo-

gies used in the vocational school. Today digital technologies affect all spheres of 

public life: business, communication, healthcare, travel, education. Digitized educa-

tion can transform any country by developing human resources and increasing the 

productivity of the state [12].  

The purpose of the study is to describe an integrated approach to the concept of 

"digitalization of education" and its implementation in the educational process. The 

research objectives are as follows: comparative analysis of the digitalization of educa-

tion in Russia and abroad; identification of the characteristics of the concept of the 

"digitalization of education"; identification of the differences between the concepts of 

"distance education", "online education", and "e-learning"; assessment of the level of 

implementation of digital technologies in general and vocational education. The study 

has a practical focus and can be used to improve the processes of digitalization of the 

Russian higher education. 

1.1 Literature review 

The analysis of modern scientific research on the digitalization of education allows 

us to conclude that many problems are common to a number of countries, including 

Russia; however, they often acquire their own national specifics due to different lev-

els of economic and social development [7]. The studies conducted over the past dec-

ade prove that teacher training and digital competences, which are often better devel-

oped in native digitals than educators, play a crucial role [13]. 

Most Russian scholars are aware of the need to transform modern education within 

the framework of lifelong learning, i.e., at all levels of general and vocational educa-

tion and self-education. Some Russian researchers note that new information and 

communication technologies are the pre-condition for the deployment of digital peda-

gogy [14].  

Special attention is given to the development of digitalization in vocational peda-

gogy due to the fact that student success directly correlates with teacher competencies 

[7,15]. Digital practices, in particular, computer games, are widely used to involve 

schoolchildren and students in the learning process [16]. In Russia, there are also 

digital transformation plans, for example, patterns aimed to improve the quality of 

economic education in Russia. Akimutina [17] believes that the creation of situational 

centers for digital management of education in the regions is feasible; she notes that 

they will make it possible to competently make decisions in crisis situations, as well 

as reduce labor costs associated with collecting, processing and storing data.  

Foreign studies on the digitalization of education describe the general consensus of 

scientists that digital technologies are an integral part of the modern learning process. 

The European Commission is developing a number of policy initiatives to modernize 

education and vocational training, fund research and innovation to advance digital 
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technologies used for learning, and assess the digitalization of education [18]. The 

foreign experience of the higher education digitalization is studied and applied in the 

Russian Federation; it is described in the study by Kochergin and Zhernov [19].  

The analysis of foreign scientific research on digitalization allows us to make the 

following conclusions: the evolution of the education industry and its development 

features in the 21st century based on the transition from the “old school” to the “new 

school” occurs due to digitalization [20]. The digitalization of education affects the 

education ecosystem [21]. Sukhomlin [4] also highlights the importance of digital 

skills in the ecosystem of the digital economy and shows the feasibility of deploying a 

national system aimed at the development of digital skills based on open educational 

practices, i.e. a system that implements educational practices based on international 

educational standards in the field of information technology. Le [22] focuses on com-

puter-based learning aimed at the development of critical thinking and identifies the 

shortcomings of this technology. 

Foreign researchers discuss the digitalization of education in Finland, the role of 

digital transformations and the growth of educational technologies in the context of 

secondary education, the replacement of old teaching methods and practices with the 

new ones, the introduction of dramatic changes in instructions and the assesment 

methodology [23,24]. Näykki et al. [25] highlight growing opportunities for learning 

and interaction in the educational and professional contexts through technological 

innovations, such as social networks, educational games and digital technologies, etc. 

However, technological transformations can also carry the potential risk of neglecting 

the affective learning processes, i.e. processes associated with emotional sufferings 

and self-actualization of students in the learning process.  

The researchers of the Curry School of Education and Human Development, Uni-

versity of Virginia (USA), have demonstrated an interesting experience. They ana-

lyzed the effectiveness of online courses compared to intramural attendance in terms 

of the success and motivation of students to study. The results of the study showed 

that students studying online had poorer performance and experienced more difficul-

ties compared to intramural students. There were no significant differences in student 

motivation in the experimental groups [26].  

Foreign and domestic researchers note that the digitalization of education has sig-

nificantly changed the relationship between the teacher and the student. This is due to 

the fact that today the student has free access to various sources of information, as 

opposed to the traditional model of education, and therefore teaching methods should 

be more interactive and attractive based on digital technologies [13,27,28]. Digitaliza-

tion does not completely eliminate the human factor in education; it defines a new 

place and qualifications of teachers in a digital society and the education system [5]. 

The teacher should not be a knowledge transmitter, but a mentor and facilitator, 

whose task is to help students adapt and apply the knowledge gained. In Russia and 

abroad, there is a great fear of change and the loss of selfhood; a focus on stability and 

a lack of strategic vision [2]. 

In domestic and foreign studies, there is no unequivocal opinion on the role and the 

place of digitalization in the educational process. While recognizing that digital tech-

nologies have changed modern education, scientists highlight the fears and doubts of 

iJET ‒ Vol. 16, No. 04, 2021 125



Paper—Digitalization of Modern Education: Problems and Solutions 

educators about how or even whether to include them in teaching [29]. However, the 

failure to integrate technologies into the educational process can do a disservice to 

students when they enter the labor market. Analyzing the problems of the digitaliza-

tion of education, researchers note some negative consequences for schoolchildren 

and students that arise during its implementation; they are the loss of mental abilities 

(ability to perceive large texts without delving into the content), screen addiction, 

decreased social skills and the development of cancer [8,9]. According to Shipp and 

Noula [30], digitalization is transforming educational opportunities starting from the 

initiatives to provide basic education to the programs in the world's leading educa-

tional institutions. They argue that relevant skills and familiarity with the digital eco-

system are required; however, there is also a need for the third outcome to have a 

better digital life. Thus, it is important to bring up citizens who are inspired, motivat-

ed, and equipped to challenge the institutional power and change the world. The re-

searchers concluded that students having a digital background were more likely to 

meet employers' expectations. Modern digital technologies support student learning 

on the scale that was previously unimaginable through individualized instruction 

methods to cater to the needs of every student. Informational and intellectual support 

helps teachers adapt their activities to the needs of individual students so that they 

receive proper advice at the right time [30].  

Both developed and developing countries should deal with the digitalization of ed-

ucation [31]. Kalolo [31] highlights the fact that the digital era around the world has 

proven its ability to transform most educational processes and systems, including the 

educational systems of developing countries (including Tanzania). Considering the 

infrastructure and resource problems in the region, the researcher places the focus on 

the attempts to bridge the knowledge gaps associated with digital technologies in 

education and describes problem areas and promising approaches to their solution. 

Learning Management Systems (LMS) allow students to access any online course and 

resource to receive on-demand assistance beyond the physical reach of their instruc-

tors [32]. At the same time, there is a consensus of opinion that the digitalization of 

economy and education is the future; economic and educational processes are inter-

connected and objectively conditioned by the overall development of the world and 

civilization that brings a new vision of and attitude to the education system, new 

forms, and means of education. Therefore, there is a need to include new digital tech-

nologies in these processes.  

2 Methods 

2.1 Methods 

Based on the analysis of the methodological approaches described in the economic 

and pedagogical literature, a group of assessment parameters was defined; in our 

opinion, they are the most consistent with the research problem related to the quality 

of the digitalization of higher education. The parameters were determined by refining 

the research concepts and methodologies based on the latest practical research in this 
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area [1,10,15]. The study was based on surveying a statistically significant sample of 

representatives of a higher educational institution and comparing the assessments of 

the digitalization process by the teaching staff and students. 

2.2 Participants 

The research took place at the Russian State Vocational Pedagogical University 

(Yekateringburg). The research is based on the survey of two groups of participants: 

375 students and 118 teachers. The research sample consists of students of all full-

time courses aged 18 to 23 (187 men and 188 women, 19 specialties) and teachers 

aged 30 to 64 (59 men and 59 women, 16 departments and 5 institutes of the educa-

tional institution). The research sample was randomly designed in order to involve the 

most representative group of students and teachers to obtain the most reliable assess-

ment of the digitalization of education in the Russian Federation through the example 

of the university involved. Given the impossibility of establishing the value of the 

sample attribute and based on the general population, the reliability of the sample is 

0.498 (student sample) and 0.328 (teacher sample).  

2.3 Data analysis 

The participants were asked to assess each questionnaire item on a 10-point scale, 

where 0 is the negative assessment or complete disagreement with the statement, and 

10 is complete agreement with the statement. When statistically processing the results 

of the survey, the average value of each aspect was calculated, as well as the standard 

deviation. The deviation was studied to establish the dispersion of the respondents' 

opinions on the item. The Pearson correlation coefficient was calculated between 

every two questionnaire items of both the student questionnaire and the teacher ques-

tionnaire in order to establish possible relationships between them. 

2.4 Statistical processing 

Statistical processing and analytical research of the survey results was performed in 

SPSS Statistics 22; the results were visualized in MS Excel 2013. Based on the survey 

results processing, the percentages of the answers were determined, as well as the 

standard deviation for each answer, and the Pearson correlation coefficients between 

every two answers. The results that showed a significant statistical correlation were 

used in the study. 

2.5 Ethical issues 

Teachers and students were invited to participate in the study by sending invita-

tions to the departments and by e-mail. The anonymity was guaranteed. If the partici-

pant accepted the invitation, he or she was assigned a unique identifier to process his 
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or her questionnaire. Thus, we did not get access to any personal data of the partici-

pants and were confident that they complied with the sampling requirements. 

2.6 Research limitations 

The study considers one large Russian university and describes reliable results; 

however, they require clarification on the example of other universities located in 

different regions and a sample involving different social and ethnic groups of the 

participants. In addition, the study does not address gender differences or assessments 

by foreign students, which may be the subject of further study. 

3 Results 

The analysis of the correlation between the answers of teachers and students 

showed a low negative value (-0.28). Thus, there is no statistically significant rela-

tionship between the assessments of the digitalization of education by teachers and 

students. 

According to the teacher assessment of the digitalization of education (Fig. 1), the 

most significant factor is still teacher participation (7.14) while the convenience of 

digital educational tools is low-rated (0.23 at the minimum standard deviation of 0.44, 

which indicates the high unanimity). The impact of digitalization on student motiva-

tion and the improvement of the cognitive abilities of students was also assessed as 

minor (3.61 and 3.11, respectively). At the same time, the effect of digital education 

on the academic performance improvement is much higher (5.11 at the maximum 

standard deviation of 1.46). This suggests that the opinion of the teachers is more 

divided on this issue than on any other. We have a hypothesis to be tested that in this 

case the range of assessments may be related to the age of teachers and their personal 

digital literacy. 

 

Fig. 1. Teacher assessment of the digitalization of education 
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Student assessment of the digitalization of education is described in Fig. 2. On av-

erage, student assessments were higher compared to the ones given by teachers even 

with the standard deviation. The teacher and student assessment of the overall pene-

tration of digital technologies into the educational process was quite identical (3.43 

and 3.15 within the mutual statistical error, respectively). The effect of digitalization 

on academic performance (7.25 at the deviation of 2.42) was also highly assessed. 

That is, students and teachers have no consensus on the assessment of this parameter. 

The greatest difference between the assessments relates to the effect of digitalization 

on the cognitive capabilities of students. According to the teachers, the effect is rela-

tively poor while the students find it one of the strongest (6.88). According to the 

students, the increase in motivation to study is most affected by digitalization (8.09); 

this is the highest average assessment in the student questionnaire. The student as-

sessment of the convenience of digital learning was also much higher (7.11 at the very 

low deviation of 0.98). 

 

Fig. 2. Student assessment of the digitalization of education 

Further research should be aimed at the study of the differences between the as-

sessments of the impact of digitalization on the motivation of students and their cog-

nitive abilities. Based on the results of similar studies, it can be assumed that students 

are more emotionally involved in digital life and they positively assess any electronic 

communication regardless of the results produced. The same applies to assessing the 

convenience of digital educational tools that have already been introduced in the Rus-

sian higher education system. The difference between the assessments of teachers and 

students is apparently due to different levels of digital literacy and the regularity of 

using the digital environment. This may also be evidenced by the low standard devia-

tion of this parameter in the student assessment and the high one in the teacher sample 

that is characterized by a significant age range. Older people still experience difficul-

ties when using the digital environment and digital educational tools [13]. Thus, the 

assessment of motivation may be accurate due to the fact that it is given by the one 
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who is motivated (the student) while the assessment of the impact of digitalization on 

cognitive abilities requires independent verification. 

In general, we can conclude that both students and teachers gave a relatively low 

assessment to the penetration of digital technologies into the educational process, but 

at the same time they rated the quality and positive impact of this process on the 

achievement of personal and pedagogical goals as average or high. With due regard to 

the differences between the assessments, we can conclude that this is an assessment of 

positive expectations rather than actual results; however, this form of pedagogy is 

rapidly developing and quickly providing the expected results. 

4 Discussion 

Research on digitalization has been carried out in a number of foreign studies over 

the past years; their review shows that this process is dubious in almost all countries 

regardless of their economic and social development level [2,10]. There are very few 

studies devoted to the integral assessment of the digitalization process and its compo-

nents. More often, the projects to improve certain elements of this process are offered; 

these include online learning, mobile learning, mixed methods of teaching, the use of 

cloud technologies, etc. All these technologies are independently implemented in 

accordance with specific needs. Therefore, in order to give an integral assessment of 

the digitalization process, we share the opinion of other researchers and highlight the 

need to determine the concepts of digitalization [8]. 

Foreign research also considers the conceptual apparatus associated with digital 

learning: mobile learning, one-to-one learning, synchronous and asynchronous online 

courses (the right balance between synchronous learning that allows student collabo-

ration and asynchronous learning focused on individual activities) [33,34]. Shaffer 

[33] prefers automated knowledge assessment and discusses the importance of com-

puter-based learning and intellectual tutoring to improve teaching; he defines the 

problem of online education (massive open online courses) while considering other 

problems that are common to both foreign and Russian education systems.  

The asynchronous approach to the educational process involves the upload and 

transfer of the educational content within the educational program, its independent 

study by students, and electronic reporting to the teacher according to the personal-

ized course schedule. The synchronous approach involves real-time training based on 

distance learning technologies (DOT) through video conferencing, chats and webi-

nars. A webinar can be conducted within the framework of the traditional extra-mural 

course or distance learning, which involves a web conference followed by the teacher 

and student feedback [7].  

A special focus is placed on the concept of distance learning; it is defined as train-

ing based on information technologies and telecommunication networks that indirect-

ly accompany (at a distance) the student and sometimes completely exclude face-to-

face teacher feedback.  

The concept of an online course should be distinguished; this is a collection of 

electronic educational resources for organizing and supporting the educational process 
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in a digital environment of an academic discipline. The concept of e-learning involves 

educational activities (regardless of the form of education) that require the use of 

electronic databases and information, tools for processing and transmitting infor-

mation through certain communication lines, active interaction between the teacher 

and the student in a digital environment. 

These elements are gradually being integrated with each other to make up a com-

mon pedagogical system, which may create a truly digital learning environment. Ac-

cording to some researchers, this system integrates secondary, primary and preschool 

education [8]. This process is also observed in the educational institution, where we 

conducted our study; however, it is lengthy and is slowed down by a number of fac-

tors. 

Russian researchers are more cautious about digitalization. Manikovskaya [35], 

Machekhina [36] are concerned about the elimination of the educational, personal, 

and axiological aspect from the educational process. Other researchers believe that 

technologization and pragmatization of modern educational content are clearly ob-

served in education; this should not exclude a close cognitive and creative interaction 

between the teacher and the student [14,37]. Enikeeva and Enikeev [38] believe that 

digital changes will enrich the educational activities of Russian educational organiza-

tions and make education more accessible.  

A comparative analysis of foreign and domestic studies devoted to the digitaliza-

tion of education shows that the scientific community is aware of the need and com-

plexity of these changes and their direct inclusion in the educational process. In for-

eign research, the emphasis is shifted towards the introduction of digital technologies 

in education while Russian studies describe the phenomenological and technological 

approaches. The difference between Russian and foreign studies is the fundamental 

approach to the solution of such a complex social and state problem in the field of 

education. This is due to the special vision of the student in the education system, the 

approach to the personality as a certain phenomenon and value, and therefore a spe-

cial attitude towards various changes, reforms, and innovations both in society and 

education as it is education that forms personality, the worldview and general attitude 

to the world.  

The low assessment of the teacher role in the digital learning environment in our 

study is closely related to the problems of transforming teaching methods. A lot of 

experience in teacher training and mutual learning has been gained and the social 

tension of digitalization of all spheres of life has been successfully eliminated [3,6,8]. 

The digitalization of the educational process (the use of e-learning and distance learn-

ing technologies, the development and implementation of online courses, etc.) has a 

significant impact on the teacher.  

In our study, the low assessment of the digital changes implemented in education 

correlates with the current problems of the Russian education system. The legislation 

governing teacher work does not reflect the increasing requirements for teachers asso-

ciated with the digitalization of education. This is one of the reasons that impedes the 

introduction of digital technologies into the educational process. This problem cannot 

be solved by improving the qualifications and digital literacy of teachers. The intro-

duction of large-scale changes requires the creation of appropriate conditions for the 

iJET ‒ Vol. 16, No. 04, 2021 131



Paper—Digitalization of Modern Education: Problems and Solutions 

immediate performers. In this regard, the teaching load of 900 hours assigned to 

teachers seems to be unacceptably high as they have to work in the conditions of a 

rigidly increasing labor intensity; this does not allow educators to actively participate 

in the implementation of projects on the digitalization of the educational process [39]. 

The established teaching load impedes the digitalization of the educational process as 

it is a laborious process both in terms of time and the development of the educational 

content. It is no coincidence that today Russian universities do not have significant 

achievements in this area.  

5 Conclusion 

The generalization of foreign and domestic research devoted to the issue of the dig-

italization of higher education allows us to make a conclusion about the generality 

and relevance of the problem, both from the perspective of the implementation of 

technologies and their scientific and theoretical conceptualization, i.e. a reasonable 

combination of classroom, personalized and distance learning; the use of digital tech-

nologies in accordance with the purpose of the lesson, etc. The studies on the digitali-

zation of education are quite diverse and generally have a political aspect (they de-

scribe events accompanying the introduction of digital technologies in education), a 

regulatory aspect (the analysis of regulatory legal acts and legal documents governing 

the digitalization process in the country), a technological and psychological aspect 

(the teacher's readiness to be trained to develop and implement digital educational 

content), an axiological aspect (technologization and humanization of the educational 

process), etc. 

The study was based on a survey assessing the quality of digitalization in educa-

tion, which involved 475 students and 118 teachers of the Russian State Vocational 

Pedagogical University (Yekateringburg). The survey was based on a Likert scale; the 

importance of each significant aspect of digitalization was assessed from 0 to 10. Both 

students and teachers gave a relatively low assessment to the penetration of digital 

technologies into the educational process (3.15 and 3.43, respectively). At the same 

time, the contribution of digitalization to academic performance was rated above 

average (7.25 and 5.21, respectively). The difference between the student and teacher 

assessments was observed in the assessment of the teacher role in the digital environ-

ment (4.65 and 7.14, respectively; the teachers rated their role much higher), the con-

venience of the digital environment (7.11 and 2.53, respectively) and its positive im-

pact on student motivation (8.09 and 3.61 respectively). The increase in the cognitive 

capabilities of students due to digitalization was also differently assessed by the stu-

dents and teachers (6.88 and 3.11, respectively). Thus, digitalization in Russian uni-

versities generally reflects the expectation of its future development and a positive 

student attitude to the available opportunities.  

The study aims to improve the education system and accelerate the digitalization of 

higher education, which will provide the digital economy with competent personnel. 
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