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Abstract 
 
The article is devoted to the problem of solving the problems of forming and improving the digital competence of teachers. 
In determining the essence of the concepts of competence, quantitative competence of the teacher, the conclusions of 
scientists-researchers are given. Upon writing this article, the authors used the sociological method and conducted a survey 
among teachers. The survey involved 2.840 teachers from districts and cities of the Turkestan region of the Republic of 
Kazakhstan. The results of a survey of secondary school teachers on the implementation of methods based on digital 
technologies in education and the development of multimedia content for educational purposes are presented. It was 
concluded that in the Turkestan region there is an urgent need to consider operational measures to form digital competencies 
of teachers. 
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1. Introduction 

1.1. Conceptual Framework 

Today, our society is at the very beginning of a revolution in which our ordinary life skills are 
radically changing, and the world is entering a stage of profound and intense changes in the 
technological, economic and social spheres. The development of new digital teaching tools by teachers 
is the focus of both the professional community responsible for the development of the national 
education system and the institutions of the European Union. 

At the end of 2017, the Education Committee of the European Union developed the profile “Digital 
competence of teachers” (DigCompEdu). The state program “Digital Kazakhstan”, adopted in our 
country, provides for increasing and increasing the level of digital literacy of the population by 2022 by 
83%, providing training of teachers on a permanent basis on new digital technologies for mastering 
new knowledge. This is due to an increase in the pedagogical potential of digital technologies and the 
general availability of digital technical means. This indicates the need for sufficient formation of digital 
competence of teachers for quality education, making creative professional decisions in professional 
growth. 

1.2. Related Research 

According to K. Schwab (2018): “The ability to anticipate future employment trends and needs in 
terms of knowledge and skills that require adaptation is of exceptional importance for all stakeholders 
is an essential component of human capital that directly depends on the availability and quality of 
education”. This scientist calls investments in human capital “not only direct costs for education in 
secondary and higher educational institutions, but also capital investments for self-education, 
improving work experience, as well as in the field of education, science and health” (Schwab, 2018). 
The Incheon Declaration “Education 2030” (2015) is based on the fourth UN sustainable development 
goal “Ensuring inclusive and equitable quality education and lifelong learning for all” (Sustainable 
Development Goals, 2016). 

“We should not direct those who do not try to achieve education to the right path. You cannot help 
those who have not experienced difficulties in expressing their thoughts” (Palmer, 2019), “... as a result 
of joint implementation of learning-interaction of the student with access to knowledge, we will 
achieve success in education” (Palmer, 2020), “... we must transfer the traditions of thinking to the 
new generation, teach them independent thinking and a critical approach to these traditions” (Tomas, 
2016). The importance of self-education of students, continuing since the time of Confucius, shows the 
relevance in terms of digitalization, digital modification of education. The digital transformation of 
education is a response to global information challenges occurring in the world (Bakeyeva et al., 2020). 
If the education system meets the requirements and opportunities of a digital society, then the digital 
transformation of education will lead to a digital economy of society. The modern stage of digitalization 
of education consists in the immersion of all its subjects in the digital educational environment 
(Iatsyshyn et al., 2020; Leshchenko et al., 2021). 

The content of digital education is currently under scrutiny in all developed countries. Such 
concepts as “digital pedagogy”, “digital literacy”, “digital competence”, “digital culture”, and 
“digitalization of education” are widely discussed in the professional environment (Bortvik & Hansen, 
2017; Kroksmark, 2015; McKnight et al., 2016). Digital literacy includes the ability to read and interpret 
digital media, reproduce data and images using electronic devices, and evaluate and apply new 
knowledge obtained from the electronic environment. The teacher’s digital literacy is a system of basic 
knowledge, skills and positions in the field of everyday use of digital technologies (Aymaletdinov et al., 
2019). 

1.3. Purpose of the Study 

In the process of digitalization, there is a radical change in the structure of training and the 
organization of the educational process. In this regard, one of the urgent problems is to update the 

https://doi.org/10.18844/wjet.v14i3.7196


Niyazova, G. Z., Saparkhojayev, N.P., Bazarbaeva, A.I., Azybayev, M.A. (2022). Development of digital competence of school teachers. World 
Journal on Educational Technology: Current Issues. 14(3), 592-603. https://doi.org/10.18844/wjet.v14i3.7196  

 

594 

methods of creating and providing educational content to students using digital technologies. In this 
regard, the purpose of the study is to determine the level of use of digital educational content and 
methods of teaching focused on digital technologies by secondary school teachers in education. The 
main objectives of the research are justification and solution of the problem of creating a digital 
educational environment with the professional participation of teachers, the formation of skills for the 
integrated use of cloud technologies in education, the development of digital competencies, training 
in information law and information security. 

2. Methods 

2.1. Research Method 

The scientific article is methodologically based on the system analysis method. To determine the 
level of use of digital technologies in education using the method of questionnaires and interviews, as 
well as general sociological methods, a survey of teachers of secondary schools was conducted. The 
data obtained in the research were evaluated through descriptive analysis. 

2.2. Participants 

With the support of the human development Department of the Turkestan region, the survey of 
secondary school teachers was conducted in the period from 28.05.2020-30.05.2020 to determine the 
level of use the digital technologies in education. 2840 teachers from districts and cities of the 
Turkestan region of the Republic of Kazakhstan took part in the survey (Figures 1, 2). 

 

 

Figure 1. The ages of the teachers (%) 
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Figure 2. Work experience (%) 

 

2.3. Data Collection Tools 
Research data were collected using a survey created by the researchers. The research participants 

were asked the following questions: 

− When do you use information and communication technologies? 

− How often do you use information and computer technologies? 

− What software tools of information and computer technologies do you use? 

− What educational online resources do you use in your work? 

− What kind of digital educational resources can you develop and process yourself? 

− What technology is often used in education? 

− Do you use online platforms to create and develop digital teaching tools? 

− What works do you often use the information and computer technologies for? 

− Do you follow the security rules when using information and computer technologies? 

2.4. Data Collection Process 
The survey, prepared for the research, was conducted among secondary school teachers who 

wanted to participate in the research voluntarily. Participants were asked to answer all questions. 
2.5. Data Analysis 

The answers given by the participants were analyzed on the basis of reliability. The obtained data 
were analyzed separately by researchers. In the analysis of the data, the research findings are 
presented in figures and tables using percentages. Based on the survey, the authors of the study 
identified tasks for solving the problem of forming the digital competence of school teachers. 
3. Results 

To solve the problems of forming digital competence of school teachers, it is necessary to solve the 
following tasks: 

Task 1. Scientific and methodological definition of the essence and content of the concepts “Digital 
literacy”, “Digital competence”, “Digital competence of teachers” and their components, creation of a 
structural and content model for the formation of digital competence of teachers. 

Task 2. Creation and implementation of an information system for methodological support of 
teachers on the use of digital technologies in education. 

Task 3. Development and implementation of software for determining the level of formation of 
digital competence of teachers. 

Task 4. Organization and implementation of advanced training courses for the formation of digital 
competence of teachers. 

Task 5. Implementation the set of scientific and methodological measures to promote digital 
education and increase the motivation of teachers to use digital technologies in education.  

The results of the survey are shown below (Tables 1-4, Figures 3-9). 
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Figure 3. Question: When Do you use information and communication technologies (personal computer, 
laptop, netbook, tablet, etc.)? (you can choose several answers) (%) 

 

 

Figure 4. Question: How often do you use information and computer technologies (%)? 

 

 

0 10 20 30 40 50 60 70

when preparing educational and planning
documentation

while preparing for lessons

during training sessions

for organizing extracurricular activities

in professional development

63.7

62.5

39.8

34.2

30.1

0

10

20

30

40

50

60

70

80

90

daily 1 time a week only when
submitting

periodic reports

I don't use it at
all

85.3

7.5 6.9
0.3

0 20 40 60 80 100

Microsoft Office (Word, Excel, Power
Point, etc.)

Test creation programs

Programs for preparing and
demonstrating Video lessons

Special (professional) programs

83.6

17.8

52.3

10.5

https://doi.org/10.18844/wjet.v14i3.7196


Niyazova, G. Z., Saparkhojayev, N.P., Bazarbaeva, A.I., Azybayev, M.A. (2022). Development of digital competence of school teachers. World 
Journal on Educational Technology: Current Issues. 14(3), 592-603. https://doi.org/10.18844/wjet.v14i3.7196  

 

597 

Figure 5. Question: What software tools of information and computer technologies do you use? (you can 
choose several answers) (%)? 

 

 

Figure 6. Question: What educational online resources do you use in your work (you can choose several 
answers) (%)? 
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several answers) (%) 
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Figure 8. Question: Do you use online platforms to create and develop digital teaching tools (%)? 

Table 1. What kind of digital educational resources can you develop and process yourself (select multiple 
responses) (%)? 

Answer choice Answers (%) 

Text, presentation, flipchart, spreadsheet 88.3 
Screencast 11.2 
Videocast 17 
Digital storytelling 1.4 
Gamification 1 
Infographics 3.3 
QR code 4.8 
Mental map 4.7 
Virtual laboratory 3.8 
Elements of virtual reality (VR) 3 

 
Table 2. Evaluate your level of knowledge and use of modern information and computer technologies (%) 

Answer choice Answers (%) 

Not enough 11.2 
Average 61.3 
I can teach others 15.8 
In this direction I must take advanced training courses 11.7 

 
Table 3. Choose the appropriate definition for you (%) 

Answer choice Answers (%) 

I can easily find the information I need on the Internet 84.1 
It is difficult to find the information you need on the Internet 15.9 

 
Table 4. What works do you often use information and computer technologies for (you can choose several 

answers) (%)? 

Answer choice Answers (%) 
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Figure 9. Question: Do you follow the security rules when using information and computer 

technologies (%)? 
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Implementation of a set of scientific and methodological measures to promote digital education 
and increase the motivation of teachers to use digital technologies in education the purpose of the set 
of events (seminars, webinars, pedagogical competitions, etc.) organized within the framework of task 
6 is to modernize the educational process, to prepare participants of the educational process for life 
in the context of the formation of the digital educational environment used in the educational process, 
and to develop human capital in the context of globalization. In addition, these measures provide for 
the expansion of professional training of teachers to fully use the pedagogical capabilities of digital 
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4. Discussion 

By “digital competency” scientists understand the individual’s ability to confidently, efficiently, 
critically and safely select and apply information and communication technologies in various areas of 
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life (working with content, communication, consumption, the technosphere) based on the continuous 
development of competencies (relevant knowledge, skills, motivation system and responsibility), as 
well as his readiness for such activities” (Aymaletdinov et al., 2019). Here, digitalization of education 
is one of the important problems in achieving the goal for the formation of digital competence of 
teachers. For example, in 2019 an international Programme for the International Assessment of Adult 
Competencies research, conducted in Kazakhstan among people aged 16-65 years, showed that 
problem-solving skills in the digital environment are significantly lower than the average level of 
Economic Co-operation and Development (OECD) countries (International studies: Kazakhstani…, 
2020). 

Digital competency is one of eight key competencies for lifelong learning developed by the 
European Commission (Bogdanovskaya & Zaichenko, 2015). In the future, there is a forecast that useful 
information does not exceed 20% of the information flow, and the proportion of information noise 
reaches 80% (Ottestad et al., 2014). Also, the basis of the importance of the formation of digital 
competencies of teachers are educational trends: open educational resources; massive open online 
learning; mobile training; corporate training; the growth of e-learning startups; educational potential 
of social networks; personalized, specialized training; gamification; the emergence of national virtual 
universities (García et al., 2015; Cavanagh, 2015; Gushchin, 2021). 

The issues of creating digital competence for teacher training are in the focus of attention of both 
the professional public in charge of the development processes of the national education system and 
the institutions of the European Union. With regard to international research, the concept of digital 
competence takes priority in European policy documents and initiatives (for example: Digital Agenda, 
Communication on rethinking education, Opening up education, Grand coalition for digital jobs) 
(Krasnova & Mozhaeva, 2019). The concept of digital competence, known under the European name 
DigComp, has made a huge contribution to the development of digital competence at the international 
level. DigCompEdu includes the following areas of digital competence of teachers: aimed at the use of 
digital technologies in the professional teaching environment; aimed at developing professional skills 
of searching, creating and sharing digital educational resources; aimed at forming the necessary skills 
of teachers to use digital learning tools; related to the possession of digital tools for evaluating 
educational results; aimed at using digital tools to expand educational opportunities; defines the 
content of the teacher's activities to support the development of digital competence of students 
(Redeker & Poonie, 2017). The digital literacy program launched by the Kenyan Ministry of education 
shows the critical importance of long-term and comprehensive planning for changes that determine 
the overall effectiveness and impact of digital technologies on improving education (Gable, 2019). 

In K. Tokayev’s message “Constructive public dialogue-the basis of stability and prosperity of 
Kazakhstan” set the task of comprehensive implementation of measures to improve the quality of 
education (President’s address “Constructive…, 2019). It is determined by the processes of intensive 
development of the fourth industrial revolution, in which the role of human capital is increasing. The 
main feature is education, new requirements of stakeholders, global new requirements, global 
competition between education providers, intra-system innovators (educational institutions) 
(Kondakov, 2017; Zinchenko, 2020). It is necessary to implement measures to improve the quality of 
human capital within the framework of the standards of the OECD countries provided for in the 
program “100 concrete steps” (Decree of the President…, 2015), it is assumed that it will contribute to 
solving problems, improving digital literacy in education; improving digital literacy of the population, 
specified in the state program “Digital Kazakhstan” (Resolution of the Government…, 2017). As a result 
of solving certain tasks, the solution of the task specified in the state program for the development of 
education and science in the country for 2020-2025 will be achieved, namely, reducing the gap in the 
quality of education between urban and rural schools, regions, educational institutions, students 
(Resolution of the Government…, 2019). 

5. Conclusions 
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The results of the survey showed that in the Turkestan region, there is an urgent need to consider 
operational measures for the formation of digital competencies of teachers for the creation of digital 
educational content and the implementation of digital educational technologies in education. It is also 
necessary to solve the following problems that arise in the process of digitalization of the education 
system and integration into the world educational space: low activity of teachers in the 
implementation of teaching methods based on digital technologies in education; low level of use of 
the educational potential of social networks and cloud services in the educational process; improving 
the level of methodological training of teachers on the formation of information security of students; 
increase the level of knowledge of teachers in the field of intellectual property and copyright, in the 
field of obtaining and using network resources, as well as network communication skills. 

 

Recommendations 

The suggestions for future research as a result of this research are as follows: 

− Studying a world experience of the development of digital competence in Kazakh pedagogy. 

− Developing the methodological system of formation of digital competence of teachers, in 
terms of human capital development. 

 

Acknowledgements 

This research is funded by the Science Committee of the Ministry of Education and Science of the 
Republic of Kazakhstan (Grant No. AP09259047). 

 

References 
 
Aymaletdinov, T.A., Baimuratova, L.R., Zaitseva, O.A., Imaeva, G.R., Spiridonova, L.V. (2019). Digital literacy of 

Russian teachers. Willingness to use digital technologies in the educational process. Moscow: Publisher 
NAFI. https://d-russia.ru/wp-content/uploads/2019/10/digit-ped.pdf 

Bakeyeva, L.V., Brylevskaya, L.I., Pastukhova, E.V., Romanova, Y.S., Skepko, O.A. (2020). Structural and logical 
circuits in learning activities under conditions of education digitalization. Journal of Physics: Conference 
Series, 1691(1), 012216. https://doi.org/10.1088/1742-6596/1691/1/012216 

Bogdanovskaya, I.M, Zaichenko, T.P. (2015). Information technologies in pedagogy and psychology. St. 
Petersburg: Piter. https://ibooks.ru/products/342322 

Bortvik, A., Hansen, R. (2017). Digital literacy in teacher education: are teachers competent? Journal of Digital 
Learning in Teacher Education, 33(2), 46-48. https://doi.org/10.1080/21532974.2017.1291249 

Cavanagh, S. (2015). Facebook moves into 'personalized learning' with charter network. 
https://www.edweek.org/technology/facebook-moves-into-personalized-learning-with-charter-
network/2015/09 

Decree of the President of Republic of Kazakhstan No. 523 “Plan of the Nation – 100 Concrete Steps”. (2015). 
http://adilet.zan.kz/kaz/docs/K1500000100 

Gable, E. (2019). The digital transformation of school education. International experience, trends, global 
recommendations. Moscow: National Research University Higher School of Economics, Institute of 
Education. https://ioe.hse.ru/pubs/share/direct/408113543.pdf 

García, B.J., Tenorio, G.C., Ramírez, M.S. (2015). Retos de automotivación para el involucramiento de estudiantes 
en el movimiento educativo abierto con MOOC. RUSC. Universities and Knowledge Society Journal, 
12(1), 91-104. http://dx.doi.org/10.7238/rusc.v12i1.2185 

https://doi.org/10.18844/wjet.v14i3.7196


Niyazova, G. Z., Saparkhojayev, N.P., Bazarbaeva, A.I., Azybayev, M.A. (2022). Development of digital competence of school teachers. World 
Journal on Educational Technology: Current Issues. 14(3), 592-603. https://doi.org/10.18844/wjet.v14i3.7196  

 

602 

Gushchin, A. (2021). Algorithmic approach to the design of e-learning courses. Lecture Notes in Networks and 
Systems, 228, 207-214. https://doi.org/10.1007/978-3-030-77448-6_19 

Iatsyshyn, A.V., Kovach, V.O., Lyubchak, V.O., Zuban, Y.O., Piven, A.G., Sokolyuk, O.M., Iatsyshyn, A.V., Popov, 
O.O., Artemchuk, V.O., Shyshkina, M.P. (2020). Application of augmented reality technologies for 
education projects preparation. CEUR Workshop Proceedings, 2643, 134-160. http://ceur-ws.org/Vol-
2643/paper07.pdf 

International studies: Kazakhstani schoolchildren show good results. (2020). 
https://www.inform.kz/en/mezhdunarodnye-issledovaniya-kazahstanskie-shkol-niki-demonstriruyut-
horoshie-rezul-taty_a3622775 

Kondakov, A. (2017). Report of A.M. Kondakov at the HSE-School in the era of the fourth industrial revolution. 
https://www.youtube.com/watch?v=BjYmnPwNcY0 

Krasnova, G.A., Mozhaeva, G.V. (2019). E-education in the era of digital transformation. Tomsk: Publishing House 
of Tomsk State University. 
https://kai.ru/documents/678086/11015189/Krasnova_Mozhaeva_Monografija.pdf/e87b0c28-c5f2-
4b4e-85d5-855142f49efd 

Kroksmark, T. (2015). Teaching competence in digital time. Education Inquiry, 6(1), 119-140. 
https://doi.org/10.3402/edui.v6.24013 

Leshchenko, M.P., Kolomiiets, A.M., Iatsyshyn, A.V., Kovalenko, V.V., Dakal, A.V., Radchenko, O.O. (2021). 
Development of informational and research competence of postgraduate and doctoral students in 
conditions of digital transformation of science and education. Journal of Physics: Conference Series, 
1840(1), 012057. https://doi.org/10.1088/1742-6596/1840/1/012057 

McKnight, K., O'Malley, K., Ruzich, R. (2016). Teaching in the digital age: How educators use technology to 
improve student learning. Journal of Research in Technology in Education, 48(3), 194-211. 
https://doi.org/10.1080/15391523.2016.1175856 

Ottestad, G., Kelentrić, M., Guðmundsdóttir, G.B. (2014). Professional digital competence in teacher education. 
Nordic Journal of Digital Literacy, 9(4), 243-249. https://doi.org/10.18261/ISSN1891-943X-2014-04-02 

Palmer, J.A. (2019). Fifty major thinkers about education. From confucius to dewey. 
http://www.litres.ru/pages/biblio_book/?art=48588008 

Palmer, J.A. (2020). Fifty modern thinkers about education. From piaget to the present day. 
http://www.litres.ru/pages/biblio_book/?art=48588300 

President’s address “Constructive public dialogue – the basis of stability and prosperity of Kazakhstan”. (2019). 
https://www.primeminister.kz/en/address/02092019 

Redeker, K., Poonie, J. (2017). European framework for the digital competence of educators: DigCompEdu. 
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/european-
framework-digital-competence-educators-digcompedu. 

Resolution of the Government of Republic of Kazakhstan No. 827 “About approval of the state program “Digital 
Kazakhstan””. (2017). http://adilet.zan.kz/kaz/docs/P1700000827 

Resolution of the Government of Republic of Kazakhstan No. 988 “About approval of the state program for the 
development of education and science of the Kazakhstan Republic for 2020-2025”. (2019). 
http://adilet.zan.kz/kaz/docs/P1900000988 

Schwab, K. (2018). The fourth industrial revolution. Nur-Sultan: National translation Agency. 
https://law.unimelb.edu.au/__data/assets/pdf_file/0005/3385454/Schwab-
The_Fourth_Industrial_Revolution_Klaus_S.pdf 

Sustainable Development Goals. (2016). https://www.un.org/en/academic-impact/page/sustainable-
development-goals 

The Incheon Declaration “Education 2030”. (2015). https://unesdoc.unesco.org/ark:/48223/pf0000245656 

https://doi.org/10.18844/wjet.v14i3.7196


Niyazova, G. Z., Saparkhojayev, N.P., Bazarbaeva, A.I., Azybayev, M.A. (2022). Development of digital competence of school teachers. World 
Journal on Educational Technology: Current Issues. 14(3), 592-603. https://doi.org/10.18844/wjet.v14i3.7196  

 

603 

Tomas, G. (2016). Education: A very brief introduction. Oxford: Oxford University Press. 
https://global.oup.com/academic/product/education-a-very-short-introduction-
9780198859086?lang=en&cc=au 

Zinchenko, A.S. (2020). Project-focused personnel management approach of higher educational institutions. Asia 
Life Sciences, 22(2), 243-256. 

https://doi.org/10.18844/wjet.v14i3.7196
https://global.oup.com/academic/product/education-a-very-short-introduction-9780198859086?lang=en&cc=au
https://global.oup.com/academic/product/education-a-very-short-introduction-9780198859086?lang=en&cc=au

