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Abstract-- This article focuses on the development of a 

methodology aimed at fostering the digital competence of future 

engineering pedagogues through the utilization of digital tools. 

With the digital transformation of the education system, it 

becomes imperative to adapt the methods of working with 

educational stakeholders. The creation of a digital educational 

environment involves equipping organizations with modern 

equipment and advancing digital services and content. Future 

engineering pedagogues require digital competencies to 

effectively integrate digital technologies into the educational 

process. This article presents a concept for the methodology, 

which involves the design of practical tasks at three levels: basic, 

intermediate, and advanced. The results of an experiment 

conducted with students demonstrate that the proposed 

methodology yields higher grades compared to traditional 

methods. The findings underscore the importance of 

empowering engineering pedagogues with digital competences to 

prepare students for the digital era. 
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I. INTRODUTION 

In the context of the digital transformation of the education 
system, changes in the methods of working with educational 
stakeholders come to the forefront. The development of a 
digital educational environment in educational institutions 
involves not only equipping organizations with modern 
equipment but also the advancement of digital services and 
content for educational activities [1, 2]. 

Digital technologies are playing an increasingly significant 
role in modern education, demanding corresponding 
competencies from future engineering pedagogues. In today's 
world, where digitalization is penetrating various spheres of 
life, the preparation of highly skilled engineering pedagogues 
with digital competence becomes a necessity. These 
professionals must be able to utilize modern information and 
communication technologies (ICT) in the educational process 
to ensure high-quality and innovative education for students 
[3]. 

Digital competence has become an integral part of modern 
pedagogical practice. In the contemporary educational context, 
engineering pedagogues play a crucial role in preparing the 
younger generation for the digital world, where technology 

permeates all aspects of life and work. To successfully equip 
future engineering pedagogues for the digital landscape, it is 
necessary to develop effective teaching methodologies that 
enable them to acquire not only technical skills but also foster 
digital competence.  

In recent years, significant progress has been made in 
researching the development of digital competence among 
future engineering pedagogues. Foreign studies, such as [4] 
and [5], present various approaches and models used to 
enhance digital competence in different countries. These 
studies identify key components and practices that help 
students-future educators acquire the necessary skills. 

Furthermore, works like [6] and [7] offer an international 
perspective and a systematic literature review examining the 
impact of technology integration on the development of digital 
competence among future engineering pedagogues. They 
highlight success factors and provide recommendations for 
effective digital competence formation. 

Today, the country is creating all the necessary conditions 
for the development of digital technologies. This is 
undoubtedly the result of successful collaboration between the 
government, the private sector, civil society, and the 
information technology community. It is not surprising that in 
such conditions, as emphasized in the Address, our country can 
join the ranks of advanced nations where digitization is not 
only a symbol of economic success but also of societal 
development as a whole in just one year, 2020. 

Digital culture of an individual is an integrative quality that 
includes a special level of digital literacy and competence [9, 
10]. The primary responsibility for shaping individuals with an 
adequate level of digital competence lies with the education 
system, particularly schools. In order to develop the digital 
competence of students, it is essential for educators to employ 
effective instructional strategies and utilize modern teaching 
tools that facilitate practical experience in utilizing digital 
technologies[11, 12]. 

Digital competence implies the ability of an individual to 
critically, confidently, safely, and effectively organize their 
work using information and communication technologies, 
while achieving positive outcomes [13]. A person should be 
able to operate in a digitalized environment and understand the 
significance of self-education and self-improvement in this 
field. Digital competence entails the capacity and willingness 
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of an individual to apply information and communication 
technologies to solve various tasks. Thus, digital competence 
is a fundamental characteristic of personal effectiveness in the 
context of the development of information and communication 
technologies [14]. 

The aim of this article is to describe the concept of an 
innovative method as a means of developing the digital 
competence of learners. 

II. THE DIGITAL COMPETENCE   

Digital competence is a multi-component structure that 
encompasses four components [15]: 

Information and media competence denote the possession 
of knowledge and skills, motivation, and responsibility of an 
individual to search for relevant information, process it, and 
systematize it. 

Communicative competence involves organizing one's 
communication using information and communication 
technologies. 

Technical competence entails understanding the 
functioning of personal computers and other technical devices, 
and being able to utilize gadgets to organize one's work. 

Consumer competence entails utilizing the capabilities of 
modern gadgets to solve various tasks. 

In academic literature, there is a variety of definitions of 
digital competence, each emphasizing specific aspects of this 
concept. It would be difficult to provide a complete list of all 
these definitions. An analysis of scientific publications on this 
topic also indicates the lack of a unified approach to defining 
and understanding terms such as "digital competence," "digital 
literacy," and "digital skills." Sometimes in research, these 
terms are used interchangeably [16]. 

In one scientific publication [17], the importance of digital 
competence for students in addressing global challenges is 
emphasized. Concepts such as "digital competence," "digital 
literacy," and "digital skills" are mentioned in the literature and 
used as synonyms. However, there is a close connection 
between digital competence and digital literacy, and 
sometimes they complement each other, even if they have 
some differences in meaning [1]. 

In foreign scientific publications, there is an opinion that 
digital competence should be replaced by digital literacy in an 
educational context. This is because digital competence pays 
more attention to ethical and social aspects as well as security 
in using digital technologies. It also encompasses a wider 
range of knowledge, skills, and interests [17, 18]. Digital 
competence can be regarded as a vital skill for successfully 
adapting to the era of digital technologies, involving the ability 
to learn, work, relax, play, and use digital resources with 
confidence and creativity [1]. 

Digital competence should be considered as a set of skills 
that facilitate the use of digital technologies, teamwork, the 
development of critical thinking, the stimulation of creative 
approaches, and improvement in communication. In an 
educational context, digital competence means the ability to 
apply knowledge and skills for planning, implementing, 
evaluating, and continually improving teaching and learning 
processes supported by digital technologies, in addition to a 
solid theoretical foundation. 

The International Telecommunication Union (ITU) 
distinguishes three skill groups: basic, intermediate, and 
advanced. The basic group encompasses skills necessary to 
function at a minimal level in society, i.e., the skills that all 
members of society should possess, known as basic digital 
literacy. Intermediate skills enable professional use of digital 
tools to achieve results, including rudimentary programming 
skills or the ability to prepare technical assignments. Advanced 
skills are geared towards professionals who create the digital 
environment, those who shape the new digital reality Fig.1 

 

Fig. 1. Continuum of Digital Skills [16]. 

Analyzing the presented model, an original approach can 
be identified, which is related to the segmentation of target 
groups based on the level of competency. However, the skills 
are presented as specific actions and even key directions. To 
utilize this model, it is necessary to modify the skill names in 
formulations that are commonly accepted in higher education 
and professional standards. 

The vision of the European Digital Competence 
Framework for Citizens (DigComp) closely aligns with the 
"Digital Uzbekistan 2030" program. DigComp identifies five 
areas of digital competence: 

1. Information Literacy: Enables the acquisition of skills 
and abilities to identify information needs, conduct 
searches for reliable and up-to-date digital data, and 
utilize digital tools for storing, managing, and 
organizing digital information and data. 

2. Communication and Collaboration: Develops the 
ability to interact in a digital environment, 
communicate and collaborate using digital 
technologies, and utilize specific digital services. 

3. Digital Content Creation: Involves the ability to 
create and edit digital content, integrate new 
information into existing knowledge frameworks 
while adhering to copyright and licensing regulations, 
and formulate clear questions and tasks for computer 
systems. 

4. Security: Emphasizes the protection of devices, 
content, and the confidentiality of personal data as a 
crucial skill for operating in a digital environment, 
including safeguarding the physical state of 
technologies. 
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5. Problem-Solving: Focuses on the capacity to identify 
needs and problems, as well as the ability to address 
them in a digital environment. This includes utilizing 
digital skills and tools to update software products. 

DigComp proposes a conceptual reference model of 
competencies, highlighting the importance of information 
literacy as a primary skill. Additionally, communication and 
collaboration, digital content creation, security, and problem-
solving are recognized as significant competencies [16]. 

Analyzing the DigComp model and comparing it to the 
key competencies in the field of digital literacy required for 
future engineering pedagogues in the field of vocational 
education, we can identify overlapping aspects, which are 
presented in Table I. 

TABLE I.  COMPARISON OF KEY COMPETENCIES IN QUALIFICATION 

REQUIREMENTS AND COMPETENCIES PRESENTED IN THE DIGCOMP MODEL 

Qualification 

requirements 

DigComp Model Competencies 

Communication and 
collaboration in the 

digital environment 

Communication and collaboration: 

▪ interaction through digital technologies 

▪ exchange using digital technologies 

▪ cooperation through digital technologies 

▪ network etiquette 

▪ digital identity management 

Self-development and 
self-education in 

conditions of uncertainty 

Problem solving: 

▪ identifying gaps in digital competencies 

Creative thinking Problem solving: 

▪ solving technical problems 

▪ identification of needs and technological 

responses 

▪ creative use of digital technologies  

Information and data 
management 

Information literacy. Viewing, searching and 
filtering data, 

▪ information and digital content.  

Digital Content Creation:  

▪ digital content development 

▪ integration and processing of digital 
content 

▪ copyrights and licenses 

▪ programming 

Critical thinking in a 
digital environment 

Information literacy. Evaluation of data, 
information and digital content.  

Safety: 

▪ protective devices 

▪ protection of personal data and privacy 

▪ protection of health and well-being 

▪ environmental protection 

Compiled by the author based on the research materials. 

Based on these aspects, there was a need to develop a 
conceptual model of student digital competence, which is 
based on a systemic approach, according to which digital 
competence represents a certain integrity consisting of 
interconnected components contributing to the overall 
functioning. It is also part of a higher-level system - the digital 
educational environment. According to the classical 
understanding of a model as a conditional representation, the 
model of student digital competence remains dynamic, 
allowing for changes and additions to be made. The proposed 
model of student digital competence includes three main 
components: theoretical, practical, and evaluative (Fig.2). 

 

Fig.2. The component composition of the model of student’s digital 

competence. 

The theoretical component of digital competence provides 
students with the theoretical foundation and knowledge 
necessary for successful work and interaction in the digital 
environment. 

The practical component of digital competence consists of 
a set of skills and abilities related to real actions and practical 
tasks in the digital environment. 

The evaluative component of the model of student’s 
digital competence includes aspects related to the assessment 
and measurement of student’s level of digital competence. It 
assesses how proficient students are in essential digital skills 
and how effectively they can apply these skills in practice. 

This model provides a systemic understanding of 
student’s digital competence, encompassing both theoretical 
and practical aspects, along with evaluative mechanisms and 
self-assessment. It remains flexible and dynamic, allowing for 
adaptation to the rapidly changing digital landscape. The 
model facilitates an objective measurement of student’s 
digital competence levels and encourages their development 
by helping create plans for skill enhancement. With a focus 
on practical application, it becomes relevant for real-world 
scenarios and seamlessly integrates into educational 
programs, contributing to the development of essential skills 
in the modern digital era. 

III. METHOD OF STUDY 

The concept of this methodology involves creating 
practical tasks at four levels: initial, basic, advanced, and high. 
When completing tasks, students are given the freedom to 
choose their initial level, and they can change levels or redo 
tasks until they achieve a satisfactory grade. An electronic 
platform for practical exercises and self-study was developed 
for this purpose. Video clips and assignments were created, 
with students having the option to choose the difficulty levels 
of the tasks. During the task completion process, both the 
teacher and the student can monitor progress and results. 
Additionally, the progress of the most active students can be 
observed in the form of a top 10 list, which serves as 
motivation for others. 

Considering that our field of study is IT-related, the three 
levels were defined as grades: basic - satisfactory, 
intermediate - good, and advanced - excellent. Each task was 
designed to progress from simple to complex. 

Third-year students of our university and its branches 
were invited to participate in the experiment. Of the 154 
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students, 124 students expressed a desire to participate.  The 
selected students were randomly divided into two groups: 
experimental and control. During the semester, the course 
“Digital Technologies in Education” was held for groups. The 
experimental group (62 students) was given a course on the 
proposed methodology, and the control group (62 students) 
was given the traditional method.  

Initially, all respondents underwent a survey to determine 
their level of digital literacy and ability to use digital tools. 
The survey revealed that all respondents owned smartphones, 
but they used them for various purposes, such as calls and 
internet browsing. In terms of educational purposes, 62% of 
respondents used smartphones. The term "digital 
competence" was familiar to almost every respondent to some 
extent. Only three individuals out of 124 (0.2% of the total 
respondents) stated that they did not understand the difference 
between digital and information competence. 97% of the 
respondents provided a definition of the term as the ability to 
use modern digital technologies (Fig.3) 

 

Fig.3. Survey results 

After the survey, the students underwent training in the 
course "Digital Technologies in Education" throughout the 
semester. The final grades of the respondents were taken as 
the result of the experiment. 

For the purposes of this study, a scale assessing the levels 
of students' digital competence was introduced. This scale 
included the following categories: the initial level, covering 
scores from 0% to 60% of the maximum grade; the basic 
level, assessed at over 60% but not exceeding 70%; the 
advanced level, encompassing scores above 70% but not 
reaching 89%; and the high level, evaluated at over 90%. 
Subsequently, formal assessments were normalized to 100% 
and correlated with the levels established in the scale. The 
course was considered successfully completed if a student 
scored above 60% on the final test, corresponding to at least 
the basic level of professional competencies. 

The hypothesis of this research was that the methodology 
for developing students' digital competencies would be 
effective if the following conditions were met: 

- The educational materials of the online course were 
based on modern concepts of web accessibility, universal 
design, and methods for organizing accessible educational 
web content. 

- Learning was carried out independently on the online 
course with optional tutor support for students. 

- Students successfully completed mandatory practical 
assignments and formative assessment tests.  

As the diagram shows Fig. 4 students in the experimental 
group received higher grades compared to the control group. 
This can be attributed to the fact that students had the 
opportunity to exceed the requirements of tasks at more 
challenging levels to improve their results. This led to 
students being motivated to engage in self-learning to enhance 
their performance and boost their confidence, prompting them 
to tackle more complex tasks. 

 

 

Fig. 4. Comparison of results 

As a result of the experiment, it was found that students 
who underwent training in the discipline of “Digital 
Technologies in Education” achieved higher final grades 
compared to the control group. This indicates the positive 
impact of the educational program on the development of 
student’s digital competencies. 

The advantages of the experimental group can be 
attributed to the fact that students were given the opportunity 
to tackle more challenging tasks and independently develop 
their skills in digital technologies. They were motivated to 
engage in self-learning, aiming to improve their performance 
and enhance their confidence in their abilities. As a result, 
students in the experimental group actively took on more 
complex assignments, leading to higher final grades. 

This study confirms the importance of integrating digital 
technologies into the educational process for effective 
development of student’s digital competencies. Digital 
literacy not only improves academic performance but also 
prepares students for the modern digital world, where the 
ability to effectively utilize information and communication 
technologies is integral to success. 

Further research in this area could focus on the 
development and adaptation of innovative teaching 
methodologies that actively incorporate modern digital tools 
and enable students to enhance their digital competencies. It 
is also crucial to ensure accessibility of such education for all 
students, so that no one is left behind in the digital age. 
Developing digital competencies is an essential component of 
successful student adaptation to the modern requirements and 
challenges posed by the digital transformation of society. 

IV. CONCLUSION 

Digital competence is an essential component of modern 
pedagogical practice. In the rapidly evolving digital era, 
where technology permeates all aspects of life and work, 
engineering pedagogues play a crucial role in preparing the 
younger generation for the digital world. Developing effective 
teaching methodologies that enable the acquisition of 
technical skills and foster digital competence becomes a 
necessity. The study has presented an innovative method for 
developing the digital competence of future engineering 
pedagogues. The methodology incorporates practical tasks at 
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three levels: basic, intermediate, and advanced. The 
experimental results demonstrated that students who were 
taught using the proposed methodology achieved higher 
grades compared to the control group, indicating its 
effectiveness. The success of the methodology can be 
attributed to its flexibility, allowing students to choose the 
level of task complexity and transition between levels, 
thereby stimulating self-directed learning and enhancing 
motivation. This approach facilitates the development of not 
only technical skills but also critical thinking, independence, 
and self-confidence among students. 

The analysis of the learning outcomes did not reveal 
significant deficiencies in the developed methodological 
system for fostering digital competencies in the field of 
engineering pedagogy, creation, and integration of accessible 
educational content. The research hypothesis regarding the 
effectiveness of the new methodological system has been 
experimentally confirmed based on statistically significant 
results. 

The developed methodological tools, including the online 
course, can be utilized for the professional training of future 
engineering educators, the cultivation of digital competencies 
in IT specialists, including web developers and web designers, 
as well as for enhancing the overall digital literacy of 
professionals engaged in the development of digital content. 

Integrating digital competence into the educational 
process is a significant step in the development of the modern 
education system. Further research and the development of 
effective methodologies and approaches for fostering the 
digital competence of future engineering pedagogues will 
ensure high-quality and innovative education for students, 
equipping them with the necessary skills for success in the 
digital age. 

REFERENCES 

[1] Zhao, Y., Llorente, A. M. P., & Gómez, M. C. S. (2021). Digital 
competence in higher education research: A systematic literature 
review. Computers & Education, 168, 104212. 

[2] Bayar-Erdene Lkhagvasuren and Uranchimeg Tudevdagva, ‘Online 
Self-Assessment System Based on Structure-Oriented Evaluation 
Model’, International Journal of Science and Research (IJSR), 
ISSN:2319-7064, pp.795-798., Vol. 7, Iss. 7, July 2018. 

[3]  Sánchez-Caballé, A., Gisbert Cervera, M., & Esteve-Mon, F. M. (2020). 
The digital competence of university students: a systematic literature 
review. 

[4] Núñez-Canal, M., de Obesso, M. D. L. M., & Pérez-Rivero, C. A. 
(2022). New challenges in higher education: A study of the digital 
competence of educators in Covid times. Technological Forecasting and 
Social Change, 174, 121270. 

[5] Komilova, M. (2023). Digital Competences in Blended Learning. 
Science and innovation, 2(B2), 340-345. 

[6] Mattar, J., Ramos, D. K., & Lucas, M. R. (2022). DigComp-based 
digital competence assessment tools: literature review and instrument 
analysis. Education and Information Technologies, 27(8), 10843-
10867.  

[7]  Skantz-Åberg, E., Lantz-Andersson, A., Lundin, M., & Williams, P. 
(2022). Teachers’ professional digital competence: an overview of 
conceptualisations in the literature. Cogent Education, 9(1), 2063224 

[8]  Reddy, P., Sharma, B., & Chaudhary, K. (2020). Digital literacy: A 
review of literature. International Journal of Technoethics (IJT), 11(2), 
65-94. 

[9] McDougall, J., Readman, M., & Wilkinson, P. (2018). The uses of 
(digital) literacy. Learning, Media and Technology, 43(3), 263-279. 

[10]  Olesika, A., Lama, G., & Rubene, Z. (2021). Conceptualization of 
Digital Competence: Perspectives from Higher Education. International 
Journal of Smart Education and Urban Society (IJSEUS), 12(2), 46-59. 

[11] Cartelli, A. (2013). A framework for digital competence assessment. In 
Digital Literacy: Concepts, Methodologies, Tools, and Applications 
(pp. 196-212). IGI Global. 

[12] Menglieva, E. Y., & Manzoor, F. (2021). Teacher motivation during 
emergency distance learning: Lessons learned from two global south 
countries. In Handbook of Research on Lessons Learned from 
Transitioning to Virtual Classrooms During a Pandemic (pp. 16-45). 
IGI Global. 

[13] López-Meneses, E., Sirignano, F. M., Vázquez-Cano, E., & Ramírez-
Hurtado, J. M. (2020). University students’ digital competence in three 
areas of the DigCom 2.1 model: A comparative study at three European 
universities. Australasian Journal of Educational Technology, 36(3), 
69-88. 

[14] Banga, K., & te Velde, D. W. (2018). Skill needs for the future. 
Pathways for Prosperity Commission Background Paper Series, 10.  

[15]  Redecker, C. (2017). European framework for the digital competence 
of educators: DigCompEdu (No. JRC107466). Joint Research Centre 
(Seville site). 

[16] Núñez-Canal M., de Obesso M. M., Pérez-Rivero C. A. New challenges 
in higher education: A study of the digital competence of educators in 
Covid times // Technological Forecasting and Social Change. 2022. 
Vol. 174. DOI: https://doi.org/10.1016/j.techfore.2021.121270. 

[17] Teacher educator technology competencies / T. S. Foulger, K. J. 
Graziano, D. SchmidtCrawford, D. A. Slykhuis // Journal of 
Technology and Teacher Education. 2017. Vol. 25, No. 4. P. 413–448. 

[18] Falloon G. From digital literacy to digital competence: The teacher 
digital competency (TDC) framework // Educational Technology 
Research & Development. 2020. Vol. 68, No. 5. P. 2449–2472. 
 

https://doi.org/10.1016/j.techfore.2021.121270

