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GENERAL PLAN, ORGANISATION AND RESULTS OF RESEARCH AND 

EXPERIMENTAL WORK ON THE FORMATION OF DIGITAL 

COMPETENCE OF FUTURE BACHELORS OF COMPUTER SCIENCE 

PROFILE IN PROFESSIONAL TRAINING 

 

Abstract. The development of digital competence among future specialists in 

various professional fields has become a critical focus in contemporary higher 

education.  

This study investigates the effectiveness of a specially developed Technology 

for Developing the Digital Competence of Future Bachelors of Computer Science 

within the framework of professional training. The research was conducted as an 

experimental pedagogical study at three Ukrainian higher education institutions: 

Ternopil Volodymyr Hnatiuk National Pedagogical University, Rivne State 

Humanities University, and Mykhailo Drahomanov Ukrainian State University. A 

total of 208 students participated in the research, with 113 students actively involved 

in the formative experiment. 

The study was carried out in four interrelated stages: the preparatory stage 

(2021), during which the technology and diagnostic tools were developed; the 

ascertaining stage (2022), which assessed the initial levels of digital competence 

among students; the formative stage (2022–2025), in which the technology was 

implemented in the experimental group while the control group followed traditional 

training methods; and the final stage (2025), which focused on systematization, 

statistical processing, and in-depth analysis of the results. Diagnostic tools were 

designed to evaluate multiple components of digital competence, including value-

motivational, cognitive-informational, procedural-activity, and personal-develop-

mental dimensions. 

The findings indicate that students in the experimental group demonstrated a 

significant increase in digital competence compared to the control group. The 

technology facilitated the acquisition of essential digital knowledge and skills, 

enhanced professional competencies, and improved students’ ability to apply digital 

tools effectively in educational and professional contexts. The study also highlighted 

the feasibility of integrating innovative digital competence development methods 
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within the existing higher education system without additional financial resources or 

major adjustments to departmental curricula. 

Keywords: pedagogical experiment, future bachelors of computer science, 

digital competence, stages of research and experimental work. 
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ЗАГАЛЬНИЙ ПЛАН, ОРГАНІЗАЦІЯ ТА РЕЗУЛЬТАТИ ДОСЛІДНО-

ЕКСПЕРИМЕНТАЛЬНОЇ РОБОТИ ЩОДО ФОРМУВАННЯ 

ЦИФРОВОЇ КОМПЕТЕНТНОСТІ МАЙБУТНІХ БАКАЛАВРІВ 

КОМП’ЮТЕРНОГО ПРОФІЛЮ В ПРОФЕСІЙНІЙ ПІДГОТОВЦІ 

 

Анотація. Розвиток цифрової компетентності майбутніх фахівців у 

різних професійних галузях став одним із ключових напрямів сучасної вищої 

освіти. У статті висвітлено ефективність впровадження розробленої Технології 

формування цифрової компетентності майбутніх бакалаврів комп’ютерного 

профілю в професійній підготовці. Дослідження проводилося як експеримен-

тальне педагогічне дослідження у Тернопільському національному педагогіч-

ному університеті імені Володимира Гнатюка, Рівненському державному 

гуманітарному університеті та Українському державному університеті імені 

Михайла Драгоманова.  

Загалом у дослідженні взяли участь 208 студентів, з яких 113 студентів 

брали активну участь у формувальному експерименті.  

Дослідження здійснювалося у чотири взаємопов’язані етапи: підготовчий 

етап (2021 р.), під час якого були розроблені технологія та діагностичні 

інструменти; констатувальний етап (2022 р.), який передбачав оцінку 

початкового рівня цифрової компетентності студентів; формувальний етап 

(2022–2025 рр.), на якому Технологія впроваджувалася в освітній процес 

експериментальних груп, тоді як контрольна група навчалася за традиційними 

методами; та підсумковий етап (2025 р.), який спрямований на систематизацію, 

статистичну обробку та глибинний аналіз отриманих результатів. Результати 

дослідження показали, що студенти експериментальної групи продемонст-

рували суттєве підвищення рівня цифрової компетентності порівняно з 

контрольною групою. Технологія сприяла засвоєнню основоположних цифро-

вих знань та навичок, підвищенню професійної компетентності та покращенню 

здатності студентів ефективно застосовувати цифрові інструменти в 

освітньому та професійному контекстах. Дослідження також підкреслило 

можливість інтеграції інноваційних методів розвитку цифрової компетентності 
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у сучасну систему вищої освіти без додаткових фінансових ресурсів та суттєвих 

змін у планах роботи кафедр. 

Ключові слова: педагогічний експеримент, майбутні бакалаври комп’ю-

терного профілю, цифрова компетентність, етапи дослідно-експериментальної 

роботи. 

 

Problem Statement. The global technological landscape is undergoing 

profound changes driven by rapid technological innovations. This has led to an 

exponentially growing demand for computing power, which attracts the attention of 

management teams and the public and accelerates a wide range of experimental 

initiatives. These developments are unfolding against the backdrop of intensifying 

global competition, as countries and corporations compete for leadership in the 

development and application of these strategic technologies. In the dynamic world of 

information technology (IT), keeping pace with constantly evolving trends and 

disruptive innovations is not merely a necessity but an imperative. Looking ahead, 

the future of IT education in general, and the training of future digital technology 

specialists in particular, will depend on multiple factors, ranging from advanced 

technologies to innovative teaching methods. Therefore, there is a pressing need to 

study emerging trends and technologies that aim to transform IT education and 

professional development in the coming years. 

A distinctive feature of the information society is the continuous transfor-

mation of the education system. The vector of its development is oriented toward 

creating conditions that foster the formation of essential competencies in future 

specialists, particularly digital competencies. According to O. Malykhin and  

T. Yarmolchuk, the competence-based approach to the professional training of future 

specialists calls for a reconsideration of the methods, techniques, and technologies 

used in the educational process, as well as for the transformation of educational 

content and the overcoming of traditional higher education paradigms [6, p. 46]. One 

of the key prerequisites for the effective implementation of the competence-based 

approach is ensuring interaction among all subjects of the educational environment, 

which encompasses spatial and material, social, and organizational-technological 

components [2], and therefore integrates pedagogical, informational, and 

technological resources. After all, today, the development of digital skills and the 

ability to use them in professional activities are relevant for the professional growth 

of specialists; the development of professional skills on a digital project-oriented 

basis, which contributes to the establishment of dialogue and cooperation between all 

participants in the educational process in the search for solutions to problematic 

situations. This requires the development and implementation of innovative solutions 

in the training of future computer science bachelors and verification of their 

effectiveness. 
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Analysis of Recent Research and Publications. In contemporary scientific 

research, increasing attention is being paid to the issue of developing digital 

competence among future specialists of various fields. At the same time, scholars are 

increasingly focusing on different aspects of training future vocational education 

teachers and specialists in the field of digital technologies. In particular, researchers 

have examined state policies aimed at transforming the labor market in the digital era 

(V. Kruhlov [5]); trends in the development of IT education in Ukraine  

(M.-O. Yershov [4]); issues of digital inequality, distance learning, personalized 

learning environment (PLE) tools, flipped learning, as well as the effectiveness of 

multimedia and hypertext tools in professional education (C. Avgerou [8], V. Deepika 

[9], M. Dodel & G. Mesch [10], J. García-Martínez [11], J. Gómez-Tejedor [12]); 

current learning strategies in the training of IT specialists (O. Malykhin & 

T. Yarmolchuk [6]); international experience in training bachelors in the field of 

information technologies (T. Vakaliuk, D. Antoniuk, I. Novitska [2]); and approac-

hes to the development of research competence of future software engineers 

(M. Vinnyk [3]). 

The analysis of contemporary publications indicates that the issue of digital 

competence development is actively studied from various perspectives. The 

conducted theoretical analysis of the formation of digital competences of future 

bachelors of the computer profile provides a sufficient foundation for organizing and 

conducting experimental research. 

Purpose of the article: to investigate the effectiveness of the developed 

technology for forming digital competence of future bachelors of computer science 

in the process of professional training and to determine its impact on students' 

professional skills and the quality of the educational process in higher education 

institutions. To achieve this goal, it is necessary to accomplish the following tasks: 

to analyze and generalize the results of the experimental work, justifying the observed 

changes in students’ digital competence as a result of implementing the developed 

technology. 

Presentation of the Main Material. According to the methodology of 

conducting a pedagogical experiment, an experimental research program was 

developed within the study, which outlined its purpose, objectives, stages, and the 

content of experimental activities. As part of the experimental program, diagnostic 

tools were designed, and control (CG) and experimental (EG) groups were defined. 

The purpose of the experimental work was to obtain empirical data confirming 

the effectiveness of the theoretically substantiated Technology for the formation of 

digital competence of future Bachelors of Professional Education in the process of 

professional training.  

A distinctive feature of this Technology was its implementation within the 

university’s information and educational environment. 
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The main objectives of the experimental work were defined as follows: 

- based on criterion- and level-based characteristics, to develop diagnostic tools 

for monitoring the studied process and to apply them to assess the initial levels of 

digital competence among students of the experimental (EG) and control (CG) 

groups; 

- to develop a technology for forming the digital competence of future 

bachelors in computer science (BCS) in professional training and to ensure its 

implementation in the educational process of students in the experimental group; 

- to determine samples of future BCS that are approximately equal in academic 

abilities and homogeneous from the standpoint of applying statistical research 

methods; 

- to conduct intermediate and final diagnostics of the level of digital 

competence formation among future BCS in the EG and CG using the previously 

developed diagnostic tools; 

- to analyze and generalize the results of diagnostic studies, to substantiate that 

the changes in the digital competence of EG students are conditioned by the 

implementation of the author’s Technology in the professional training of future BCS, 

and to generalize the empirical results of the experimental work, as well as to prepare 

conclusions and recommendations. 

Overall, the experimental work was carried out in four interrelated stages: 

1) the preparatory stage (2021), which involved developing the Technology 

for forming the digital competence of future BCS in professional training, as well as 

designing the criterion-based assessment and diagnostic tools necessary for 

conducting relevant monitoring activities; 

2) the ascertaining stage (2022), aimed at determining the current level of 

digital competence formation among future BCS; 

3) the formative stage (academic years 2022–2025), which included dividing 

future BCS into control and experimental groups prior to the pedagogical experiment, 

substantiating the homogeneity of the groups using methods of mathematical 

statistics, and conducting the pedagogical experiment to verify the effectiveness of 

the Technology for forming the digital competence of future BCS in professional 

training; 

4) the final stage (2025), which involved conducting a final assessment of the 

level of formation of the studied quality among students, comparing and generalizing 

the results of the experimental work, establishing the reliability of the obtained data, 

and drawing conclusions regarding the effectiveness of the proposed experimental 

interventions. 

In general, the experimental work was carried out at the Ternopil Volodymyr 

Hnatiuk National Pedagogical University, Rivne State Humanitarian University, and 

Mykhailo Dragomanov Ukrainian State University with students majoring in A5.39 
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‘Vocational Education. Digital Technologies.’ A total of 208 students participated in 

all stages of the research and experimental work. 

At the preparatory stage (2021), a criterion-based assessment and diagnostic 

apparatus was developed. The development of diagnostic tools is clearly one of the 

most difficult and important stages of experimental work. The effectiveness of 

experimental work and, accordingly, the reliability of conclusions regarding the 

applicability of new pedagogical solutions in broad practice ultimately depend on the 

accuracy and objectivity of the selected diagnostic tools.  

At the ascertaining stage (2022), the digital competence of BCS who had 

completed the elective course ‘Digital Educational Technologies’ (fourth year) was 

assessed. Within the framework of the ascertaining experiment, the object of study 

was the educational process and professional training of future BCS, determined by 

the traditional nature of their course. The aim of the experiment was to determine the 

levels of digital competence of future BCS. 

The participants in the diagnostic assessment of the digital competence 

formation of future BCS as a result of their professional training were students of 

specialty A5.39 from three higher education institutions – Ternopil Volodymyr 

Hnatyuk National Pedagogical University, Rivne State University of Humanities, and 

Mykhailo Drahomanov Ukrainian State University – totaling 95 individuals. The 

levels and mean scores (MS) for each component and overall digital competence of 

the future BCS are presented in Table 1. 
 

Table 1 

Results of the formation of digital competence 

of future BCS (ascertaining stage) 

Level 

Аscertaining stage 

Components of Digital Competence 

Value-

Motivational 

Cognitive-

Informational 

Procedural-

Activity 

Personal-

Development 

number % number % number % number % 

High 10 10,53 12 12,63 11 11,58 9 9,47 

Sufficient 65 68,42 65 68,42 66 69,47 65 68,42 

Initial 20 21,05 18 18,95 17 17,89 21 22,11 

 

Thus, within the framework of the ascertaining stage of the experimental study, 

it was established that students are generally familiar with the digital environment 

and have encountered the need to apply digital technologies in the educational process 

and professional activity. At the same time, future BCS have difficulties in 

characterising the essential knowledge and skills that indicate the formation of digital 

competence. 
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Based on the data obtained during the ascertaining stage of the experimental 

study, a formative experiment was organised (2022-2025 academic year), which 

involved the introduction of technologies for developing the digital competence of 

future BCS in professional training. 

At the beginning of the formative stage of the experiment, the participants were 

identified and divided into a control group (CG) and an experimental group (EG), 

which were practically identical in terms of both quantitative and qualitative 

composition. During the formative stage, the experimental study was conducted at 

Ternopil Volodymyr Hnatiuk National Pedagogical University, Rivne State 

Humanities University, and Mykhailo Drahomanov Ukrainian State University. A 

total of 113 future BCS participated in the experimental work, and two student 

samples were used: EG and CG. 

The objectives of the formative stage are: 

– to test the technology for developing the digital competence of future BCS in 

professional training; 

– to organise experimental research proving the effectiveness of the developed 

technology for developing the digital competence of future BCS in professional 

training. 

The organization of the formative stage of the experimental research was 

characterized by specific features. In the control group (CG), unlike the experimental 

group (EG), the educational process followed a traditional model, which 

encompassed the established content of higher education training, standard forms of 

final assessment, and a typical individual educational trajectory of future BCS. In the 

EG, a Technology for Developing the Digital Competence of Future BCS in 

Professional Training was implemented. Consequently, EG students were taught 

according to specially developed methodologies, whereas traditional teaching 

approaches were applied in the CG.  

A distinctive feature of the experiment was its implementation within the 

existing educational process of higher education institutions for both groups, without 

significant adjustments to departmental work plans and without additional financial 

resources. At the same time, the ascertaining and final stages of the study, particularly 

concerning the use of diagnostic tools, were conducted under identical conditions in 

both the EG and CG. 

The fourth, final stage (2025) focused on the systematization, statistical 

processing, and in-depth analysis of the obtained results, generalization of the 

experimental outcomes, and interpretation of the collected empirical data. At this 

stage, scientifically grounded conclusions were formulated, practical recommen-

dations were developed, and the potential for implementing the Technology for 

Developing the Digital Competence of Future BCS in professional training across 

other higher education institutions was projected. 
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Conclusions. The conducted experimental research has demonstrated the 

effectiveness of the developed Technology for Developing the Digital Competence 

of Future Bachelors of Computer Science (BCS) in professional training. The 

ascertaining stage revealed that while students were generally familiar with digital 

environments and the application of digital technologies in education and 

professional activity, they faced difficulties in mastering the essential knowledge and 

skills indicative of fully formed digital competence. The formative stage (2022–2025) 

confirmed that the systematic implementation of the proposed technology within the 

educational process significantly enhanced the digital competence of students in the 

experimental group compared to the control group, who followed traditional training 

methods. The pedagogical interventions were successfully integrated into the existing 

higher education environment without substantial changes to departmental plans or 

additional financial resources, highlighting the practicality and scalability of the 

approach. The final stage (2025) allowed for comprehensive statistical analysis and 

interpretation of empirical data, confirming the reliability of the observed 

improvements in the digital competence of experimental group students. The results 

demonstrate that the Technology for Developing Digital Competence not only 

improves professional skills but also contributes to higher quality educational 

outcomes in higher education institutions. 

Overall, the study provides a scientifically grounded framework for the 

formation of digital competence among future BCS and offers practical 

recommendations for implementing similar approaches across other universities. The 

findings underscore the importance of integrating innovative digital competence 

development technologies into the professional training of future specialists in the 

digital era. 
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