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Abstract. In the contemporary context of educational development, the use of 
innovative pedagogical approaches aimed at increasing learners’ motivation 
and fostering their research and creative activity has become particularly 
important. One of the most promising directions is the integration of 
edutainment and maker education. The aim of this study was to substantiate 
and experimentally verify the effectiveness of the maker education approach 
as a means of implementing edutainment in the process of teaching chemistry 
to Year 11 pupils. A combination of theoretical and empirical methods was 
employed, including the analysis and synthesis of scientific and pedagogical 
literature, pedagogical modelling, classroom observation, questionnaires, 
interviews, and a pedagogical experiment. The results of the pedagogical 
experiment demonstrated that, at the initial stage, both groups were 
characterised predominantly by medium and low levels of cognitive activity. 
During the formative stage, pupils in the experimental class completed maker 
education tasks and mini-projects involving the construction of experimental 
models and the conduct of investigations. The implementation of these activities 
contributed to increased cognitive engagement and to the development of 
creativity and independence. Comparative analysis of the results obtained 
at the initial and final stages revealed a significant improvement in the level 
of cognitive activity among pupils in the experimental class: the proportion 
of pupils demonstrating a high level increased from 10% to 43%, while the 
proportion of those with a low level decreased from 43% to 9%. The findings 
confirmed the effectiveness of maker education tasks as a means of enhancing 
learning activity and increasing motivation to study chemistry. The practical 
value of the study lay in the development of a methodological model for 
organising maker education activities and a system of maker education tasks 
for chemistry teaching, which were tested by student teachers during their 
teaching practice

Keywords:  motivation; cognitive activity; design; experimentation; STEM 
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Contemporary studies also highlight the importance 
of employing innovative educational technologies in the 
teaching of science subjects, particularly chemistry, since 
interactive digital tools, simulations, and virtual laborato-
ries contribute to a deeper understanding of complex sci-
entific concepts and the development of twenty-first-cen-
tury competences. V. Honcharuk et al. (2025) analysed the 
current state of implementing innovative pedagogical tech-
nologies within the system of science education in Ukraine. 
Y. Feldman-Maggor et al. (2025) investigated the possibil-
ities of using generative artificial intelligence in chemistry 
education within the framework of the TPACK approach. 
Their study examined the potential for integrating techno-
logical tools into the educational process and emphasised 
their role in supporting teachers’ pedagogical and sub-
ject-specific knowledge. V. Kolodii et al. (2025) developed 
interactive virtual laboratories for distance learning in sci-
ence subjects. Their research demonstrated that the use of 
such laboratories promotes the development of practical 
skills and enhances the effectiveness of learning and under-
standing educational content.

One of the promising areas for implementing the ac-
tivity-based approach in education is maker education, 
which involves learning through the creation of one’s own 
products, experimentation and practical activities. Q. Ou & 
X.  Chen  (2024) investigated the content and structure of 
maker education programmes, taking into account the ca-
pabilities of artificial intelligence. The authors analysed the 
characteristics of organising maker-oriented learning and 
highlighted its importance for the development of creativi-
ty, innovative thinking and practical skills among learners. 
Considerable attention is also paid to integrating the maker 
approach into the training of future teachers. In particular, 
the results of recent studies indicate that the use of mak-
er practices in teacher training contributes to the devel-
opment of future teachers’ professional competence, their 
creativity and their readiness to apply innovative teaching 
methods in school practice, as demonstrated in the work of 
L.B. Calheiro & I.M. Greca (2025).

At the same time, some recent studies indicate that 
the maker approach has a positive impact on pupils’ mo-
tivation to study science, fosters an interest in STEM ca-
reers and boosts their confidence in their own learning 
abilities. Researchers K.  Chen  et al.  (2024) investigated 
the integration of maker activities into the teaching of 
science subjects in formal school settings. The quasi-ex-
perimental study found that such integration helps to 
improve pupils’ scientific self-efficacy and supports their 
motivation and interest in STEM fields. According to a 
study by O.A. Sorochynska et al. (2022), the introduction 
of STREAM education incorporating elements of maker 
activities in pre-school settings contributes to the devel-
opment of children’s research skills, creativity and the for-
mation of their scientific and natural science competenc-
es. The maker movement is actively developing worldwide 
as a component of STEM and STEAM education, creating 

INTRODUCTION
Contemporary educational development is characterised 
by the active implementation of innovative pedagogical 
approaches aimed at increasing learners’ motivation and 
fostering the development of their research and creative 
skills. One such approach is edutainment, which combines 
educational activities with elements of interactivity, crea-
tivity, and practical engagement. Its use contributes to the 
creation of a learning environment in which the process of 
acquiring knowledge becomes more engaging, emotion-
ally rich, and closely connected with real-life situations. 
Unlike traditional forms of instruction, edutainment fo-
cuses on the active participation of learners in cognitive 
activities through game-based technologies, project work, 
multimedia tools, experimentation, and collaborative in-
teraction. Such an approach not only enhances interest 
in academic subjects but also promotes the development 
of critical thinking, communication skills, the ability to 
search for information independently, and its practical 
application. Edutainment is particularly relevant in the 
context of the digitalisation of education and the need to 
develop competences required for successful professional 
and social integration in contemporary society. In this re-
gard, investigating the possibilities of integrating edutain-
ment into the educational process represents an important 
direction for improving teaching methods and enhancing 
the quality of education.

T. Kucher (2021) analysed the principles and best prac-
tices for designing digital learning environments based 
on game technologies. The study synthesised approaches 
to the creation of game-based learning environments and 
demonstrated that their effectiveness depends on the com-
bination of pedagogical design, interactivity, and the active 
involvement of learners. C. Steinkuehler (2023) examined 
games as social platforms for learning and interaction. The 
author emphasised that gaming environments facilitate 
community building, promote communication, and sup-
port informal learning through participant interaction. 
L.C. Brandl & A. Schrader  (2024), in their systematic re-
view, investigated the role of serious games in transforming 
education within the framework of Education 4.0. Their 
findings indicated that the use of serious games contrib-
utes to increased learner motivation and engagement. The 
authors stressed that the effectiveness of game-based ap-
proaches depends on their integration into pedagogical de-
sign and alignment with educational objectives rather than 
merely the presence of entertainment elements. M.  Li  et 
al. (2023), in a meta-analysis, explored the effectiveness of 
gamification in education. They found that the use of game 
elements positively influences learners’ motivation, en-
gagement, and academic performance, although the degree 
of effectiveness depends largely on the quality of pedagog-
ical design. J.J. Ramírez-Ruiz et al. (2024), in a systematic 
review, investigated the impact of gamification on learner 
engagement. Their results showed that the use of game el-
ements contributes to increased academic, emotional, and 
behavioural engagement in the learning process.
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conditions for the integration of science, technology, en-
gineering, art and mathematics.

Despite the growing number of studies devoted to the 
use of edutainment and maker education in the teach-
ing of natural science disciplines, the issue of applying 
the maker approach as a means of implementing edutain-
ment in the methodological training of future chemistry 
teachers remains insufficiently explored. Thus, contem-
porary research confirms the effectiveness of game-based 
and maker approaches; however, the issue of their inte-
gration into the methodological training of chemistry 
teachers remains insufficiently explored. In particular, 
there is a lack of comprehensive studies aimed at com-
bining maker activities with elements of edutainment in 
the context of chemistry teaching. The aim of the study 
was to theoretically substantiate and experimentally ver-
ify the effectiveness of the maker approach as a means 
of implementing edutainment in the study of chemistry 
by Year 11 pupils. Improvements in pupils’ educational 
outcomes can be regarded as an indicator of the effective-
ness of the methodological training of future chemistry 
teachers, as they reflect the effectiveness of the pedagogi-
cal technologies applied.

MATERIALS AND METHODS
The study was conducted at one of the secondary edu-
cation institutions in Cherkasy between September 2024 
and May 2025. The name of the school has not been dis-
closed in order to comply with confidentiality require-
ments and to protect the personal data of the study par-
ticipants. A range of theoretical and empirical methods 
was employed during the study. A range of theoretical 
and empirical methods was employed during the study. 
The theoretical methods included the analysis, synthesis 
and generalisation of scientific and pedagogical sourc-
es on the topics of maker education, edutainment and 
chemistry teaching methodologies, as well as pedagogical 
modelling, which enabled the development of a system of 
maker tasks for chemistry lessons. The empirical meth-
ods included pedagogical observation, a questionnaire 
designed by the authors and a pedagogical experiment. 
The questionnaire for pupils was conducted offline at a 
general secondary school in Cherkasy during chemistry 
lessons. The survey was anonymous and voluntary. Pu-
pils completed the questionnaires individually in written 
form. The questionnaire consisted of 10 closed-ended 
and semi-open-ended questions aimed at determining 
the level of cognitive activity, learning motivation, inter-
est in the subject and awareness of the practical signifi-
cance of chemistry.

The developed teaching materials were tested dur-
ing the teaching placements of students specialising in 
014 Secondary Education (Chemistry). Future teach-
ers applied the developed maker tasks incorporating 
elements of edutainment whilst conducting chemis-
try lessons at the aforementioned school. The selec-
tion of topics from the school chemistry curriculum 

for implementing the maker approach was based on 
a combination of didactic and methodological crite-
ria. The main selection criteria included: the possibility 
of organising practice-oriented activities involving the  
construction of models, conducting experiments and cre-
ating physical or functional objects; the availability of sim-
ple and safe materials suitable for use in a school labora-
tory or for home experiments; the presence of significant 
cross-curricular potential (STEM integration), in particu-
lar links to physics, biology and technology; the possibility 
of visualising and observing the results of activities, which 
is important for implementing the edutainment approach; 
and the practical relevance of the teaching material and its 
connection to pupils’ everyday lives. 

These criteria were selected in view of the nature of the 
maker approach and the specific characteristics of edutain-
ment, as they ensure a combination of active creative en-
gagement by pupils, the safety of lessons, cross-curricular 
integration and a high level of motivation in learning. In 
accordance with these criteria, topics related to the prop-
erties of solutions (electrical conductivity of solutions and 
electrolytes) and electrochemical processes (galvanic cells) 
were selected for the implementation of maker-based tasks. 
These topics from the Year 11 chemistry curriculum pro-
vide optimal conditions for organising pupils’ research, 
project-based, and design activities, which correspond 
to the essence of the maker education approach and con-
tribute to the implementation of edutainment. One of the 
general secondary education institutions in Cherkasy was 
selected for the pedagogical experiment and statistical 
analysis of the results, and control and experimental groups 
of pupils were formed on this basis.

The study involved 44 Year 11 pupils, of whom 23 
formed the control group and 21 constituted the experi-
mental group. In the control group, chemistry was taught 
using traditional instructional methods, whereas in the ex-
perimental group maker education tasks and mini-projects 
incorporating elements of edutainment were employed. 
The study was conducted in accordance with ethical prin-
ciples governing research involving participants in the ed-
ucational process. Pupils participated voluntarily, and ver-
bal consent was obtained from both the pupils and their 
parents (legal guardians) prior to the commencement of 
the study. No personal data were collected or processed, 
and the results are presented in an aggregated form. The 
study adhered to the principles of academic integrity and 
ethical guidelines for conducting educational research 
(World Medical Association,  2013). The educational ex-
periment consisted of three stages: the baseline stage, 
the formative stage and the control stage. The following 
criteria were identified to assess the level of pupils’ cog-
nitive activity: interest in the subject, engagement whilst 
completing learning tasks, independence in learning ac-
tivities, participation in practical and research work, and 
the capacity for reflection. Assessment was carried out 
on the basis of questionnaire results, pedagogical obser-
vation and analysis of the completion of practical tasks.
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A standardised assessment scale was used for the 
quantitative interpretation of the results: high level (75-
100% manifestation of the specified indicators), medium 
level (40-74%), and low level (less than 40%). Pupils were 
assigned to the appropriate level based on a synthesis 
of the data obtained according to the specified criteria. 
Methods of quantitative and qualitative analysis were ap-
plied to process the results. In particular, to test the statis-
tical significance of differences between the control and 
experimental groups, the χ2 test (Pearson’s chi-square) was 
used to compare the distribution of levels of cognitive ac-
tivity between the groups at a significance level of p < 0.05. 
This made it possible to assess the effectiveness of using 
maker tasks as a means of implementing edutainment in 
the educational process.

RESULTS AND DISCUSSION
The effectiveness of the maker education approach as a 
means of implementing edutainment in chemistry teach-
ing was examined through a pedagogical experiment 
comprising initial and formative stages. During the ini-
tial stage, the baseline levels of cognitive activity, learn-
ing motivation, and pupils’ interest in studying chemis-
try were assessed. To achieve this, pupils were surveyed, 
classroom observations of their learning activities were 
conducted, and their performance in chemistry lessons 
was analysed. Analysis of the responses provided by pu-
pils in the control class revealed an overall low level of 
cognitive activity. The majority of respondents (approx-
imately 70%) indicated that chemistry lessons were in-
teresting only occasionally, while 25% considered them 
uninteresting. Only 5% of pupils reported a sustained 
interest in the subject. More than half of the pupils did 
not associate chemical knowledge with everyday life: 
48% only partially recognised the practical significance 
of chemistry, and 35% saw no application of chemistry in 
real-life situations.

With regard to participation in laboratory work, the 
majority of respondents (more than 60%) completed 
such activities only at the teacher’s request, whereas only 
a small proportion demonstrated genuine enthusiasm. 
Furthermore, 80% of respondents stated that they never 
independently sought additional information related to 
chemistry. A considerable proportion of pupils assessed 
their own mastery of the material as low: 61% believed 
that they possessed only basic knowledge without deeper 
understanding, while 35% reported that they remembered 
very little of the material studied. At the same time, 43% of 
pupils expressed a potential interest in the use of practical 
or creative tasks in chemistry learning. Generalisation of 
the questionnaire findings made it possible to determine 
the levels of cognitive activity among pupils in the control 
class. As shown in Figure 1, low (47%) and medium (43%) 
levels of cognitive activity predominated, whereas only 
10% of pupils demonstrated a high level. These findings 
indicate an insufficient level of learning motivation and 
interest in studying chemistry.

A similar trend was observed in the experimental 
class. Only 10% of pupils reported a sustained interest in 
chemistry, whereas 67% indicated that the lessons were in-
teresting only occasionally, and 23% considered them un-
interesting. In response to the question regarding the prac-
tical significance of chemistry, 52% of respondents stated 
that they sometimes reflect on its applications, 38% did not 
perceive any practical value in the subject, and only 10% 
provided specific examples of the use of chemical knowl-
edge in everyday life. With regard to laboratory work, 57% 
of pupils carried it out only at the teacher’s request, 33% 
participated when the experiments were interesting, and 
only 10% always worked with enthusiasm. Analysis of the 
responses also revealed a low level of learning motivation, 
with the majority of pupils (62%) indicating that receiving 
marks was the main incentive for studying. Based on the 
generalisation of the data obtained, the following levels of 
cognitive activity among pupils in the experimental class 
were identified: high – 10%; medium – 47%; low – 43%. 
The summarised results of the questionnaire survey con-
ducted in the experimental class are presented in Figure 2. 
A comparative analysis of the questionnaire results from 
the control and experimental classes showed that the fig-
ures for both groups are similar. In both classes, medium 
and low levels of cognitive activity predominate, whilst the 
proportion of pupils with a high level of interest in the sub-
ject is negligible. The comparative questionnaire results are 
presented in Figure 3. 

The data obtained indicated that both groups had sim-
ilar initial levels of motivation and cognitive activity, which 
made them comparable for the purposes of the formative 
stage of the pedagogical experiment. In addition to the 
questionnaire survey, classroom observations of pupils’ 
learning activities were conducted over the course of three 
lessons during the initial stage. The observations focused 
on the following criteria: activity during the explanation 
of new material; participation in laboratory experiments; 
collaboration within groups; independence in completing 
tasks; creativity in practical activities; and the ability to re-
flect on learning. Analysis of the findings revealed that pu-
pils in both classes demonstrated predominantly moderate 
levels of learning activity. In the control class, a greater de-
pendence on teacher assistance and a lower degree of cre-
ative initiative were observed. Pupils in the experimental 
class displayed slightly higher levels of group interaction 
and interest in laboratory work; however, these differences 
were not substantial. Thus, the results of the questionnaire 

Figure 1. Levels of cognitive activity among pupils in the 
control class at the diagnostic stage of the experiment

Source: compiled by the authors
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43 47
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survey and classroom observations demonstrated that me-
dium and low levels of cognitive activity and creative skills 
predominated in both classes. Pupils showed a limited 
awareness of the practical significance of chemical knowl-
edge and rarely demonstrated independent cognitive ac-
tivity. At the same time, their positive attitude towards the 

teacher and their potential interest in practical and creative 
tasks created favourable conditions for the implementation 
of the maker education approach in chemistry teaching. 
These findings provided the basis for the formative stage 
of the pedagogical experiment, aimed at enhancing pupils’ 
cognitive activity through maker education practices.
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Figure 2. Results of the questionnaire survey of pupils in the experimental class
Source: compiled by the authors

Figure 3. Comparative results of the questionnaire survey of pupils in the control  
and experimental classes at the initial stage

Source: compiled by the authors

The implementation of the maker education approach 
in chemistry teaching took place during the formative stage 
of the pedagogical experiment, during which pupils in the 
experimental class were involved in maker-based laborato-
ry work, practical tasks, and mini-projects. The principal 
feature of the instructional process was the combination 
of research activities with elements of edutainment, in-
volving the use of interactive tasks, team STEM challeng-
es, and the creation of pupils’ own experimental models. 
During the learning process, pupils in the experimental 
group completed various maker education tasks, including  

constructing a model of a galvanic cell from readily availa-
ble materials, producing natural indicators for determining 
the acidity of solutions, designing simple devices for testing 
the electrical conductivity of substances, and conducting 
investigations of salt hydrolysis in the format of a “home 
pH laboratory”. These activities required active group in-
teraction, independent planning of experiments, analysis 
of the results obtained, and presentation of pupils’ own de-
velopments. During one of the maker education activities, 
pupils in the experimental class designed simple devices for 
determining the electrical conductivity of substances using 
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readily available materials, including batteries, LEDs, and 
connecting wires with crocodile clips (Fig. 4).

Figure 4. Devices for testing the electrical conductivity  
of substances, made by the pupils  

of the experimental class themselves
Source: compiled by the authors

Figure 5. Series connection of potato galvanic cells  
for powering an LED

Source: compiled by the authors

Figure 6. Model of a potato galvanic cell with a series 
connection of electrochemical cells

Source: compiled by the authors

The activity was organised in pairs or small groups, 
each of which constructed its own model of an electri-
cal conductivity tester. Following a brief introduction and 
discussion of the operating principle of the device, pupils 
assembled the electrical circuit, tested its functionality, 
and investigated the conductivity of various substances. 
Samples of metals (Cu, Al), aqueous solutions of ionic 
compounds (NaCl, KCl), distilled water, and a sugar solu-
tion were used in the investigation. The results obtained 
were discussed within the groups and used to formulate 
conclusions regarding the electrical conductivity of differ-
ent types of substances. In contrast to the experimental 
class, the investigation of electrical conductivity in the 
control class was carried out using a standard laboratory 
device demonstrated by the teacher, followed by a discus-
sion of the observed results. Pupils recorded the findings 
in their exercise books; however, their participation was 
largely reproductive in nature and did not involve inde-
pendent construction of devices or the organisation of 
experimental inquiry.

The results of classroom observations demonstrat-
ed that, during the completion of maker education tasks, 
pupils in the experimental class showed a noticeable in-
crease in cognitive activity, initiative, and independence. 
They more frequently asked clarifying questions, proposed 
their own approaches to conducting experiments, and at-
tempted to explain observed phenomena on the basis of 
their knowledge of chemical bonding and the structure of 
substances. One of the subsequent tasks at the formative 
stage of the pedagogical experiment involved constructing 
a model of a galvanic cell using readily available materials. 
Pupils in the experimental class worked in teams and were 
tasked with designing a chemical source of electric current 
using potatoes as a natural electrolyte.

At the initial stage of the activity, certain difficulties 
were encountered, as the voltage produced was insufficient 
to illuminate the LED because individual potatoes generat-
ed a potential difference of less than 1 V. Initially, the pupils 
connected the cells in parallel, which did not result in an 

increase in voltage. Through discussion and independent 
analysis of the situation, they concluded that a series con-
nection of galvanic cells was required in order to increase 
the voltage (Fig.  5). This contributed to a deeper under-
standing of the operating principles of chemical power 
sources and promoted the development of collaborative 
problem-solving skills in experimental contexts.

During the activity, pupils investigated the possibility 
of reproducing the operation of a galvanic cell using house-
hold materials. The class was divided into groups, each em-
ploying different design variants. In the first case, potatoes 
were cut into sections, and a zinc nail and a copper wire 
were inserted into each piece. The individual cells were then 
connected in series to form an electrical circuit, to which an 
LED was attached. After the circuit was completed, the LED 
illuminated, confirming the generation of an electric cur-
rent as a result of redox reactions. Another group of pupils 
implemented an alternative galvanic cell design (Fig.  6).

For this purpose, three potatoes were used, each con-
taining a zinc plate and a copper wire positioned in such 
a way that the electrodes did not come into contact with 
one another. The cells were connected in series using con-
necting wires with crocodile clips, forming an electrical cir-
cuit consisting of three electrochemical cells. An LED was 
attached to the outer electrodes and illuminated when the 
voltage reached approximately 1.8 V. The results obtained 
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confirmed that potatoes can function as natural electro-
lytes, enabling the conversion of chemical energy into 
electrical energy. Furthermore, it was established that in-
creasing the acidity of the medium, for example by adding 
vinegar, contributed to an increase in voltage, indicating 
the influence of electrolyte composition on the efficiency of 
the galvanic cell. From a pedagogical perspective, this ac-
tivity possessed considerable potential for the development 
of pupils’ research, experimental, and project skills. Work-
ing with simple materials stimulated cognitive interest, 
promoted the formation of cause-and-effect relationships 
between chemical and physical processes, and enhanced 
pupils’ understanding of interdisciplinary links between 
chemistry, physics, and technology.

Overall, the results of classroom observations demon-
strated that the use of maker education tasks, particularly 
the project “Create own galvanic cell”, contributed to in-
creasing pupils’ interest, independence, and understanding 
of the nature of electrochemical processes. In the course 
of completing the activity, pupils not only confirmed the 
possibility of using potatoes as a source of electrical ener-
gy but also recognised that the efficiency of such a source 
depends on the number of electrochemical cells and the 
way in which they are connected. In order to determine 
the effectiveness of implementing the maker education ap-
proach in chemistry teaching, a comparative analysis of the 
results obtained by pupils in the control and experimental 
classes at the initial and formative stages of the pedagogi-
cal experiment was conducted. To generalise the findings,  

pupils’ levels of cognitive activity were analysed on the ba-
sis of questionnaire responses and classroom observations. 
At the final stage of the pedagogical experiment, a repeated 
assessment of the levels of cognitive activity among pupils 
in both the control and experimental classes was carried 
out. The assessment took place after the completion of the 
formative stage and the study of the relevant chemistry top-
ic. To ensure the comparability of the results, the same in-
struments used at the initial stage were employed, namely 
the questionnaire, classroom observations, and analysis of 
pupils’ performance in learning tasks. Comparative anal-
ysis of the results obtained at the initial and final stages of 
the experiment demonstrated positive changes in the de-
velopment of cognitive activity in both groups; however, 
the most substantial improvements were observed in the 
experimental class. In particular, the proportion of pupils 
with a high level of cognitive activity in the experimental 
class increased from 10% to 43%, whereas in the control 
class this indicator rose only from 10% to 17%. At the same 
time, the proportion of pupils with a low level of cogni-
tive activity in the experimental group decreased from 
43% to 9%, compared with a reduction from 47% to 31% 
in the control group. Statistical analysis using Pearson’s χ2 

test confirmed that the differences between the groups at 
the final stage were statistically significant (p < 0.05). The 
findings were generalised and used to determine the dy-
namics of pupils’ levels of cognitive activity. A comparative 
description of changes in pupils’ levels of cognitive activity 
is presented in Table 1.

Level of cognitive 
activity

Control class  
(before the experiment)

Control class  
(after the experiment)

Experimental class 
(before the experiment)

Experimental class  
(after the experiment)

High 10 % 17 % 10 % 43 %
Medium 43 % 52 % 47 % 48 %

Low 47 % 31 % 43 % 9 %

Table 1. Dynamics of the levels of cognitive activity among pupils in the control and experimental classes

Source: compiled by the authors

The results of the study confirm the effectiveness of us-
ing maker-based tasks in the chemistry learning process. 
Involving pupils in constructing their own models, carry-
ing out practice-oriented investigations and engaging in 
teamwork helped to stimulate cognitive activity, develop 
research skills and foster sustained motivation to study the 
subject. The practical findings of the study support the rec-
ommendation to incorporate maker tasks into the school 
chemistry curriculum, particularly in the form of mi-
ni-projects, STEM challenges and practical work on con-
structing simple devices. It is advisable to introduce such 
tasks both when studying topics such as electrochemistry, 
solutions, acids and bases, and in extracurricular activities, 
with the aim of enhancing pupils’ cognitive engagement 
and learning motivation. The results obtained are consist-
ent with the findings of other researchers who emphasise 
the effectiveness of using practice-oriented and activi-
ty-based approaches in teaching. In particular, the works 
of M. Honey & D.E. Kanter (2013) and E.R. Halverson & 

K.M. Sheridan (2014) note that involving pupils in design, 
experimental and project-based activities helps to increase 
learning motivation, develop cognitive activity and foster a 
lasting interest in learning.

The results obtained in this study not only confirm 
these findings but also expand upon them in the context of 
applying the maker approach as a means of implementing 
edutainment in chemistry teaching. In particular, it has 
been established that combining practical activities with 
elements of interactivity, creative design and teamwork 
creates favourable conditions for stimulating pupils’ cog-
nitive activity and fostering their intrinsic motivation to 
learn. In the academic literature, maker education is re-
garded as a pedagogical approach based on the ideas of 
constructivism and constructionism, which involves the 
acquisition of knowledge through active engagement, the 
creation of physical or digital objects, and the solving of 
practical problems. This approach is linked to the concept 
of learning by doing, according to which learning is most 
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effective when learners are directly involved in practical 
activities and experimentation.

Considerable attention in contemporary research is 
devoted to analysing the development of maker education 
as a component of the STEM approach. In particular, A. Io-
annou & B.E. Gravel (2024) investigated trends in the de-
velopment of maker education and outlined the prospects 
for its transformation in the context of STEM+ and trans-
disciplinary learning. The authors emphasised the impor-
tance of the learning through making approach as the basis 
for integrating various educational disciplines. The study 
by C.E. George-Reyes et al. (2025) examined the develop-
ment of maker education within an inclusive educational 
environment, particularly through the activities of maker-
spaces, and found that it contributes to the development 
of STEM skills and increases the engagement of various 
groups of learners. M.  Schad & W.M.  Jones  (2020) con-
ducted a systematic review of academic literature on the 
maker movement in education and concluded that the use 
of the maker approach fostered the development of criti-
cal thinking, practical skills and activity-based learning. 
Similar results were obtained in the study by M. Schad et 
al. (2025), which, based on a qualitative analysis, examined 
a chemistry teacher’s experience of implementing mak-
er-oriented teaching. The authors demonstrated that such 
activities help to increase pupils’ engagement and devel-
op practical skills in STEM education. The findings were 
consistent with the conclusions of this study, confirming 
the value of the maker approach as a means of integrating 
different educational disciplines and developing learners’ 
practical skills.

Contemporary research emphasises that maker ed-
ucation creates new opportunities for organising activi-
ty-based and inquiry-based learning, as it promotes the 
active involvement of learners in the creation of their own 
projects, prototypes, and models. A systematic review of 
research on maker education notes that such approaches 
foster the development of creativity, critical thinking and 
collaboration skills, whilst also increasing pupils’ interest 
in STEM subjects. These findings were consistent with the 
approach adopted in this study, in which maker activities 
are regarded as the foundation for developing the research 
and creative competences of future chemistry teachers. The 
researchers also emphasise that makerspaces create condi-
tions for the integration of science, technology, engineering 
and mathematics through practical activities and design. 
Through the use of a variety of materials, digital technol-
ogies and engineering tools, pupils have the opportunity 
to experiment, develop their own projects and apply sci-
entific knowledge in real-life situations (Nadal et al., 2025). 
This confirms the value of using makerspaces in chemis-
try education, particularly for organising practice-oriented 
activities, which was a key component of the edutainment 
approach. At the same time, this study emphasises the 
combination of maker activities with edutainment, which 
broadens the scope for their application in the training of 
future chemistry teachers.

Furthermore, academic research emphasises that 
the introduction of maker approaches into the learning 
process has contributed to the development of an active 
stance among learners, as they acted not only as consum-
ers of knowledge but also as creators of their own edu-
cational products. In the process of creating physical or 
digital artefacts, students can experiment with various 
technologies, analyse the results of their work and refine 
the models they have created, which has fostered a deeper 
understanding of the subject matter (Larson, 2024). At the 
same time, the studies analysed have not paid sufficient 
attention to combining maker activities with elements of 
edutainment, which highlights the need for further re-
search in this area. Unlike the majority of previous studies, 
which primarily consider maker education as a tool for 
STEM learning, the present research focuses on its appli-
cation as a means of implementing edutainment. Thus, the 
analysis of scientific sources indicates that maker educa-
tion possesses considerable potential for organising activ-
ity-based, interactive, and creative learning. Nevertheless, 
the use of maker education as a means of implementing 
edutainment in the preparation of future chemistry teach-
ers remains insufficiently explored, which determines the 
focus of the present study.

CONCLUSIONS
The study confirmed the appropriateness of using the 
maker education approach as a means of implementing 
edutainment in the methodological preparation of future 
chemistry teachers. An analysis of scientific and pedagogi-
cal sources demonstrated that the combination of practical 
activities, experimentation, and creative design provides fa-
vourable conditions for the development of research skills, 
critical thinking, and increased motivation to study the 
natural sciences. The results of the pedagogical experiment 
showed that, at the initial stage, medium and low levels of 
pupils’ cognitive activity predominated in both groups un-
der investigation, indicating insufficient interest in study-
ing chemistry and a limited understanding of the practical 
significance of the learning material.

The introduction of maker education tasks incorpo-
rating elements of edutainment during the formative stage 
contributed to the activation of learning activities among 
pupils in the experimental class. In the course of complet-
ing practice-oriented tasks, including the construction of 
galvanic cell models, the design of devices for determin-
ing the electrical conductivity of substances, and the con-
duct of experimental investigations, pupils demonstrated 
higher levels of initiative, independence, and engagement 
with learning activities. Comparative analysis of the re-
sults obtained at the initial and final stages of the exper-
iment revealed a substantial positive development in the 
cognitive activity of pupils in the experimental class. In 
particular, the proportion of pupils with a high level of 
cognitive activity increased from 10% to 43%, whereas in 
the control class this indicator rose only to 17%. At the 
same time, the proportion of pupils with a low level of 
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cognitive activity in the experimental group decreased 
from 43% to 9%. These findings confirm the effectiveness 
of maker education tasks as a means of increasing mo-
tivation and stimulating pupils’ cognitive activity in the 
process of learning chemistry.

Thus, the use of the maker education approach in 
combination with elements of edutainment contributed 
to the development of pupils’ research, project, and com-
munication skills, fostered their creativity, and enhanced 
their understanding of chemical phenomena through 
practical activities. The study identified the didactic po-
tential of the maker education approach in the formation 
of subject-specific and key competences in chemistry, 
particularly the ability to conduct experiments, develop 
critical thinking, independently search for solutions, and 
apply acquired knowledge in practical life situations. In 
addition, a methodological model for organising maker 
education activities in chemistry teaching was developed, 
comprising successive stages of motivation, design, prod-
uct creation, presentation of results, and reflection. The 
study also resulted in the creation of a series of maker 
education tasks and educational mini-projects for lessons 
and extracurricular activities, combining practical and 
creative components of learning and promoting the in-
tegration of chemistry with physics, biology, technology, 
and environmental studies.

The results obtained confirm the appropriateness of us-
ing the maker education approach as an effective means of 
implementing edutainment in the methodological prepara-
tion of future chemistry teachers. Involving student teach-
ers in the development and implementation of maker edu-
cation tasks within the educational process contributes to 
the formation of their professional competences, particu-
larly the ability to design practice-oriented learning envi-
ronments, organise pupils’ research activities, and integrate 
innovative educational approaches into chemistry teach-
ing. Prospects for further research include the development 
of a system of maker education practices for different topics 
within the school chemistry curriculum, as well as the ex-
ploration of opportunities for integrating the maker educa-
tion approach with digital technologies, STEM education, 
and STEAM education in the professional preparation of 
future teachers of the natural sciences.
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Мейкерство як засіб реалізації едьютейнменту  
у навчанні хімії учнів старшої школи

Анотація. У сучасних умовах розвитку освіти важливого значення набуває використання інноваційних 
педагогічних підходів, спрямованих на підвищення мотивації здобувачів освіти та розвиток їхньої дослідницької 
і творчої активності. Одним із перспективних напрямів є поєднання едьютейнменту та мейкерської освіти. Метою 
дослідження було обґрунтування та експериментальна перевірка ефективності використання мейкерського 
підходу як засобу реалізації едьютейнменту в процесі навчання хімії учнів 11-х класів. У дослідженні було 
використано комплекс теоретичних та емпіричних методів: аналіз і узагальнення науково-педагогічної літератури, 
педагогічне моделювання, педагогічне спостереження, анкетування, бесіди та педагогічний експеримент. 
Результати педагогічного експерименту засвідчили, що на констатувальному етапі в обох групах переважали 
середній і низький рівні пізнавальної активності. У процесі формувального етапу учні експериментального 
класу виконували мейкерські завдання та мініпроєкти, що передбачали створення експериментальних моделей 
і проведення досліджень. Виконання таких завдань сприяло підвищенню пізнавальної активності, розвитку 
творчості та самостійності. Порівняльний аналіз результатів констатувального та підсумкового етапів показав 
підвищення рівня пізнавальної активності учнів експериментального класу: частка учнів із високим рівнем 
зросла з 10 % до 43 %, тоді як кількість учнів із низьким рівнем зменшилася з 43 % до 9 %. Отримані результати 
підтвердили ефективність використання мейкерських завдань як засобу активізації навчальної діяльності та 
підвищення мотивації до вивчення хімії. Практична цінність дослідження полягала у розробленні методичної 
моделі організації мейкерської діяльності та системи мейкерських завдань для навчання хімії, апробованих 
студентами під час педагогічної практики

Ключові слова:  мотивація; пізнавальна активність; проєктування; експериментування; STEM-освіта
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Abstract. The digital learning environment in medical education increasingly 
influences not only the organisation of the educational process but also 
the professional and value-based formation of the future doctor. The aim 
of the article was to theoretically substantiate the potential of educational 
technologies within the digital learning environment in fostering ethical 
reflection in future doctors, as well as to determine the pedagogical 
mechanisms and conditions for the effective use of these technologies 
in professional training. The methodology of the study was based on 
a combination of competence-based, axiological, learner-centred, 
reflective and environmental approaches. Theoretical and comparative 
analysis, systematisation, generalisation, interpretation and theoretical 
comprehension of scholarly provisions were used. It was established that the 
digital learning environment should be considered not only as a technical 
infrastructure of learning but also as a pedagogically organised space for 
the professional and value-based formation of the future doctor. It was 
found that ethical reflection is an integrative result of professional training, 
manifested in the ability to comprehend the moral content of professional 
decisions, analyse value-based contradictions in clinical situations, correlate 
professional expediency with the humanistic orientations of medical activity, 
and correct one’s own professional position in accordance with the ethical 
requirements of the profession. It was determined that the greatest potential 
for its formation is possessed by clinical case analysis, problem-based 
learning, simulation-based learning, virtual patient technology, reflective 
writing, electronic portfolio, moderated online discussion and pedagogically 
organised feedback technologies. The pedagogical mechanisms of the 
influence of these technologies were theoretically substantiated, in particular 
the problematisation of moral choice, contextualisation of the professional 
situation, dialogical comprehension, reflective distancing, comparison of 
alternatives, integration of professional knowledge and value judgement, 
personalisation of professional experience and transition to internal ethical 
self-regulation. The pedagogical conditions for the effective use of these 
technologies in the digital learning environment were determined. The 
practical significance lies in the possibility of using the results of the study for 
designing digital courses, clinical cases, simulation scenarios, reflective tasks 
and models of pedagogical support in the system of professional training of 
future doctors

Keywords: moral judgement; professional self-regulation; clinical decision-
making; value-based learning; medical education; professional training; 
pedagogical conditions
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learning and emphasised that reflective activity helps stu-
dents become more aware of personal experience, analyse 
professional actions and move from formal knowledge ac-
quisition to more conscious professional development. At 
the same time, the ethical dimension of reflection requires 
separate pedagogical interpretation, since the moral con-
tent of a doctor’s decision cannot be reduced to general 
self-analysis. C. Skinner et al. (2024) examined the role of 
reflective practices in medical education and highlighted 
their link with students’ professional self-awareness. The 
authors showed that reflection acquires educational value 
when linked to real or simulated professional experience.

Ethics and professionalism in medical education are 
also actively discussed in scholarly literature. K.C.Y. Leung 
& C.  Peisah  (2023) analysed ethical problems in medical 
practice and emphasised the importance of moral judge-
ment, professional responsibility and the ability to act in 
situations of value-based ambiguity. This approach shows 
that doctors’ training should cover not only knowledge of 
ethical norms but also the ability to apply these norms in 
complex professional situations. D.K. Gupta & A. Chaud-
huri  (2025), in a systematic review of educational ap-
proaches to developing ethics and professionalism in med-
ical education, concluded that the most effective methods 
involve students in active analysis of situations, discussion 
of dilemmas, and reflection on professional responsibility. 
This directly corresponds to the idea that pedagogically 
organised technologies are needed to transform ethical 
knowledge into an internal professional position.

Despite current research on the digitalisation of med-
ical education, reflective practices, ethics and doctors’ pro-
fessionalism, the question of how educational technologies 
within the digital learning environment can purposefully 
develop future doctors’ ethical reflection remains insuffi-
ciently addressed. Existing studies mainly analyse either 
the technological possibilities of digital tools or the general 
principles of professional ethics, whereas the pedagogical 
mechanisms for the transition from digital learning inter-
actions to the moral interpretation of a professional deci-
sion require separate theoretical justification. The aim of 
the article was to provide a theoretical justification of the 
potential of educational technologies within the digital 
learning environment for developing future doctors’ ethi-
cal reflection, and to identify the pedagogical mechanisms 
and conditions for the effective use of these technologies in 
professional training.

MATERIALS AND METHODS
The methodological basis of the study combined compe-
tence-based, axiological, learner-centred, reflective, and en-
vironmental approaches. The competence-based approach 
made it possible to view ethical reflection as an important 
component of future doctors’ professional readiness, ex-
pressed in the ability not only to know ethical norms, but 
also to apply them in situations of professional choice, to 
analyse the moral complexity of clinical action, and to  

INTRODUCTION
The digital transformation of higher medical education is 
changing not only the organisational forms of teaching, but 
also the very nature of future doctors’ professional develop-
ment. In today’s digital learning environment, medical stu-
dents in higher education institutions work not only with 
learning materials, but also with clinical scenarios, simula-
tion models, digital cases, interactive platforms, self-assess-
ment tools, and feedback instruments. These tools and for-
mats expand the possibilities of professional training, while 
also changing expectations regarding its content and peda-
gogical logic. Under these conditions, the training of future 
doctors can no longer be reduced to acquiring knowledge, 
developing clinical skills, and rehearsing professional algo-
rithms. It increasingly requires the ability to reflect on the 
moral content of professional decisions, critically analyse 
complex situations, relate clinical expediency to its ethical 
implications, and act responsibly towards other people. For 
this reason, the formation of ethical reflection in future 
doctors has become especially relevant in the context of the 
digitalisation of medical education.

Modern research shows growing attention to the dig-
italisation of medical education, yet the ethical and reflec-
tive development of future doctors is not always sufficient-
ly connected with this process. O. Ogundiya et al.  (2024) 
examined the potential of digital educational resources in 
medical training and concluded that the digital environ-
ment expands access to learning, increases the flexibility of 
the educational process and supports students’ more active 
engagement with learning material. S.S. Guraya et al. (2024) 
examined e-professionalism in medicine and showed that 
digital identity, virtual communication and online inter-
action are becoming important elements of future doctors’ 
professional behaviour. These findings confirm that the 
digitalisation of medical education has not only a techno-
logical but also a value-based dimension. E. Simou (2025) 
emphasised that, in the age of artificial intelligence, medi-
cal education must maintain a balance between digital op-
portunities, the development of soft skills, humanistic in-
teraction and future doctors’ professional responsibility. L. 
Çetinkaya et al. (2024) analysed the use of a mobile virtual 
patient application to develop students’ clinical reasoning 
and found that this technology promotes students’ more 
active engagement in analysing clinical situations and sup-
ports their decision-making skills. This is of fundamental 
importance for the stated topic, since a virtual patient can 
be used not only to develop clinical reasoning but also to 
interpret the moral consequences of professional choice. 
Y. Zhu et al. (2026) examined the challenges of using digital 
and intelligently supported tools in the education of future 
healthcare professionals and stressed that such tools have 
considerable educational potential but require pedagogical 
guidance, critical control and ethical interpretation.

A separate area of recent research concerns reflection 
as a mechanism for the professional development of future 
healthcare specialists. S.  Heydari & A.  Beigzadeh  (2024) 
considered reflection an important factor in professional 
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relate professional decisions to human consequences. The 
axiological approach ensured a focus on the value content 
of medical education and made it possible to interpret the 
digital learning environment as a space in which not only in-
formation is transmitted, but also professionally significant 
values, norms of responsibility, respect for patients’ digni-
ty, ethical sensitivity, and moral self-regulation are formed. 
The learner-centred approach made it possible to view the 
student as an active subject of professional development 
who does not merely perform the proposed learning tasks, 
but is also involved in interpreting experience, evaluating 
personal decisions, comparing alternatives, and shaping a 
personal professional position. The reflective approach be-
came central to revealing the mechanisms by which exter-
nally prescribed ethical requirements are internalised and 
become an internal regulator of professional conduct. The 
environmental approach made it possible to consider the 
digital learning environment not as a set of separate techni-
cal tools, but as a pedagogically organised space of interac-
tion in which content, technologies, communication, feed-
back, and the modes of presenting professional situations 
jointly influence the development of ethical reflection.

Theoretical analysis was applied to clarify the key con-
cepts of the study, primarily the concepts of ethical reflec-
tion, educational technologies, digital learning environ-
ment, and future doctors’ professional training, as well as 
to identify the semantic links between them. Comparative 
analysis made it possible to examine different scholarly ap-
proaches to understanding reflection, professional ethics, 
the digitalisation of education, and the pedagogical poten-
tial of educational technologies. This method also made it 
possible to identify points of intersection between these 
thematic fields and to reveal underdeveloped aspects of 
the problem. Systematisation was used to organise schol-
arly views on the types of educational technologies func-
tioning in the digital learning environment and to group 
these technologies according to the potential influence on 
the ethical interpretation of professional situations. Gener-
alisation helped to formulate conceptual conclusions about 
the pedagogical possibilities of the digital learning environ-
ment for fostering ethical reflection in future doctors. The 
interpretative method was used to reveal the internal logic 
through which educational technologies influence value 
judgement, moral self-awareness, the analysis of alterna-
tives, and the self-correction of professional position. Con-
ceptual modelling was used to develop a theoretical under-
standing of how educational technologies within the digital 
learning environment may contribute to the development 
of ethical reflection in future doctors.

In the first stage, the study’s conceptual field was clar-
ified, and the semantic boundaries of the key categories 
required for the theoretical analysis of the problem were 
defined. At the second stage, the specific features of the dig-
ital learning environment in the system of future doctors’ 
professional training were examined, and its potential was 
identified not only for cognitive development but also for 
value-based and reflective development. At the third stage, 

educational technologies potentially productive for foster-
ing ethical reflection were identified and pedagogically in-
terpreted with regard to the specific character of medical 
education. At the fourth stage, the pedagogical mechanisms 
through which these technologies influence the moral in-
terpretation of professional situations, the development of 
value judgement, the capacity for reflective distancing, and 
the self-correction of a personal professional position were 
determined. At the fifth stage, the pedagogical conditions 
under which educational technologies within the digital 
learning environment may effectively foster ethical reflec-
tion in future doctors were formulated.

The source base of the theoretical analysis comprised 
studies that address the digitalisation of medical educa-
tion, the use of educational technologies in the professional 
training of future healthcare specialists, the role of reflec-
tion in professional development and the importance of 
the ethical component in medical education (Ogundiya et 
al., 2024; Heydari & Beigzadeh, 2024; Sadeq et al., 2025). 
The selection of these studies was based on relevance to 
three substantive dimensions of the stated problem: the 
digital educational environment, students’ reflective devel-
opment, and the ethical dimension of doctors’ professional 
training. Within the study, attention was focused not on the 
technical characteristics of digital tools but on how digi-
tal tools can be used pedagogically in situations of moral 
choice, professional analysis, and reflective reconsideration 
of a personal professional position. This perspective was 
chosen to define the theoretical basis for further analysis 
of educational technologies as a pedagogical means of sup-
porting future doctors’ ethical reflection.

The methodology of the theoretical analysis was based 
on a consistent movement from the general to the specific: 
from understanding ethical reflection as a pedagogical phe-
nomenon to characterising the digital learning environment 
as a space of professional and value-based development; 
from identifying educational technologies relevant to med-
ical education to revealing the specific mechanisms of tech-
nological influence on students’ ethical self-determination; 
and from analysing individual technological solutions to 
formulating coherent pedagogical conditions for the effec-
tive use of these technologies. This logic made it possible to 
move from describing individual digital tools to a theoret-
ically substantiated understanding of the role of such tools 
in fostering ethical reflection in future doctors. The selected 
methodology and the set of methods used made it possible 
to examine the problem within the interdisciplinary fields 
of pedagogy, professional education, and medical educa-
tion, and provided the basis for further theoretical substan-
tiation of educational technologies as a means of foster-
ing ethical reflection in the digital learning environment.

RESULTS AND DISCUSSION
Ethical reflection as a pedagogical outcome 
of the professional training of future doctors
In the professional training of future doctors, particular im-
portance lies not only in mastering specialised knowledge,  
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clinical algorithms, and practical skills, but also in develop-
ing the ability to understand the moral meaning of profes-
sional activity. Medical practice belongs to those fields in 
which no decision is purely technical, because it is almost 
always linked to responsibility for another person, patient 
dignity, safety, the right to choose, trust in the profession-
al, and the consequences of intervention in human life and 
health. For this reason, the professional training of future 
doctors cannot be complete without developing the ability 
to reflect ethically on professional actions, decisions, mo-
tives, and position. In this context, ethical reflection ap-
pears not as an optional addition to professional education, 
but as one of the essential outcomes of such education.

In a broad pedagogical sense, reflection is associated 
with the individual’s ability to analyse their personal expe-
rience, consider the grounds of actions, assess the appropri-
ateness of these actions, recognise contradictions, rethink 
individual ways of thinking and behaving, and adjust them 
in response to new meanings and demands. In profession-
al education, reflection performs a particularly important 
function, as it enables the transition from external acquisi-
tion of knowledge to its internal acceptance, from mechan-
ical compliance with requirements to conscious profes-
sional action, and from reproductive learning to personally 
meaningful professional development (Sydoryako & Sydo-
ryako, 2023; Sarraf-Yazdi et al., 2024; Skinner et al., 2024). 
M.H. Shah et al.  (2023) also linked reflective practices in 
medical education to the development of students’ social 
responsibility and the formation of professional conscious-
ness. This strengthens the understanding of reflection as a 
mechanism not only of individual self-analysis but also of 
the value-based development of a future specialist. For fu-
ture doctors, this is especially important because medical 
practice requires constant interplay between professional 
decision-making and its human and moral dimensions.

However, in the training of future doctors, it is not 
enough to develop only general reflectiveness as the abil-
ity to analyse professional activity. What becomes profes-
sionally significant is the development of ethical reflection 
itself, that is, a form of understanding that enables future 
specialists to see the moral context behind a clinical situ-
ation, identify value-based contradictions, recognise the 
possible consequences of professional decisions for the 
patient, and assess professional action not only in terms 
of correctness or effectiveness, but also in terms of ethical 
justification (Young  et al.,  2024; Bashkirova  et al.,  2025). 
Ethical reflection presupposes the ability to pause before 
acting automatically, to consider the moral meaning of a 
professional choice, and to revise a personal professional 
position in the light of new experience.

In this sense, ethical reflection cannot be reduced 
to knowledge of codes, norms of professional conduct, 
or deontological rules. In this context, it is important to 
consider the position of N. Nychkalo & L. Gutor (2024), 
who viewed the deontological education of future medical 
students as a combination of communicative culture, pro-
fessional norms, and digital learning tools. Knowledge of 

norms is a necessary foundation, but it does not, in itself, 
guarantee the ability to act morally in a real or simulat-
ed professional situation. A future doctor may reproduce 
normative provisions but remain unable to interpret a spe-
cific situation in which several values conflict, no standard 
solution is unambiguous, and professional action requires 
inner responsibility, tact, empathy, and moral maturity. 
For this reason, ethical reflection should be regarded as a 
more complex pedagogical construct than merely a set of 
ethical knowledge. It involves the internal understanding 
of professional norms and a readiness to adjust personal 
professional behaviour.

Within the structure of ethical reflection in future 
doctors, it is appropriate to distinguish several interrelated 
dimensions of professional development. The first is cogni-
tive and relates to understanding ethical principles, norms 
of professional conduct, the nature of medical responsibil-
ity, patients’ rights, and the moral complexity of medical 
practice. The second is value-based and concerns the abili-
ty to perceive professional activity not merely as the perfor-
mance of functions, but as service to a person that requires 
respect, attentiveness, humanity, sensitivity, and responsi-
bility. The third is personal-reflective and is expressed in 
the ability to analyse personal reactions, motives, attitudes, 
inner contradictions, and readiness to act in accordance 
with the ethical requirements of the profession. The fourth 
may be defined as behavioural-regulatory, since ethical re-
flection is manifested not only in internal judgements but 
also in specific decisions, modes of communication, the 
choice of professional position, and the willingness to bear 
responsibility for the consequences of professional ac-
tions. This approach provides grounds for viewing ethical 
reflection as an integrative outcome of professional educa-
tion, combining knowledge, values, self-awareness, moral 
judgement, and the capacity for self-regulation. Ethical 
reflection cannot be formed through simple information 
delivery or normative instruction. It emerges and develops 
under educational conditions in which students engage 
with professionally significant situations, encounter moral 
ambiguity, analyse alternatives, justify a personal position, 
consider the consequences of decisions, and relate these 
consequences to the humanistic orientations of the medi-
cal profession. Therefore, it develops not through memo-
rising correct answers but by involving future doctors in 
the practices of moral reasoning, professional choice, and 
personal self-determination.

Ethical reflection should be regarded as one of the key 
outcomes of the professional training of future doctors. 
Y.O.  Polkovnikov  (2024) emphasised that developing the 
professional culture of future dentists at the initial stage of 
training requires purposeful pedagogical organisation. This 
position corresponds to the interpretation of ethical reflec-
tion as an outcome of the educational process. In this con-
text, ethical reflection does not exist outside the education-
al process as a predetermined personal quality. Rather, this 
quality is formed through specially organised pedagogical 
interaction, the substantive content of learning, the nature 
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of professional tasks, modes of communication and forms 
of assessment. The dominance of knowledge reproduction 
and formal control considerably narrows the space for eth-
ical-reflective development. By contrast, involving students 
in a pedagogically organised analysis of morally complex 
professional situations, the justification of a personal po-
sition, the comparison of alternatives and the reflective re-
view of an adopted decision gradually shifts ethical require-
ments from the level of external regulation to the sphere of 
internal interpretation and personal acceptance.

Within this logic, the professional training of future 
doctors should be directed not only towards the transmis-
sion of professionally significant content, but also towards 
creating conditions for the development of the ability to 
observe oneself ethically, interpret professional experi-
ence, and make conscious moral choices. At the centre of 
pedagogical attention should be not only what students 
know about professional ethics, but also how they under-
stand professionally significant situations and adjust their 
own professional position. This is where the fundamental 
difference lies between the formal acquisition of ethical in-
formation and the formation of ethical reflection as a ped-
agogical outcome. The ethical reflection of future doctors 
is a complex integrative construct formed in the course of 
professional training and manifested in the ability to un-
derstand the moral meaning of professional decisions, an-
alyse value-based contradictions, relate clinical expedien-
cy to the humanistic orientations of the profession, assess a 
personal professional position, and adjust it in accordance 
with the ethical requirements of medical practice. Such 
an understanding makes it possible to move from a nor-
mative interpretation of ethics in medical education to a 
pedagogical view of the internal appropriation of ethical 
norms. The next question, then, is how the digital learning 
environment may serve as a space not only for the pro-
fessional development of future doctors, but also for their 
value-based development.

The digital learning environment as a space 
for the professional and value-based development 
of future doctors
In the context of the professional training of future doctors, 
the digital learning environment is increasingly emerging 
not only as a technical or organisational basis of the ed-
ucational process, but as a multidimensional pedagogical 
space within which knowledge acquisition, professional 
thinking, value orientations, interaction models and re-
flection on future practice are developed (Ogundiya  et 
al., 2024; Guraya et al., 2024; Kalbus et al., 2024). This ap-
proach makes it possible to move beyond understanding 
the digitalisation of education as merely transferring tradi-
tional teaching to electronic platforms. In the professional 
training of future doctors, it should instead be viewed as 
a pedagogically organised system that integrates content, 
communication, feedback, and the modelling of profes-
sional situations, and that requires pedagogical guidance, 
critical control, and ethical interpretation (Zhu et al., 2026).

This understanding is particularly important for 
medical education. The training of doctors is a complex 
process that involves not only mastering large bodies of 
specialised information, but also gradually entering a pro-
fessional culture, a system of norms and values, forms of 
professional responsibility, and ways of interacting with 
patients. In the traditional educational model, these com-
ponents were largely formed through direct contact with 
the teacher, clinical practice, observation of a mentor’s 
professional conduct, and discussion of professionally sig-
nificant situations. In digitalised education, these process-
es increasingly involve digital interaction, the modelling of 
professional situations and pedagogically organised com-
munication, which are closely related to the development 
of e-professionalism, communicative culture and deonto-
logical education in digitally supported medical training 
(Guraya et al., 2024; Nychkalo & Gutor, 2024). This does 
not diminish the importance of live pedagogical interac-
tion but changes its forms.

One of the defining characteristics of the digital learn-
ing environment is its interactivity. Unlike traditional 
learning, where students often remain primarily recipients 
of information, the digital environment far more often in-
volves them in active engagement with the material, the 
task, the situation, the teacher, and other participants in 
the educational process. In the professional training of fu-
ture doctors, this means the opportunity not only to access 
information but also to analyse clinical scenarios, make 
decisions under simulated conditions, observe their con-
sequences, compare alternatives, participate in discussions, 
and reconsider one’s own responses. It is precisely this kind 
of interaction that creates the conditions for moving from 
the passive acquisition of educational content to active, 
professional, and value-based self-determination.

Equally important is the digital learning environment’s 
capacity to model professionally significant situations. In 
medical education, this offers especially valuable opportu-
nities, as it allows clinical cases, communicative situations, 
moral conflicts, and professional dilemmas to be presented 
in forms that are accessible for analysis, repeated review, 
group discussion, and pedagogical support. As a result, fu-
ture doctors gain a space for safely entering the complexi-
ty of the profession before direct contact with real clinical 
practice. In such conditions, students are required not sim-
ply to find the correct answer, but to understand the con-
text, identify the contradiction between possible decisions, 
and justify their own position.

Another important feature of the digital learning envi-
ronment is its capacity to support asynchronous reflection. 
In the traditional classroom format, students are often re-
quired to respond quickly, without always having enough 
time to consider a complex situation, especially when it is 
value-laden and ambiguous. By contrast, the digital format 
allows them to return to a case, review the prompt again, 
reread comments, refine their position, compare it with 
alternatives, and gradually form a more conscious judge-
ment. This form of reflection is of particular pedagogical 
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value, because ethical reflection requires time for internal 
dialogue and for the development of a reasoned position.

The digital learning environment also considerably ex-
pands the possibilities for feedback and, consequently, for 
pedagogical support of students’ reflective development. 
Within it, feedback may be individual, group-based, auto-
mated, delayed, or interactive, and it may come from both 
the teacher and peers through discussion, peer assessment, 
or comments (Heydari & Beigzadeh, 2024). For the forma-
tion of ethical reflection, this is crucial, because students 
gain the opportunity to see the limits or incompleteness of 
their own judgement, compare their position with other 
interpretations of the situation, recognise the hidden con-
sequences of a decision, and adjust their own view. Under 
such conditions, feedback ceases to be merely an instru-
ment of control and acquires developmental significance.

The pedagogical potential of the digital learning envi-
ronment is further strengthened by its ability to integrate 
multiple modalities of educational influence. Text, images, 
audio visual material, the scenario structure of a case, in-
teractive questions, comments, professional roles, and the 
visualisation of decision outcomes create a multi-layered 
environment in which a professional situation appears not 
abstractly, but in its dynamics and context. This is espe-
cially important for future doctors because ethical under-
standing in medicine is shaped not by abstract rules, but 
by concrete human situations. It is precisely through this 
multimodality that the digital learning environment can 
bring the educational situation closer to the real complex-
ity of professional experience.

At the same time, the digital learning environment 
does not have an automatic ethical-developmental effect. 
The mere use of an electronic platform, simulation pro-
gramme, or digital case does not, in itself, mean that ethical 
reflection is being developed in students. If digital tools are 
used only to transmit information, assess knowledge, or 
practise algorithms technically, they may remain didacti-
cally useful but have little effect on the value-based under-
standing of professional content. This limitation is particu-
larly important in view of studies that emphasise the need 
for pedagogical guidance, critical control and ethical inter-
pretation in the use of digital tools in medical education 
(Ursin et al., 2024; Zhu et al., 2026). The ethical potential 
of the digital environment is revealed only when it is ped-
agogically directed towards the analysis of morally signifi-
cant situations, stimulates value-based questioning, opens 
space for comparing positions, justifying choices, and re-
flectively revising personal decisions. Thus, what is decisive 
is not the mere presence of digital technologies, but the way 
they are embedded in the logic of the professional training 
of future doctors.

In this context, the digital learning environment should 
be regarded as a space not only for professional but also for 
value-based development of future doctor. It combines cog-
nitive, communicative, and reflective experience, the mod-
elling of morally complex situations, and different forms 
of feedback. For this reason, in contemporary medical  

education, the digital learning environment should be con-
sidered not merely an external technological addition to 
traditional teaching, but as an important pedagogical re-
source for fostering ethical reflection in future doctors.

The digital learning environment acquires pedagogical 
value when it not only provides access to knowledge, but 
also engages students in understanding professionally sig-
nificant situations and creates conditions for value-based 
judgement, reflective analysis, and the self-correction of a 
professional position. Within this logic, further clarifica-
tion is needed regarding those educational technologies 
through which the digital environment can acquire ethical 
and reflective content.

Educational technologies 
for forming ethical reflection in future doctors
Understanding the digital learning environment as a space 
for the professional and value-based development of future 
doctors naturally raises the question of which education-
al technologies can most productively shape the develop-
ment of ethical reflection. In this context, it is important 
to proceed from the premise that no technology, in itself, 
has a guaranteed ethical-formative effect. Its pedagogical 
potential is determined not only by the form of organising 
learning, but above all by the content it brings into focus, 
the types of thinking it stimulates, whether it engages stu-
dents in analysing professionally significant situations, and 
whether it creates space for value-based choice, argumen-
tation, doubt, reconsideration, and self-correction. Thus, 
within the professional training of future doctors, the issue 
is not simply digital learning tools, but technologies that 
organise students’ intellectual and value-based activity.

One of the most productive in this respect is clinical 
case analysis. Its significance lies in bringing the education-
al process closer to the real professional situation in which 
a doctor must make decisions and bear moral responsibil-
ity for them (Al-Bedaery  et al.,  2024). A clinical case al-
most always contains not only a factual and diagnostic di-
mension, but also a communicative, emotional, social, and 
moral context. For this reason, working with cases enables 
future doctors to perceive a professional situation in its 
wholeness rather than merely as a task requiring the appli-
cation of knowledge. In the digital learning environment, 
this technology offers additional possibilities: cases may 
have a branched structure and include documents, video 
fragments, and alternative scenario paths. This enables stu-
dents not only to search for the correct decision, but also to 
analyse the situation as morally ambiguous, identify value 
conflicts, relate clinical expediency to ethical consequenc-
es, and form a reasoned professional position.

Similar in logic but broader in pedagogical potential 
is problem-based learning, in which learning is organised 
around a problem with no single, obvious solution in ad-
vance (Wei et al., 2024; Ota et al., 2026). For the develop-
ment of ethical reflection, this technology is particularly 
valuable because it teaches future doctors to act under con-
ditions of uncertainty, incomplete information, competing 
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alternatives, and the need to justify decisions. It moves stu-
dents away from the model of passive knowledge reception 
and engages them in active professional thinking, in which 
the process of analysis itself, together with the weighing of 
risks and consequences, becomes important. In the digi-
tal environment, this technology may be implemented 
through interactive scenarios, problem-based modules, 
digital simulations, collaborative online discussions, and 
structured tasks for collective solution-seeking. Under such 
conditions, ethical reflection develops as the ability to think 
responsibly in a real professional context.

Simulation-based learning also plays an important 
role in the development of ethical reflection, particularly in 
those approaches that enable the modelling of professional 
situations with a high degree of similarity to real clinical 
practice (Gyamo & Kesari, 2024; Hamilton, 2024). The val-
ue of simulation lies in creating a safe space for professional 
trial, where students can make decisions, make mistakes, 
and analyse their actions and consequences without put-
ting a real patient at risk. The greatest pedagogical effect 
is produced by simulations that combine technical action 
with communicative complexity and moral choice. In the 
digital learning environment, simulation may take the 
form of a virtual clinical scenario, an interactive simulator, 
a branching decision pathway, or a virtual patient model 
in which each student’s decision changes the subsequent 
course of the situation. In such conditions, future doctors 
do not merely practise an action, but experience a situation 
of professional responsibility.

Particular attention should be paid to virtual patient 
technology, which, in the context of the digitalisation of 
medical education, has become one of the most promising 
forms of modelling professional interaction (Çetinkaya et 
al., 2024; Pavliukovych et al., 2026). Its pedagogical value 
lies in the fact that students interact not with an abstract 
task, but with a personified clinical situation involving a 
medical history, behavioural features, emotional reactions, 
complaints, communicative barriers, and possible ethical 
complications. This enables future doctors to see the pa-
tient not merely as a carrier of symptoms, but as a person 
with an individual position, fears, rights, and expectations. 
Such personification activates the moral and value-based 
dimension of perception and encourages deeper reflection 
on the consequences of professional decisions.

Reflective writing also plays an important role in the 
development of ethical reflection, since written reflective 
practices in medical education support students’ deeper in-
terpretation of experience, professional self-awareness and 
reconsideration of previous judgements (Shah et al., 2023; 
Leyland et al., 2024). In the digital environment, it may be 
implemented through electronic journals, written reflec-
tions after cases, reflective essays, responses to structured 
questions, comments on professional situations, or analyti-
cal entries in an electronic course. Unlike an oral response, 
writing allows students to slow their thinking, formulate an 
internal position more precisely, and become aware of con-
tradictions. For the development of ethical reflection, this 

is especially important, because moral understanding re-
quires not only reaction, but also inner work with meaning. 
In written form, students are more likely to move beyond 
the formal reproduction of the correct answer and reveal 
the logic of personal professional thinking. 

Closely related to reflective writing is e-portfolio tech-
nology, which has not only an accumulative but also a de-
velopmental function. In medical education, e-portfolios 
are used to document students’ educational progress, col-
lect evidence of learning, record narratives of lived experi-
ence and support reflective interaction with mentors (Dos 
Santos et al., 2024). If the portfolio is regarded not as a for-
mal collection of completed tasks, but as a tool for under-
standing professional growth, it can become an important 
means of forming ethical reflection. An e-portfolio allows 
students to revisit previous decisions, observe the devel-
opment of professional thinking, record changes in judge-
ments, compare previous positions with new experiences, 
and gradually build a more mature view of professional re-
sponsibility. In digital form, this technology is particularly 
valuable because it allows texts, cases, feedback, and self-as-
sessment to be combined within a single reflective field.

Moderated online discussion is also highly significant 
for the development of ethical reflection, since educational 
approaches to ethics and professionalism in medical ed-
ucation are more effective when they involve students in 
active analysis of situations, discussion of dilemmas and 
reflection on professional responsibility (Bashkirova  et 
al., 2025). In the digital learning environment, it may take 
the form of a forum, synchronous or asynchronous dis-
cussion, debate, group case analysis, or collective consid-
eration of a professional dilemma. Its value lies in helping 
students move beyond isolated thinking and recognise that 
the same professional situation may allow for different eth-
ical interpretations. In the course of discussion, they en-
counter alternative positions, justify their views, and refine 
their judgements. It is precisely through this that ethical 
reflection acquires a dialogic character and moves beyond 
the limits of an individual inner monologue. It becomes 
especially valuable when the teacher guides the discussion 
without imposing a single correct answer.

Feedback technologies also have significant potential 
when used not as formal comments on outcomes but as a 
means of pedagogical support for students’ professional and 
value-based development. In medical education, feedback 
and reflective practices help students reconsider their pre-
vious judgements, interpret professional experience more 
deeply and strengthen professional self-awareness (Heydari 
& Beigzadeh, 2024). Individual teacher comments, peer as-
sessment, self-assessment, structured error analysis, and 
the comparison of decisions with different possible con-
sequences all contribute to students beginning to see not 
only whether a decision was correct, but why it was made 
in that way, what assumptions stood behind it, which moral 
aspects remained unnoticed, and where haste or one-sid-
edness appeared. In this way, feedback becomes a resource 
for reflective self-knowledge and professional maturation.
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In the context of contemporary digital education, the 
technology of analysing ethical dilemmas with the help of 
intellectually supported digital tools also appears promis-
ing, particularly those that can help structure a profession-
al situation, identify alternatives, pose clarifying questions, 
propose different scenario pathways, or help students see 
weaknesses in personal argumentation (Weidener & Fis-
cher, 2023). However, in this case, it is especially important 
to preserve pedagogical control over the learning process. 
Such tools may be useful for organising thinking, but they 
should not replace students’ moral judgement. Their value 
lies not in automatically producing the correct answer, but 
in supporting more consistent and conscious analysis by 
students. Therefore, intellectually supported digital tools 
can be productive only when they are integrated into the 
pedagogical logic of forming reflection rather than used as 
a substitute for personal understanding.

The analysis above provides grounds to argue that eth-
ical and reflective potential is not inherent in individual 
digital tools themselves. Rather, such potential is character-
istic of educational technologies that combine professional 
context, problem-based learning, dialogue, variability in 
decision-making, analysis of consequences, feedback, and 
students’ involvement in interpreting their own profes-
sional positions. The shared pedagogical function of these 
technologies is not only to transmit educational content but 
also to create conditions for the moral analysis of a profes-
sional situation, the justification of choice and the internal 
self-determination of a future doctor. This requires further 
clarification of the pedagogical mechanisms through which 
technologies within the digital learning environment influ-
ence the development of ethical reflection.

Pedagogical mechanisms through 
which educational technologies influence 
the formation of ethical reflection
Identifying technologies capable of supporting future doc-
tors’ ethical reflection does not, in itself, explain their ped-
agogical effectiveness. For a theoretical understanding of 
this problem, it is essential to clarify the internal pedagog-
ical processes through which the digital learning environ-
ment acquires ethical and developmental content. This is 
not a matter of outlining the tools again, but of identifying 
the mechanisms that influence value-based judgement, 
the moral interpretation of professional situations and fu-
ture doctors’ self-regulation. It is precisely the analysis of 
these mechanisms that enables the shift from describing 
technologies to explaining the process by which ethical 
reflection is formed.

The formation of ethical reflection in future doctors 
does not occur through the isolated action of a single dig-
ital tool, but through the interaction of several pedagog-
ical mechanisms that progressively complicate students’ 
professional thinking and involve them in the analysis of 
morally significant professional situations (Tokumasu  et 
al., 2024). Some of them take students beyond algorithmic 
decision-making and problematise moral choice; others 

place professional action within a concrete human context 
in which clinical expediency can no longer be considered 
apart from value-based consequences. For this reason, 
the problematisation of moral choice and the contextu-
alisation of the professional situation do not oppose one 
another, but reinforce each other. The first undermines the 
view of professional action as technically unambiguous; 
the second fills it with real moral meaning. Within this 
logic, students are required not simply to find the correct 
answer but to recognise the ambiguity of the situation and 
take into account its value-based consequences. It is under 
such conditions that moral understanding moves from the 
sphere of declarative knowledge to that of professionally 
meaningful understanding.

It is equally important that ethical reflection not be 
confined to the student’s inner monologue. It is strength-
ened through dialogue, comparison of positions, peer 
assessment, and joint case analysis, when future doctors 
encounter alternative ways of interpreting the same profes-
sional situation. In such a comparison, a personal position 
no longer appears to be the only possible one, and ethical 
understanding acquires greater depth and justification. Di-
alogic understanding becomes especially productive when 
combined with reflective distancing, that is, the ability to 
step beyond an immediate reaction, look at a personal de-
cision from the outside, and recognise its premises, emo-
tional impulses, unconscious biases, or superficial judge-
ments (Leung & Peisah, 2023). In the professional training 
of future doctors, this is particularly important, because 
many decisions in medical practice may be made under the 
pressure of time, authority, habit, or fear of error. Digital 
formats that involve returning to a situation, recording a 
personal position and discussing it further make it possible 
to slow down thinking and separate the act of making a 
decision from its ethical meaning. It is precisely through 
this combination of dialogue and distancing that students 
move from spontaneous reaction to conscious analysis of 
personal professional thinking.

A further deepening of ethical reflection occurs 
through the comparison of alternatives, the anticipation of 
consequences, and pedagogically organised feedback. Fu-
ture doctors begin to think ethically when they see not one 
possible decision, but several professional options, each 
with its own advantages, limitations, consequences, and 
moral risks. Such learning formats, which make it possi-
ble to model variable scenarios, compare decisions and see 
how a situation changes depending on the choice made, de-
velop students’ ability to think not linearly but responsibly 
(Çetinkaya et al., 2024). What becomes important here is 
not only which decision proved correct, but also why other 
decisions were less justified and what harm such decisions 
might cause to the patient or to professional trust. At this 
stage, feedback becomes especially significant because it 
enables students to see not only the weaknesses or persua-
siveness of a decision, but also the logic of the reasoning: 
what was taken into account, what was overlooked, which 
values were prioritised, and which were undervalued. In 
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this way, feedback becomes a means of self-correcting a 
professional position.

A special role in the formation of ethical reflection is 
also played by the integration of professional knowledge 
and value judgement. In medical education, one often en-
counters a situation in which the ethical component exists 
alongside the clinical one rather than being built into it. 
As a result, students may know the professional material 
well yet fail to view clinical action as having a moral di-
mension. Educational technologies become genuinely ef-
fective in forming ethical reflection when they unite these 
two planes: when they require students to combine clinical 
reasoning with value-based judgement, relate professional 
expediency to respect for the person, and analyse not only 
the possibility of intervention but also its moral justifica-
tion (Young et al., 2024). This integration is strengthened 
through the personalisation of professional experience, 
when students stop being external observers of the situa-
tion and begin to experience it as significant for personal 
professional development. Educational technologies that 
enable students to identify with the role of a future doc-
tor, see the situation through the patient’s eyes, and assume 
responsibility for the consequences of professional deci-
sions make the learning experience internally meaningful 
and value-based (Çetinkaya  et al.,  2024; Pavliukovych  et 
al., 2026). It is then that students begin to ask not only what 
should be done, but also what kind of doctor to become, 
what professional position to choose, and how this deci-
sion affects others.

All these mechanisms are ultimately directed towards 
a gradual transition from external regulation to internal 
ethical self-regulation. At the initial stages of learning, 
students often orient themselves towards external norms, 
instructions, teacher assessment, or prescribed models of 
correct behaviour. However, the task of professional edu-
cation is not only to teach them to act according to a rule, 
but also to develop their ability to apply ethical orienta-
tions independently in new, ambiguous, and unpredicta-
ble situations. For this reason, the educational technolo-
gies in the digital learning environment have pedagogical 
value only when they do not stop at checking an answer 
but involve students in understanding motives, evaluating 
consequences, justifying choices, and revising previous 
decisions. In such a case, ethical reflection becomes not a 
response to an external requirement, but an internal regu-
lator of professional behaviour.

The pedagogical influence of technologies within the 
digital learning environment on the development of future 
doctors’ ethical reflection is realised through the interac-
tion of several interrelated mechanisms: problematising 
moral choice, contextualising the professional situation, 
dialogic interpretation, reflective distancing, comparison 
of alternatives, feedback, integration of professional knowl-
edge and value-based judgement, personalisation of pro-
fessional experience and a gradual transition to internal 
self-regulation (Skinner et al., 2024). Within this logic, dig-
ital technologies take on significance not only as learning 

tools but also as means of supporting the future doctor’s 
internal professional development. This requires defining 
the pedagogical conditions under which the ethical and re-
flective potential of these technologies can be realised in 
professional training.

Pedagogical conditions for the effective use 
of educational technologies 
in the digital learning environment
The theoretical substantiation of educational technologies 
and the pedagogical mechanisms through which they in-
fluence the formation of ethical reflection in future doc-
tors naturally leads to the need to identify the conditions 
under which this potential can be realised in professional 
training. Digital tools or interactive forms of learning in-
teraction do not, in themselves, ensure an automatic val-
ue-based and reflective outcome. The effectiveness of these 
tools and forms of interaction depends on the pedagogi-
cal logic into which they are embedded, the content they 
bring into focus, and whether they support the transition 
from external learning activity to the inner understanding 
of professional responsibility (Ursin et al., 2024). For this 
reason, the question of pedagogical conditions is crucial to 
understanding the circumstances under which the digital 
learning environment genuinely becomes a space for the 
formation of ethical reflection in future doctors.

Above all, the pedagogically grounded selection of 
digital tools, aligned with the aim of fostering ethical re-
flection, is fundamental. In the professional education of 
future doctors, digital technologies are often introduced for 
reasons of convenience, modernisation of the educational 
process, or broader access to learning materials. However, 
when the issue is ethical and reflective development, what 
becomes decisive is not the technological novelty of the 
tool, but its ability to organise morally significant learning 
activity (Kalbus et al., 2024; Ursin et al., 2024). This means 
that the choice of a digital platform, simulation resource, 
or discussion format should be determined not only by 
technical capabilities but, above all, by whether the tool 
stimulates analysis of a value-laden situation, argumenta-
tion, and self-correction. Only under such conditions does 
technology acquire pedagogical direction.

Equally important is the inclusion of professionally 
significant situations with a clear ethical dimension in the 
learning content. Ethical reflection does not develop on ma-
terial devoid of moral tension, value ambiguity, or commu-
nicative complexity. For the development of ethical reflec-
tion, future doctors need to engage with situations in which 
professional decisions require choosing among several 
possible courses of action and attending to patient dignity, 
confidentiality, autonomy, trust, psychological condition, 
family interests, the risks of intervention, and the tension 
between clinical expediency and human sensitivity (Toku-
masu et al., 2024; Young et al., 2024). If digital educational 
materials are limited to informative or algorithmic content, 
they may be useful for knowledge formation, but they do 
not provide a sufficient basis for ethical understanding.  
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For this reason, the digital learning environment should 
include learning situations that involve students in moral 
analysis, the justification of choice and reflection on the 
possible consequences of a professional decision.

Another essential condition is the teacher’s moder-
ation and pedagogical support. The digital environment 
considerably expands opportunities for students’ inde-
pendent work, but this does not mean that the process of 
forming ethical reflection can be left entirely to itself. Eth-
ical understanding of a professional situation requires not 
only individual activity, but also pedagogical guidance that 
helps students identify significant aspects of the situation, 
pose important questions, avoid simplistic conclusions, 
broaden the analytical perspective, and reach the level of 
reasoned moral judgement (Nychkalo & Gutor, 2024). The 
teacher’s role lies not in imposing ready-made evaluations, 
but in creating a space for understanding in which students 
move from superficial reaction to deeper interpretation of 
professional experience. For this reason, the pedagogical 
effectiveness of digital technologies depends largely on the 
professional moderation of discussions and support for 
students’ reflective activity.

A necessary condition is the creation of a safe edu-
cational space for expressing positions, doubt, and error. 
Ethical reflection does not develop under conditions of fear 
of giving the ‘wrong’ answer or being judged for ambigu-
ous reasoning. For future doctors to learn to understand 
the moral complexity of professional decisions, they must 
have the opportunity to make assumptions, doubt, revise 
a personal position, acknowledge the limits of a chosen 
perspective, and analyse errors without the risk of humil-
iation or formal devaluation. In the digital environment, 
this condition becomes especially important, since online 
communication may both expand the space for reflection 
and create additional tension. Students, therefore, need to 
perceive reflective activity not as a test of errorlessness, but 
as a space for professional growth.

An important condition is the combination of indi-
vidual and group reflection. Ethical understanding of a 
professional situation has both an inner and a dialogic 
dimension. On the one hand, students need time for per-
sonal reflection on the situation, for articulating a personal 
position, identifying doubts, and internally relating the de-
cision to personal value orientations. On the other hand, 
it is equally important that they have the opportunity to 
compare their views with those of others, see different 
ways of interpreting the situation, encounter alternative 
argumentation, and refine personal judgement in dialogue 
(Leung & Peisah,  2023). The most effective forms of or-
ganising learning interaction are those in which personal 
interpretation of a professional situation is combined with 
subsequent dialogic clarification of a personal position. 
Such a combination makes it possible to avoid both su-
perficial collective reaction and the closed nature of purely 
individual reflection.

No less important is the systematic use of education-
al technologies in forming ethical reflection. This quality 

does not emerge as an immediate result of participation in 
a single case, simulation, or discussion. It develops grad-
ually through students’ repeated involvement in different 
forms of moral analysis, professional choice, argumenta-
tion, and self-correction (Sadeq  et al.,  2025). Occasional 
ethical-reflective tasks may arouse interest, but they do not 
ensure stable inner development. The effectiveness of dig-
ital educational technologies increases when they are inte-
grated into the overall logic of professional training, recur 
at different stages of learning, and gradually become more 
complex. It is precisely this systematicity that allows ethical 
reflection to move from the sphere of one-off educational 
experience to that of a stable professional disposition.

Equally important is integrating ethical content into 
the overall structure of professional training. The develop-
ment of ethical reflection cannot be effective if it remains 
confined to a single discipline, such as medical ethics or de-
ontology. In real professional practice, the moral dimension 
is present in clinical decision-making, communication, 
diagnostic choice, and interactions with patients and the 
team; therefore, in professional education, it should like-
wise be integrated into different learning contexts. Tech-
nologies within the digital learning environment become 
more pedagogically effective when the ethical component 
is embedded in various forms of professionally oriented 
learning activity rather than functioning separately from 
the core professional content. Such integration helps stu-
dents perceive ethical reflection as a natural part of doctors’ 
professional thinking.

Particular attention should also be paid to assessments 
that focus not only on the result, but also on the student’s 
reasoning process. If only the final answer is assessed in 
the educational process, students often orient themselves 
towards reproducing the expected result rather than devel-
oping a deep understanding of the professional situation 
(Tokumasu et al., 2024; Gupta & Chaudhuri, 2025). For the 
formation of ethical reflection, it is important that atten-
tion should also be given to the logic of analysis: whether 
students considered the value-based aspects of the situa-
tion, alternatives, and the possible consequences of the de-
cision. This is especially important in the digital learning 
environment, since digital tools make it possible to capture 
not only the final answer, but also the course of the stu-
dent’s work. Such a shift in assessment emphasis makes 
learning less formal and more supportive of value-based 
and professional development.

The final, though no less important, condition is co-
herence between technological form and the humanistic 
orientation of medical education. The digitalisation of the 
professional training of future doctors should not lead to 
the depersonalisation of the educational process, the re-
duction of the patient to a set of clinical data, or the sub-
stitution of professional responsibility with technical profi-
ciency. On the contrary, the use of educational technologies 
should strengthen attention to the human dimension of the 
medical profession and its ethical complexity. This means 
that the digital learning environment should be designed 
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so that technology does not distance students from the pro-
fession’s moral meaning but helps them see and interpret it 
more deeply. Only under this condition does digital edu-
cational infrastructure remain aligned with the humanistic 
orientations of medical education.

The effective use of technologies within the digital 
learning environment to develop future doctors’ ethical re-
flection is possible when a set of interrelated pedagogical 
conditions is in place: the purposeful selection of digital 
tools, ethically rich learning content, teachers’ pedagogi-
cal support, a safe space for reflection, the combination of 

individual and group work, systematic use, the integration 
of the ethical component into professional training, as-
sessment focused on the reasoning process and the align-
ment of digital form with the humanistic content of the 
medical profession (Gupta & Chaudhuri,  2025; Sadeq  et 
al., 2025). Taken together, these conditions transform the 
digital learning environment into a pedagogical resource 
for the professional and value-based development of future 
doctors. The main components of the pedagogical logic of 
forming ethical reflection in future doctors within the digi-
tal learning environment are systematised in Table 1.

Component of the 
conceptual framework Content Pedagogical function Expected ethical-reflective 

outcome

Digital learning 
environment

Interactivity, modelling of professionally 
significant situations, asynchronous reflection, 

multimodality, feedback

Creates a pedagogically 
organised space  

for professional and 
value-based development

Students’ engagement in 
morally significant situations 

and understanding  
of professional decisions

Educational 
technologies

Case-based, problem-based, simulation-based, 
reflective, portfolio-based, discussion-based 

and feedback-oriented formats  
of learning interaction

Organise students’ 
intellectual and  

value-based activity

Transition from acquiring 
ethical information to active 

moral understanding  
of professional action

Pedagogical 
mechanisms

Problematisation of moral choice, 
contextualisation of the situation, dialogic 

understanding, reflective distancing, 
comparison of alternatives, personalisation  
of professional experience, self-correction

Transform external 
learning activity into 

inner ethical work

Development of moral 
judgement, professional self-

awareness, and a reflective 
position

Pedagogical conditions

Pedagogically grounded selection of digital 
tools, ethically rich content, teacher guidance, 
safe reflective space, combination of individual 

and group work, systematicity, integration  
of the ethical component, assessment oriented 

towards the reasoning process

Ensure the effectiveness 
of the ethical-reflective 
influence of educational 

technologies

Stable integration of ethical 
reflection into the logic  

of the professional training  
of future doctors

Practical educational 
outcome

Inner professional responsibility, moral 
understanding of clinical decisions, capacity  

for reflective self-correction

Captures the pedagogical 
outcome of digital 

professional training

Formation of an ethically 
sensitive, reflective,  

and professionally mature 
future doctor

Table 1. The pedagogical logic of forming ethical reflection in future doctors within the digital learning environment

Source: developed by the author based on K.C.Y. Leung & C. Peisah (2023), R. Leyland et al. (2024), S.S. Guraya et al. (2024), 
D.K. Gupta & A. Chaudhuri (2025), Y. Zhu et al. (2026)

As shown in Table 1, the ethical-reflective potential of 
the digital learning environment is realised not through 
any single tool but through the interconnections among 
the environment, educational technologies, pedagogical 
mechanisms, and the conditions for the effective use of 
these technologies. It is this logic that provides the basis for 
defining the practical significance of the results obtained.

Practical significance of the research findings
The findings may serve as a methodological and applied 
reference point for designing contemporary professional 
training at medical higher education institutions. First of 
all, this concerns the purposeful integration of the ethical 
and reflective component into educational content, profes-
sionally oriented learning situations, tasks for independent 
reflection and models of pedagogical support for students.

In practical terms, the research results can be used 
in several specific forms of educational practice. The 
identified educational technologies may serve as a ba-
sis for designing digital modules on medical ethics and 

professionalism. The theoretically justified pedagogical 
mechanisms can be used to develop clinically and ethi-
cally oriented cases, simulation scenarios with elements 
of moral choice, and virtual patient tasks that require 
students to justify professional decisions. The defined 
pedagogical conditions may guide the organisation of 
online discussions, feedback, peer assessment and reflec-
tive writing tasks in digital courses. In addition, the pro-
posed understanding of ethical reflection may be used 
to develop assessment rubrics for evaluating students’ 
ethical reasoning and methodological recommendations 
for teachers who support future doctors’ professional and 
value-based development.

The proposed provisions help reorient the use of dig-
ital educational technologies in medical education from a 
predominantly instrumental and didactic plane to a val-
ue-based and professional plane of student development. 
Under this approach, the digital educational infrastruc-
ture appears not only as a technical means of organising 
learning but also as a pedagogically guided resource for 
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developing internal professional responsibility, moral 
judgement and reflective self-correction.

The findings should be taken into account when de-
veloping educational programmes and teaching and meth-
odological support for disciplines related to the profes-
sional training of future doctors. This involves designing 
educational and methodological support so that the ethical 
component is embedded in the logic of professional think-
ing, situational analysis, and responsible decision-making, 
rather than being isolated from professional content. Such 
an approach is particularly important where student train-
ing requires not only mastery of clinical action algorithms, 
but also the development of readiness to make responsible 
decisions under conditions of moral ambiguity.

The results obtained are also of particular value for 
the training and professional development of teachers in 
medical higher education institutions. The identified peda-
gogical mechanisms and conditions may serve as reference 
points in the selection of digital tools, the structuring of 
professionally significant situations, the organisation of 
discussion, the design of feedback, and the assessment of 
the logic of moral reasoning. In this sense, the study is also 
relevant to improving actual pedagogical practice under 
conditions of the digitalisation of medical education.

In addition, the formulated provisions may serve as a 
conceptual basis for the further development of criteria, 
indicators, and diagnostic tools to assess the development 
of ethical reflection among future doctors in the digital 
learning environment. Thus, the practical significance of 
the study lies in improving the content, technologies, and 
pedagogical organisation of the professional training of 
future doctors in line with the contemporary challenges 
of digital education and the humanistic orientations of the 
medical profession.

Discussion of the findings 
in relation to current research
The results obtained are consistent with current studies in 
which the digitalisation of medical education is viewed not 
only as an update of learning tools but also as a change 
in the pedagogical logic of professional training. O.I. Kal-
bus et al.  (2024) examined the use of digital solutions in 
training future healthcare professionals and concluded 
that the digital environment expands the possibilities for 
learning interactions but requires pedagogically motivated 
implementation. N.  Zarifsanaiey  et al.  (2024) also noted 
that the effectiveness of digital educational technologies 
increases when students are actively engaged. This po-
sition is supported, but it also requires clarification: stu-
dents’ activity should be not only cognitive but also val-
ue-based and reflective.

Comparison with studies on case-based and prob-
lem-based learning is also important. R.  Al-Bedaery  et 
al.  (2024) examined the humanisation of case-based 
learning and demonstrated that working with clinical cas-
es brings learning closer to the real complexity of medi-
cal practice. B.  Wei  et al.  (2024) studied problem-based  

learning in medical training and found that this approach 
encourages students to think independently, work with un-
certainty, and seek justified decisions. This conclusion is 
expanded in the present study: problem-based learning is 
important not only for clinical reasoning but also for devel-
oping ethical reflection, since professional uncertainty of-
ten involves tensions between values, risks and professional 
responsibility. Y. Ota et al. (2026) also emphasised the im-
portance of problem-based formats for developing active 
professional thinking. This position is consistent with the 
result obtained, but it needs to be supplemented by an eth-
ical and reflective dimension.

The results of the study are partly supported by works 
on simulation-based learning. P.D.  Gyamo & S.  Kesa-
ri  (2024) showed that simulation creates safe conditions 
for practising clinical actions and reduces the risk of er-
ror in real practice. This conclusion is supported; however, 
to develop ethical reflection, simulation should go beyond 
technical training and include communicative complexity, 
moral ambiguity and analysis of the consequences of de-
cisions. A. Hamilton (2024) examined the impact of arti-
ficial intelligence on simulation-based learning and noted 
that intelligently supported environments can change the 
nature of educational interaction. L.  Weidener & M.  Fis-
cher  (2023) also highlighted the potential of digital tools 
to structure students’ thinking, which is consistent with the 
conclusion that reflective learning requires a pedagogically 
controlled logic.

A separate group consists of studies on reflective 
practices. S.  Sarraf-Yazdi  et al.  (2024) analysed the im-
portance of reflection for developing the professional 
self-awareness of future doctors and showed that reflective 
activity contributes to a deeper interpretation of experi-
ence. This corresponds to the results obtained, in which 
ethical reflection is considered an integrative pedagogical 
outcome. C. Skinner et al. (2024) concluded that reflective 
approaches are effective when they are linked to a real or 
simulated professional context. A. Sydoryako & S. Sydo-
ryako (2023) emphasised the role of reflection in the tran-
sition from externally imposed requirements to personal 
professional development, which aligns with the conclu-
sion that ethical reflection supports the shift towards in-
ternal ethical self-regulation.

Comparison with studies on ethics and profession-
alism also confirms the relevance of the results obtained. 
L.M.  Bashkirova  et al.  (2025) analysed interactive ap-
proaches to teaching medical ethics and emotional intel-
ligence and concluded that ethics education should rely 
on students’ active participation, discussion of situations 
and development of empathy. This is consistent with the 
proposed interpretation of dialogue understanding, per-
sonalisation of professional experience, and pedagogically 
organised feedback. K. Tokumasu et al. (2024) highlighted 
the complexity of moral choice in medical practice and the 
need to develop the ability to analyse the consequences of 
professional decisions. These findings align with the posi-
tion that problematising moral choice is a key mechanism 
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for developing ethical reflection. P.D.  Young  et al.  (2024) 
showed that a doctor’s professional decision cannot be re-
duced to technical correctness. This supports the under-
standing of ethical reflection as the ability to relate clinical 
appropriateness to the profession’s humanistic principles.

At the same time, the results of the study help clarify 
certain positions in literature. A.  Sadeq  et al.  (2025) em-
phasised the importance of professional responsibility and 
ethical judgement in the training of future doctors, but this 
analysis is more focused on the content of professional eth-
ics. In the present study, the emphasis shifts to the peda-
gogical conditions and mechanisms that enable students to 
internalise ethical requirements. F. Ursin et al. (2024) stud-
ied the challenges of digitalising medical education and 
highlighted the risk of the formal use of digital tools. This 
caution is supported, as the pedagogical organisation of the 
digital environment determines whether it becomes a space 
for professional and value-based development. L. Lytvyn-
chuk & O. Okhrimenko (2025) emphasised the importance 
of humanistic guidelines in the professional training of fu-
ture medical specialists. The results obtained complement 
this approach by showing how humanistic content can be 
integrated into digital forms of learning interaction.

The synthesis of the analysed sources confirms that 
modern medical education needs not simply an expan-
sion of digital tools but their pedagogically meaningful 
use. For this reason, the proposed approach refines exist-
ing interpretations: ethical reflection is considered not as 
a separate humanitarian component but as the outcome 
of specifically organised work with professional situations, 
moral choice, and reflective self-correction in the digital 
learning environment.

CONCLUSIONS
The potential of educational technologies in the digital 
learning environment to develop future doctors’ ethical 
reflection was theoretically justified in relation to their ca-
pacity to organise moral choice, professional dialogue, case 
analysis, feedback, and reflective self-correction. The study 
made it possible to view the digital learning environment 
not only as the technical infrastructure of the education-
al process but also as a pedagogically organised space that 
combines professional content, the modelling of clinically 

significant situations, communication, feedback and reflec-
tive interpretation of professional experience.

Future doctors’ ethical reflection was defined as an in-
tegrative outcome of professional training, manifested in 
the ability to recognise the moral content of a professional 
decision, analyse value-based contradictions, relate clini-
cal appropriateness to the humanistic principles of medi-
cal practice and correct a personal professional position. It 
was shown that such reflection is not formed through the 
simple assimilation of ethical norms but requires students’ 
involvement in pedagogically organised situations of moral 
choice, argumentation, dialogue and self-correction. The 
study established that the greatest ethical and reflective 
potential lies in educational technologies that provide a 
professional context, problem-based learning, variability in 
decision-making, analysis of consequences, dialogic inter-
action and opportunities to return to previous judgement. 
The influence of these technologies is realised through the 
interaction of pedagogical mechanisms: problematising 
moral choice, contextualising the professional situation, 
reflective distancing, comparing alternatives, pedagogically 
organised feedback, personalising professional experience 
and a gradual transition to internal ethical self-regulation.

The effectiveness of using the digital learning envi-
ronment to develop ethical reflection depends on a set of 
pedagogical conditions: the purposeful selection of digital 
tools, ethically rich content, teacher support, a safe space for 
expressing a personal position and analysing mistakes, the 
combination of individual and group reflection, systematic 
work, the integration of the ethical component into profes-
sional training and assessment focused on the logic of stu-
dents’ reasoning. The results obtained can be used to improve 
digital educational practices in medical higher education in-
stitutions. Further research should focus on empirically ver-
ifying the proposed provisions and developing criteria for 
assessing the formation of future doctors’ ethical reflection.
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Освітні технології формування етичної рефлексії майбутніх лікарів  
у цифровому навчальному середовищі

Анотація. Цифрове навчальне середовище в медичній освіті дедалі більше впливає не лише на організацію 
навчального процесу, а й на професійне та ціннісне становлення майбутнього лікаря. Метою статті було теоретично 
обґрунтувати потенціал освітніх технологій цифрового навчального середовища у формуванні етичної рефлексії 
майбутніх лікарів, а також визначити педагогічні механізми й умови ефективного використання цих технологій у 
професійній підготовці. Методологія дослідження ґрунтувалася на поєднанні компетентнісного, аксіологічного, 
особистісно орієнтованого, рефлексивного та середовищного підходів. Використано теоретичний і порівняльний 
аналіз, систематизацію, узагальнення, інтерпретацію та теоретичне осмислення наукових положень. Встановлено, 
що цифрове навчальне середовище доцільно розглядати не лише як технічну інфраструктуру навчання, а як 
педагогічно організований простір професійного й ціннісного становлення майбутнього лікаря. З’ясовано, 
що етична рефлексія є інтегративним результатом професійної підготовки, який виявляється у здатності 
осмислювати моральний зміст професійних рішень, аналізувати ціннісні суперечності клінічних ситуацій, 
співвідносити професійну доцільність із гуманістичними орієнтирами лікарської діяльності та коригувати 
власну професійну позицію відповідно до етичних вимог професії. Визначено, що найбільший потенціал для 
її формування мають аналіз клінічних випадків, проблемно-орієнтоване навчання, симуляційне навчання, 
технологія віртуального пацієнта, рефлексивне письмо, електронне портфоліо, модерована онлайн-дискусія 
та педагогічно організовані технології зворотного зв’язку. Теоретично обґрунтовано педагогічні механізми 
впливу цих технологій, зокрема проблематизацію морального вибору, контекстуалізацію професійної ситуації, 
діалогічне осмислення, рефлексивне дистанціювання, зіставлення альтернатив, інтеграцію професійного знання 
і ціннісного судження, персоналізацію професійного досвіду та перехід до внутрішньої етичної саморегуляції. 
Визначено педагогічні умови ефективного використання цих технологій у цифровому навчальному середовищі. 
Практичне значення полягає в можливості використання результатів дослідження для проєктування цифрових 
курсів, клінічних кейсів, симуляційних сценаріїв, рефлексивних завдань і моделей педагогічного супроводу в 
системі професійної підготовки майбутніх лікарів

Ключові слова: моральне судження; професійна саморегуляція; клінічне рішення; ціннісно орієнтоване навчання; 
медична освіта; професійна підготовка; педагогічні умови
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Abstract. Contemporary journalism education is undergoing transformation 
under the influence of digital media ecosystems, platform communication, 
data-driven news production, and artificial intelligence; however, the 
integration of digital literacy, ethical reasoning, professional values, and 
resilience-oriented competencies in curricula remains insufficiently 
systematised. The purpose of the study was to analyse pedagogical and 
technological dimensions of journalism education transformation in the 
digital media era and to substantiate an integrated competency-oriented 
framework for professional training. The research used historical-
pedagogical analysis, comparative analysis, and a systemic approach. The 
empirical basis consisted of recent peer-reviewed publications and selected 
curriculum materials representing different regional contexts. The study 
identified three stages in the development of journalism education: industrial 
newsroom-centred training, multimedia journalism education, and digital 
journalism education shaped by artificial intelligence, data analytics, 
and algorithmic communication. The results showed that contemporary 
journalism curricula increasingly combined classical professional values 
with digital storytelling, data journalism, audience analytics, artificial 
intelligence literacy, verification culture, and ethical decision-making. 
The comparative analysis demonstrated that European models mainly 
emphasised responsible innovation and interdisciplinary learning, Turkish 
programmes reflected policy-driven technological modernisation, whereas 
Ukrainian journalism education combined digital competencies with 
resilience-oriented preparation under conditions of information warfare 
and crisis communication amidst the full-scale invasion and russia’s war 
against Ukraine. The practical value of the study lay in clarifying competency 
blocks and pedagogical priorities that can be used for curriculum renewal, 
course design, and the development of future empirical research on artificial 
intelligence integration in journalism education

Keywords: curriculum modernisation; digital pedagogy; artificial intelligence 
literacy; higher education; professional competencies; crisis communication

ISSN 2413-3329
E-ISSN 2520-6788

INTRODUCTION
The rapid expansion of digital technologies has reshaped 
the professional role of journalists and transformed the 
educational requirements for journalism training. Journal-
ism is no longer limited to traditional newsroom routines, 
print-centred communication models, or linear forms of 
news production. Contemporary journalistic practice de-
velops within digital media ecosystems shaped by multi-
media storytelling, platform infrastructures, data analytics, 

algorithmic distribution, automated content production, 
and artificial intelligence. These changes directly affect 
journalism education and require universities to reconsider 
not only the content of professional training but also cur-
riculum design, pedagogical strategies, competency mod-
els, and ethical preparation.

Recent research has increasingly examined how jour-
nalism education responds to digital and AI-mediated 
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interconnected components of a holistic educational mod-
el. As a result, the relationship between technological com-
petencies, pedagogical strategies, professional values, and 
the changing identity of future journalists remains insuffi-
ciently systematised. This problem is particularly significant 
in the Ukrainian context. Ukrainian journalism education 
develops under the simultaneous influence of global digital 
transformation and the specific challenges of wartime com-
munication, information warfare, disinformation, digital 
instability, and crisis reporting. Recent Ukrainian studies 
emphasise the growing importance of fact-checking, verifi-
cation culture, related to open-source intelligence (OSINT) 
practices, AI-assisted learning, ethical responsibility, and 
resilience-oriented competencies in the training of future 
journalists. Thus, the Ukrainian case demonstrates that 
journalism education must prepare students not only for 
technologically advanced media production but also for re-
sponsible professional activity in high-risk information en-
vironments. International experiences show that journal-
ism education modernisation follows different institutional 
and regional trajectories. European approaches increasing-
ly emphasise ethical AI integration, interdisciplinary learn-
ing, critical media analysis, and responsible innovation. In 
Türkiye, journalism education reflects a stronger orienta-
tion toward policy-driven technological modernisation 
and the integration of AI-related disciplines into under-
graduate and graduate curricula. These differences indicate 
that journalism education cannot be reduced to a universal 
set of digital skills. It should instead be analysed as a so-
cio-technical pedagogical system shaped by technological 
change, institutional structures, professional cultures, and 
socio-political contexts.

The study aimed to analyse the pedagogical and tech-
nological dimensions of journalism education transforma-
tion in the digital media era and to substantiate an inte-
grated competency-oriented framework for professional 
training. The objectives of the research were: to identify 
the major stages in the evolution of journalism education 
under the influence of digital media, data-driven commu-
nication, and artificial intelligence; to determine the key 
competency blocks required for contemporary journal-
ism education, including traditional journalistic, digital, 
data-oriented, AI-related, ethical, and resilience-oriented 
competencies; to clarify the pedagogical logic of integrat-
ing these competencies into curriculum design, learning 
activities, and selected international models of journalism 
education modernisation.

MATERIALS AND METHODS
This study used a qualitative conceptual and comparative 
research design. It examined the transformation of jour-
nalism education under the influence of digital media eco-
systems, artificial intelligence, data-driven communication, 
and changing professional requirements. The design was 
aligned with three research objectives: identifying the main 
stages of journalism education transformation, determin-
ing the key competency blocks required for contemporary 

professional change. M.S.  Hossain & D.  Wenger  (2024) 
analysed whether journalism education has kept pace with 
digital transformation, while M.S.  Wenger  et al.  (2025) 
showed that AI affects not only newsroom skills but also 
curriculum design, ethical preparation, faculty readiness, 
and institutional decision-making. V. Katzenberger (2024) 
focused on the gap between digital skills and journalism 
curricula, whereas M. Severijnen & Y. de Haan (2024) pro-
posed future-oriented scenarios for journalism education 
in a changing media landscape. Together, these studies in-
dicate that journalism education modernisation should be 
understood not merely as the addition of new technologi-
cal subjects but as a broader transformation of professional 
competencies and pedagogical models. Artificial intelli-
gence has become one of the most influential factors in this 
transformation. Generative artificial intelligence (AI) tools 
are increasingly used in newsroom routines, media educa-
tion, content production, and experimental forms of digi-
tal storytelling (Pavlik, 2023; Cools & Diakopoulos, 2024; 
Sánchez-García et al., 2025). At the same time, AI integra-
tion creates new pedagogical and ethical challenges. Jour-
nalism students must learn not only how to use AI-support-
ed tools efficiently but also how to evaluate their limitations, 
identify algorithmic bias, ensure transparency, avoid mis-
information, and preserve professional responsibility in 
automated or semi-automated communication environ-
ments (Miao & Holmes, 2023; Porlezza & Schapals, 2024). 

The development of artificial intelligence in education 
also highlights a broader pedagogical issue. In recent jour-
nalism and media research, AI literacy has increasingly 
been conceptualised as a professional, critical, and ethical 
competence. M.  Jaakkola & J.  Wiik  (2025) showed that 
journalism educators’ preparedness to teach AI depends 
not only on technical knowledge but also on the pedagog-
ical domestication of AI tools within existing educational 
structures. T.  Hollanek  et al.  (2025) further emphasised 
critical AI literacy as a condition of responsible reporting, 
transparency, and public accountability in AI-mediated 
media environments. Therefore, AI literacy in journalism 
education should be interpreted not as an isolated techni-
cal skill but as a multidimensional professional competence 
that combines technical awareness, critical evaluation, eth-
ical reasoning, and responsible application. This is espe-
cially relevant to journalism education, where digital tools 
must be connected with professional values such as accu-
racy, verification, independence, public accountability, and 
ethical responsibility. 

The problem addressed in this study is that, although 
digital media and artificial intelligence have become central 
to contemporary journalism practice, journalism education 
still lacks an integrated pedagogical framework that con-
nects technological training, ethical reasoning, data-ori-
ented competencies, and resilience-oriented professional 
preparation. Existing research has often examined digital 
skills, data journalism, AI-assisted media production, cur-
riculum modernisation, or media ethics as separate areas. 
However, these dimensions are not always considered as  
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journalism training, and clarifying the pedagogical logic of 
integrating these competencies into curriculum design and 
learning activities. The study was not based on a survey, 
experiment, or statistical measurement. Instead, it relied 
on structured qualitative analysis of scholarly literature and 
selected institutional examples in order to identify concep-
tual patterns, competency transformations, pedagogical 
strategies, and regional differences in journalism education 
modernisation. The methodological framework combined 
historical-pedagogical analysis, comparative analysis, and 
a systemic approach. Historical-pedagogical analysis was 
used to trace the evolution of journalism education from 
industrial newsroom-centred training to multimedia and 
digital or AI-mediated models. Comparative analysis was 
applied to identify similarities and differences in journal-
ism education modernisation across selected regional con-
texts. The systemic approach made it possible to conceptu-
alise journalism education as a socio-technical pedagogical 
system shaped by the interaction of educational institu-
tions, professional standards, digital technologies, artificial 
intelligence, ethical norms, and socio-political conditions.

The analytical basis of the study consisted of peer-re-
viewed scholarly publications, academic books, interna-
tional reports, and selected curriculum materials related 
to journalism education, digital pedagogy, artificial intel-
ligence literacy, data journalism, media ethics, and higher 
education transformation. The core literature was selected 
primarily from publications issued between 2019 and 2026, 
with priority given to recent studies published between 
2022 and 2026. Earlier sources were included only when 
they provided foundational concepts relevant to journal-
ism transformation, artificial intelligence in education, 
or algorithmic media systems. Sources were selected ac-
cording to four inclusion criteria: relevance to journalism 
or media education; focus on digital, AI-related, data-ori-
ented, ethical, or curriculum transformation; academic or 
institutional credibility; and usefulness for comparing dif-
ferent educational contexts. Publications were excluded if 
they focused only on general media industry trends with-
out educational implications, described AI tools without 
connection to journalism training, lacked academic relia-
bility, or duplicated arguments already represented in more 
relevant sources To ensure consistency between the empir-
ical extraction and the presentation of findings, the selected 
sources and institutional examples were analysed according 
to four predefined thematic directions. The first direction 
involved a historical-pedagogical analysis of journalism ed-
ucation transformation, tracing the shift from industrial to 
digital and AI-mediated models. The second direction fo-
cused on competency restructuring, systematically extract-
ing data to map traditional, digital, data-oriented, AI-re-
lated, ethical, and resilience-oriented competencies into a 
unified pedagogical matrix. The third direction comprised 
a comparative analysis of regional modernisation patterns 
across Europe, Türkiye, and Ukraine to identify distinct 
institutional and pedagogical trajectories. The fourth di-
rection involved the conceptual synthesis of the extracted 

pedagogical, ethical, and technological components into an 
integrated educational framework. The analysis was con-
ducted through a structured qualitative coding procedure. 
The extracted information was grouped strictly according 
to these four thematic directions, which provided the archi-
tectural basis for organising the results. Recurrent themes, 
differences between contexts, and pedagogical implications 
were compared across the corpus. This procedure made it 
possible to move from individual source interpretation to 
broader conceptual synthesis.

The comparative analysis focused on three selected 
contexts: Europe, Türkiye, and Ukraine. These contexts 
were chosen because they represent different trajectories 
of journalism education modernisation under the influ-
ence of digital technologies and artificial intelligence. The 
European context was analysed as an example of interdis-
ciplinary, research-oriented, and ethically grounded jour-
nalism education. To address the methodological consist-
ency of the comparative procedure, the Turkish context 
was analysed not only through recent scholarly studies but 
also through selected official curriculum materials from 
Turkish journalism and communication programmes. In 
particular, the analysis included journalism-related cur-
ricula from Istanbul University, Çukurova University, and 
Selçuk University. These institutional materials were ex-
amined according to the same analytical categories as the 
European and Ukrainian examples: digital competencies, 
data-oriented competencies, AI-related competencies, 
ethical reasoning, resilience-oriented preparation, and 
pedagogical or curriculum modernisation. Ukraine was 
examined as a context in which global digital transforma-
tion intersects with wartime communication, information 
warfare, disinformation, crisis reporting, and the need for 
resilience-oriented professional preparation. The compar-
ison was conducted in four steps. First, selected sources 
were grouped by region and thematic focus. Second, each 
group was analysed according to the six analytical catego-
ries. Third, the identified features were compared in terms 
of dominant educational focus, key competencies, peda-
gogical models, professional values, and major challenges. 
Fourth, the findings were synthesised into comparative 
tables and interpretive categories reflecting the transition 
from industrial and multimedia journalism education to-
ward contemporary digital and AI-mediated profession-
al training. To ensure comparability, the three contexts 
were interpreted at the same analytical level: as regional 
examples of journalism education modernisation rather 
than as exhaustive national mappings of all journalism 
programmes. In each case, attention was paid to the re-
lationship between technological change, curriculum pri-
orities, competency formation, pedagogical strategies, and 
socio-political conditions. This approach allowed the com-
parison to remain focused on pedagogical patterns rather 
than on institutional statistics.

The study was conducted in five stages: specification of 
the research problem; formation of the source base according 
to inclusion and exclusion criteria; historical-pedagogical  
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analysis of journalism education models; comparative anal-
ysis of Europe, Türkiye, and Ukraine; and synthesis of the 
findings into an integrated competency-oriented interpre-
tation of journalism education transformation. The study 
had several limitations. It is based on qualitative analysis 
of scholarly literature and selected institutional examples 
rather than on surveys, interviews, classroom observations, 
or quantitative curriculum mapping. Therefore, the find-
ings should be interpreted as conceptual and comparative 
rather than statistically generalisable. Despite these limita-
tions, the chosen methodology is appropriate for system-
atising current scholarly discussions, comparing different 
educational trajectories, and substantiating an integrated 
pedagogical framework for journalism education in the 
digital and AI-mediated media environment.

RESULTS
The analysis identified four interrelated results that clar-
ified the transformation of journalism education in the 
digital media era. First, journalism education developed 
through historically overlapping models: industrial news-
room-centred education, multimedia journalism educa-
tion, and contemporary digital or AI-mediated journal-
ism education. Second, this transformation was expressed 
through the restructuring of professional competencies 
rather than through the simple addition of technological 
subjects. Third, Europe, Türkiye, and Ukraine demonstrat-
ed different pedagogical logics of modernisation shaped 

by institutional traditions, policy priorities, technological 
readiness, and socio-political conditions. Fourth, the find-
ings supported the development of a conceptual pedagog-
ical framework that connected the digital media environ-
ment with curriculum transformation, competency blocks, 
pedagogical strategies, and the expected graduate profile. 
Evolution of journalism education models. The first result 
was the identification of three major models in the evolu-
tion of journalism education. These models should not be 
understood as strictly separated historical periods because 
their elements may coexist within contemporary curricula. 
However, they reflect different dominant logics of profes-
sional preparation: the industrial model is based on stable 
newsroom routines and print-centred professional train-
ing; the multimedia model responds to internet-based pub-
lishing and online storytelling; and the digital or AI-medi-
ated model is shaped by data journalism, platform logic, 
artificial intelligence literacy, algorithmic communication, 
and ethical decision-making in automated or semi-auto-
mated media environments (Solkin, 2020; Severijnen & de 
Haan, 2024; Westlund et al., 2025). Table 1 shows that jour-
nalism education has moved from a relatively stable profes-
sional model toward adaptive and interdisciplinary train-
ing. In the contemporary model, students are expected not 
only to produce media content but also to understand dig-
ital infrastructures, work with data, evaluate AI-supported 
outputs, and preserve professional values under conditions 
of technological uncertainty.

Criteria Industrial Model Multimedia Journalism Model Digital / AI-Mediated Journalism Model

Dominant media 
environment

Print-dominated mass 
communication and traditional 

broadcasting
Internet media, online 

publishing, multimedia platforms
Hybrid digital ecosystems shaped  

by platforms, algorithms, data,  
and artificial intelligence

Core educational 
focus

Professional routines, writing, 
editing, and newsroom discipline

Multimedia production,  
digital storytelling,  

and online journalism

Data-driven journalism, AI literacy, 
algorithmic awareness, digital analytics, 

and ethical responsibility

Main 
competencies

Writing, editing, verification, 
interviewing, news judgement

Multimedia storytelling, digital 
publishing, basic audience 

engagement, online production

Data interpretation, AI-assisted content 
production, verification in digital 
environments, platform analysis,  

ethical AI use

Pedagogical 
approach

Apprenticeship-oriented 
professional training within 

academic institutions
Integration of digital tools and 

practical multimedia assignments
Interdisciplinary, project-based,  

research-informed,  
and competency-oriented learning

Professional 
values

Accuracy, objectivity, editorial 
responsibility, public service

Preservation of traditional values 
under conditions  

of technological change

Accuracy, transparency, accountability, 
independence, algorithmic responsibility, 

and resilience

Institutional 
context

Stable media organisations  
and relatively predictable 

professional roles

Transitional newsrooms and 
widening gap between academia 

and industry

Flexible collaboration between journalism, 
communication, data analytics, computer 

science, and digital media fields

Main challenges Balance between theory  
and practical training

Rapid technological change 
and unequal access to digital 

infrastructure

Misinformation, algorithmic amplification, 
AI bias, information overload, platform 

dependency, and ethical risks

Table 1. Evolution of journalism education models

Note: the table summarises the transformation of journalism education from newsroom-centred professional training to 
digital and AI-mediated competency-oriented education
Source: developed by the author based on L.  Solkin  (2020), J.V.  Pavlik  (2023), M.  Severijnen & Y.  de Haan  (2024), 
M.S. Hossain & D. Wenger (2024), V. Katzenberger (2024), H. Cools & N. Diakopoulos (2024), O. Westlund et al. (2025)

Competency transformation matrix. The second 
result concerned the restructuring of competencies re-
quired in journalism education. Traditional journalistic  

competencies remained fundamental, but they were in-
creasingly reinterpreted within platform-based, data-driv-
en, and AI-mediated media environments. The analysis 
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showed that contemporary journalism education required 
the integration of traditional, digital, data-oriented, AI-re-
lated, ethical, resilience-oriented, and reflective peda-
gogical competencies. This confirmed that digital trans-
formation should be understood as a multidimensional 
competency shift rather than as a purely technical modern-
isation of curricula (Long & Magerko, 2020; Ng et al., 2021; 

Porlezza & Schapals, 2024). Table 2 demonstrates that AI 
literacy should not be treated only as a technical ability. It 
includes the capacity to understand, critically evaluate, eth-
ically apply, and professionally contextualise AI-supported 
tools within journalistic practice. The table also shows how 
each competency block can be translated into educational 
activities and assessment-oriented task

Table 2. Competency transformation matrix in journalism education

Note: the matrix presents competency blocks that connect technological training with ethical reasoning, data-oriented 
preparation, resilience-oriented professional development, and concrete pedagogical forms of implementation
Source: developed by the author based on W. Holmes et al. (2019), D. Long & B. Magerko (2020), D.T.K. Ng et al. (2021), 
L.  Bounegru & G.  Gray  (2021), F.  Miao & W.  Holmes  (2023), M.S.  Hossain & D.  Wenger  (2024), C.  Porlezza & 
A.K. Schapals (2024), S. Fiialka & Z. Kornieva (2024), V. Vladymyrov (2025)

Competency block Content of competencies Educational expression Professional significance

Traditional 
journalistic 

competencies

Writing, editing, interviewing, 
source evaluation, verification, 

news judgement, editorial 
responsibility

Reporting assignments, editing workshops, 
interviewing practice, newsroom 

simulations, peer review of journalistic 
texts, and portfolio-based assessment

Preserves the professional 
identity of journalism  

and ensures accuracy, credibility,  
and public accountability

Digital 
competencies

Multimedia storytelling, 
digital publishing, platform 

communication, content 
management, audience 

engagement

Multimedia production projects, online 
publishing tasks, platform analysis, social 

media analytics exercises, audience 
engagement assignments, and reflective 
evaluation of digital storytelling formats

Enables students to work 
effectively in contemporary 

digital media ecosystems

Data-oriented 
competencies

Data journalism, data 
interpretation, visualisation, 

computational thinking, 
audience analytics, evidence-

based storytelling

Data journalism modules, work with 
open datasets, visualisation assignments, 

spreadsheet and dashboard exercises, 
evidence-based storytelling projects, and 
interpretation of quantitative information

Supports evidence-based 
reporting and strengthens 

analytical capacity in complex 
information environments

AI-related 
competencies

AI literacy, generative  
AI use, algorithmic awareness, 

prompt-based interaction, 
evaluation of AI outputs, 

understanding of automation

Practical work with generative AI 
tools, prompt-based editorial tasks, 

comparison of human and AI-generated 
texts, identification of AI errors and bias, 
evaluation of AI outputs, and reflective 

justification of AI use

Prepares students to use AI 
responsibly while understanding 

its limitations, risks, and 
professional implications

Ethical and 
accountability 
competencies

Transparency, prevention  
of misinformation, algorithmic 
bias awareness, responsible AI 
use, editorial independence, 

public interest

Media ethics case studies, AI ethics debates, 
editorial decision-making scenarios, 

transparency statements, policy analysis, 
and assessment of risks related  

to misinformation and algorithmic bias

Protects professional standards 
in automated and platform-
mediated communication 

environments

Resilience-oriented 
competencies

Fact-checking, OSINT-related 
practices, disinformation 

detection, crisis 
communication, information 

security awareness

Verification labs, fact-checking 
assignments, disinformation analysis, 

OSINT-related exercises, crisis reporting 
simulations, digital security tasks, 

and scenario-based work in unstable 
information environments

Prepares journalists to operate in 
high-risk, unstable,  

or conflict-affected information 
environments

Pedagogical 
and reflective 
competencies

Critical thinking, reflective 
practice, interdisciplinary 

learning, collaborative 
problem-solving,  
lifelong learning

Project-based learning, interdisciplinary 
teamwork, reflective journals, learning 

portfolios, peer feedback, self-assessment, 
and analysis of professional decision-

making in complex media cases

Supports adaptive professional 
development in rapidly changing 

media environments

The competency matrix also demonstrated direct ped-
agogical implications. The identified competency blocks 
should be formed through learning activities that combine 
professional practice, critical reflection, technological ex-
perimentation, and ethical decision-making. Traditional 
journalistic competencies require reporting assignments, 
editing workshops, and newsroom simulations. Digital and 
data-oriented competencies require multimedia projects, 
work with datasets, visualisation tasks, and audience ana-
lytics exercises. AI-related competencies should be devel-
oped through practical tasks that require students to test 

generative AI tools, compare human and AI-generated 
outputs, identify errors or bias, and explain editorial deci-
sions. Ethical and accountability competencies should be 
taught through case studies, policy analysis, and editorial 
decision-making scenarios. Resilience-oriented compe-
tencies require verification labs, disinformation analysis, 
crisis reporting simulations, and OSINT-related exercises. 
Therefore, the pedagogical significance of the proposed 
matrix lies in connecting competency blocks with concrete 
learning activities and assessment evidence. This interpre-
tation was consistent with recent studies that emphasise 
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the pedagogical conditions of AI integration in journalism 
education. D. Wenger et al. (2025) showed that the impact 
of AI on journalism education concerns not only profes-
sional skills but also curriculum design, faculty readiness, 
ethical preparation, and institutional decision-making. 
M.  Jaakkola & J.  Wiik  (2025) demonstrated that journal-
ism educators’ preparedness to teach AI depends on the 
pedagogical domestication of AI tools rather than on tech-
nical awareness alone. L. Chen & M. Chen (2026) further 
indicated that generative AI can contribute to professional 
competency development when it is mediated by learning 
engagement and media literacy. These findings supported 
the view that AI should be integrated into journalism ed-
ucation through structured pedagogical tasks rather than 
isolated tool demonstrations.

Comparative regional patterns. The third result was 
the identification of three regional patterns of journalism 
education modernisation: the ethical-interdisciplinary 
European model, the policy-driven AI modernisation 
model in Türkiye, and the resilience-oriented Ukrainian 
model. Those patterns did not represent all possible re-
gional trajectories, but they showed that digital and AI-re-
lated modernisation was shaped by educational traditions, 
policy priorities, institutional readiness, and socio-polit-
ical conditions. The European pattern was characterised 
by interdisciplinary learning, responsible innovation, 
research-based education, critical media analysis, and 
ethical reflection. Institutional examples supported this 
tendency: the Erasmus Mundus Master’s programme in 
Journalism, Media and Globalisation emphasised a crit-
ical, academic, and globally oriented understanding of 
journalism, while the University of Hamburg’s programme 
in Communication and Journalism Research for a Sus-
tainable Society connected journalism and digital media 
with digitalisation, artificial intelligence, public commu-
nication, and societal transformation.

The Turkish pattern reflected a policy-driven and cur-
riculum-visible form of AI modernisation. H. Babacan et 
al. (2025) showed that AI-related content was increasingly 
present in Turkish journalism and new media programmes, 
but it often remained more theoretical than practice-ori-
ented. A.F. Şen (2025) similarly indicated that direct AI in-
tegration in journalism curricula was still limited and that 
practical training with AI tools remained underdeveloped 
in the analysed public universities. The analysis of selected 
official Turkish curriculum materials showed that AI- and 
digital media-related courses were present in journalism-re-
lated programmes at Istanbul University, Çukurova Uni-
versity, and Selçuk University (Istanbul University,  2025; 
Çukurova University, 2025; Selçuk University, 2025). These 
materials confirmed the visibility of AI, digital journalism, 
data journalism, media ethics, digital news literacy, web 
design, and coding-related journalism practices in Turkish 
curricula, while also supporting the conclusion that AI in-
tegration often remains organised through separate courses 
or electives rather than through a fully integrated pedagog-
ical model. The Ukrainian pattern differed because digital 
transformation intersects with wartime communication, 
information warfare, disinformation, crisis reporting, and 
the need for professional resilience. Ukrainian journalism 
education therefore combines digital media competencies 
with verification culture, fact-checking, OSINT-related 
practices, ethical responsibility, and preparation for high-
risk information environments (Fiialka & Kornieva, 2024; 
Mykolaichuk, 2025; Vladymyrov, 2025). The Master’s pro-
gramme in Digital Media at Taras Shevchenko National 
University of Kyiv illustrated this tendency through learn-
ing outcomes related to digital media analysis, multimedia 
and interactive technologies, digital project management, 
data visualisation, automated processing of search results, 
and digital media projects. The comparative characteristics 
of the three regional patterns are presented in Table 3.

Region / 
context

Dominant 
modernisation logic Key curriculum priorities Competency emphasis Main pedagogical challenge

Europe
Ethical and 

interdisciplinary 
modernisation

Digital journalism, media 
globalisation, communication 
research, data journalism, AI 
and digitalisation, responsible 

innovation

Critical media analysis, 
AI ethics, algorithmic 

accountability, research 
literacy, interdisciplinary 

thinking

Maintaining balance between 
technological innovation, 

professional values, and critical 
academic reflection

Türkiye
Policy-driven and 
curriculum-visible 
AI modernisation

AI and media, digital journalism, 
data journalism, digital 

news literacy, media ethics, 
web design, coding-related 

journalism practices

Conceptual AI awareness, 
digital journalism, data-

oriented journalism, media 
literacy, technological 

adaptation

Moving from visible AI-
related courses and electives 

toward systematic pedagogical 
integration of AI, data, ethics, 
and practice-based learning 
across journalism curricula

Ukraine Resilience-oriented 
digital modernisation

Digital media, multimedia 
storytelling, data journalism, 
fact-checking, OSINT-related 

practices, crisis communication, 
AI-assisted learning

Verification culture, 
disinformation detection, 
digital resilience, ethical 

judgement, data-oriented 
journalism, crisis reporting

Integrating global digital 
competencies with preparation 

for information warfare and 
unstable media environments

Table 3. Comparative regional patterns of journalism education modernisation

Source: developed by the author based on M.  Severijnen & Y.  de Haan  (2024), V.  Katzenberger  (2024), S.  Fiialka & 
Z. Kornieva (2024), University of Amsterdam (2024), University of Hamburg (2024), Taras Shevchenko National University 
of Kyiv (2024), H. Babacan et al. (2025), A.F. Şen (2025), Istanbul University (2025), Çukurova University (2025), Selçuk 
University (2025), V. Vladymyrov (2025)



41

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Mykolaichuk

Table 3 showed that journalism education could not 
be modernised through a universal list of digital tools. 
Europe, Türkiye, and Ukraine all moved toward digital-
isation and AI literacy, but they demonstrated different 
pedagogical priorities: ethical interdisciplinarity, poli-
cy-driven technological adaptation, and resilience-ori-
ented preparation for unstable information environ-
ments. These differences are pedagogically significant 
because they determine not only what content should be 
included in journalism curricula but also how learning 
activities should be organised. In the European context, 
curriculum modernisation required ethically grounded 
interdisciplinary learning; in Türkiye, it required strong-
er movement from theoretical AI awareness to practical 
AI-supported learning tasks; in Ukraine, it required the 

integration of digital production, verification culture, cri-
sis communication, and resilience-oriented professional 
preparation. The fourth result was the development of a 
conceptual pedagogical framework for journalism educa-
tion transformation in the digital media era. The frame-
work synthesised the previous findings and showed how 
changes in the media environment could be translated 
into curriculum design, competency formation, peda-
gogical strategies, and the expected graduate profile. It 
was based on the assumption that journalism education 
should not respond to digital transformation by mechan-
ically adding technological courses, but should instead 
connect technological training with professional values, 
data-oriented thinking, AI literacy, ethical reasoning, and 
resilience-oriented preparation.

Figure 1. Conceptual pedagogical framework for journalism education transformation
Source: developed by the author

The framework connects the external transformation 
of digital media ecosystems with internal curriculum mod-
ernisation and the formation of an integrated graduate com-
petency profile. The framework demonstrated a movement 
from tool-based modernisation to integrated pedagogical 
redesign. As a result, the expected graduate is not merely a 
user of digital tools but an adaptive, ethically responsible, 
data-informed, and resilient journalism professional.

DISCUSSION
The findings of this study indicated that the transforma-
tion of journalism education should be interpreted as a 

process of pedagogical redesign rather than as the simple 
introduction of digital tools into existing curricula. The 
analysis showed that digital media ecosystems, artificial 
intelligence, data-driven communication, platform infra-
structures, and wartime information challenges affected 
not only the content of journalism training but also the 
logic of curriculum design, learning activities, assessment 
practices, and professional identity formation. Therefore, 
the main educational problem was not whether journal-
ism programmes should include digital technologies or 
AI-related topics, but how these components should be 
pedagogically integrated with professional values, ethical 

Digital Media Environment
Platforms, AI, data analytics, automation, misinformation, crisis communication

Curriculum Transformation
Interdisciplinary modules; flexible curricula; AI and data integration; digital media 

production; ethics and verification
Competency Blocks

Traditional journalistic competencies
+ digital competencies

+ data-oriented competencies
+ AI-related competencies

+ ethical and accountability competencies
+ resilience-oriented competencies

Pedagogical Strategies
Project-based learning
newsroom simulations

data journalism projects
Al-assisted media tasks

verification labs
case studies in media ethics

crisis communication scenarios

Expected Graduate Profile
Adaptive journalist

critical digital media professional
responsible Al user

data-informed storyteller
ethical decision-maker

resilient communicator in unstable information environments
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reasoning, verification culture, data-oriented thinking, 
and resilience-oriented preparation. This interpretation 
extends earlier discussions of journalism transformation 
by shifting the focus from media change as a professional 
phenomenon to media change as a curriculum and peda-
gogy problem. M. Deuze & T. Witschge (2018) and N. Di-
akopoulos (2020) remain useful for understanding broad-
er changes in journalism, algorithmic media systems, and 
computational news practices. However, the present study 
used these foundational perspectives to support a specif-
ically pedagogical argument: journalism education needs 
integrated learning models that connect technological 
awareness with editorial responsibility, critical reflection, 
and professional decision-making. 

The first result, which identified the transition from 
industrial newsroom-centred education to multimedia 
journalism education and then to digital or AI-mediated 
journalism education, corresponded to previous studies on 
the historical and structural transformation of journalism 
training. L. Solkin (2020) argued that journalism education 
in the twenty-first century cannot be reduced to narrow 
vocational preparation because it increasingly involves 
broader questions of professional identity, knowledge pro-
duction, and adaptation to media change. M.  Severijnen 
& Y. de Haan (2024) similarly emphasised that journalism 
education must prepare students for a changing media 
landscape through more flexible and future-oriented mod-
els. O. Westlund et al.  (2025) also pointed to the need to 
rethink journalism in the context of platformisation, algo-
rithmic systems, and digital media ecosystems. The present 
study developed these arguments by showing that the cur-
rent stage of journalism education was shaped not only by 
digitalisation but also by the growing influence of artificial 
intelligence, data analytics, algorithmic communication, 
and automated forms of content production.

The second result, the competency transformation 
matrix, showed that AI literacy in journalism education 
should not be reduced to operational familiarity with gen-
erative AI tools. Foundational studies on AI literacy remain 
useful for defining this competence as multidimensional 
and combining technical understanding, critical evalu-
ation, ethical reasoning, and responsible application. In 
this sense, D. Long & B. Magerko (2020) and D.T.K. Ng et 
al.  (2021) provided a conceptual basis for understanding 
AI literacy beyond instrumental tool use. However, more 
recent journalism-specific research has made this issue 
more pedagogically concrete. M.S.  Wenger  et al.  (2025) 
showed that AI affected journalism education at the level of 
curriculum design, faculty readiness, ethical preparation, 
and institutional decision-making. T. Hollanek et al. (2025) 
further emphasised critical AI literacy as a condition of re-
sponsible reporting, transparency, and public accountabili-
ty in AI-mediated media environments. These studies sup-
port the present article’s argument that AI literacy should 
be integrated into journalism education through structured 
pedagogical tasks rather than through isolated demonstra-
tions of AI tools. Students should not only generate texts, 

summaries, headlines, or story ideas with AI systems, but 
also compare AI-generated and human-produced outputs, 
identify factual errors, detect bias, explain editorial choic-
es, formulate transparency statements, and justify whether 
AI use is appropriate in a given journalistic situation. This 
pedagogical interpretation is also consistent with L. Chen 
& M.  Chen  (2026), who indicated that generative AI in-
tegration contributed to professional competency develop-
ment when it was mediated by learning engagement and 
media literacy. Therefore, AI literacy should be assessed 
not by students’ ability to use a tool, but by their ability to 
use, question, verify, explain, and ethically contextualise 
AI-supported outputs.

Data-oriented competencies should be interpreted in 
the same integrated way. Data journalism requires analyt-
ical thinking, interpretation, visualisation, evidence-based 
storytelling, and the ability to transform complex infor-
mation into socially meaningful narratives (Bounegru & 
Gray, 2021). The present study confirmed this position but 
added that data-oriented competencies should be devel-
oped together with AI literacy, verification culture, and eth-
ical reasoning. From the perspective of competency-based 
education, journalism curricula should therefore focus not 
on the accumulation of separate digital courses but on the 
formation of coherent professional capability supported 
by reporting assignments, data projects, AI-output eval-
uation, verification laboratories, newsroom simulations, 
and reflective portfolios. The findings also correspond to 
broader research on artificial intelligence in higher edu-
cation. W. Holmes et al. (2019) and O. Zawacki-Richter et 
al. (2019) remain important because they showed that AI 
in education becomes meaningful only when it is connect-
ed with curriculum, learning objectives, teacher-support-
ed pedagogy, and assessment practices. The present study 
applied this broader educational argument to journalism 
education. It showed that AI-related modernisation should 
not be limited to the inclusion of separate AI modules; it 
should instead influence the design of reporting assign-
ments, verification laboratories, data journalism projects, 
newsroom simulations, reflective portfolios, and ethical 
decision-making tasks. 

The third result, which compared Europe, Türkiye, and 
Ukraine, demonstrated that journalism education modern-
isation was not a universal or linear process. Although all 
three contexts revealed movement toward digitalisation, AI 
literacy, and interdisciplinary learning, each represented a 
distinct pedagogical logic of modernisation. The Europe-
an model can be interpreted as an ethical and interdisci-
plinary logic. European journalism education increasingly 
connects digital competencies with critical media analysis, 
research-based learning, algorithmic accountability, and 
responsible innovation (Katzenberger, 2024; Severijnen & 
de Haan, 2024; Porlezza & Schapals, 2024). This trajectory 
shows that modernisation should not be reduced to techni-
cal adaptation or labour-market response; it also involves 
the development of ethical and analytical skills required for 
democratic communication. The Turkish case represents  
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a policy-driven and curriculum-visible logic of AI mod-
ernisation. Recent studies demonstrated that artificial in-
telligence and digital transformation were increasingly 
present in journalism, communication, and new media 
programmes in Türkiye, although their integration often 
remained uneven and more theoretical than practice-ori-
ented (Babacan et al., 2025; Şen, 2025). The analysis of se-
lected official curriculum materials from Istanbul Univer-
sity, Çukurova University, and Selçuk University supported 
this conclusion by showing that AI and digital media topics 
were visible in journalism-related curricula through cours-
es or components related to AI and media, digital journal-
ism, data journalism, digital news literacy, media ethics, 
web design, and coding-related journalism practices (Is-
tanbul University, 2025; Çukurova University, 2025; Selçuk 
University,  2025). This finding is important because the 
formal inclusion of AI-related topics in curricula does not 
automatically guarantee deep pedagogical transformation. 
Effective AI integration requires practical tasks, interdisci-
plinary cooperation, assessment criteria, teacher readiness, 
and ethical frameworks for responsible use.

The Ukrainian model represents a resilience-oriented 
logic of modernisation. Its distinctiveness lies in the fact 
that digital transformation intersected with wartime com-
munication, information warfare, disinformation, crisis re-
porting, and the need for professional responsibility in high-
risk information environments (Fiialka & Kornieva, 2024; 
Vladymyrov, 2025). This distinguishes the Ukrainian case 
from models in which digitalisation is discussed mainly 
through innovation, technological modernisation, or em-
ployability. Ukrainian journalism education must prepare 
students to verify information under pressure, identify 
manipulative narratives, use open-source information re-
sponsibly, understand crisis communication, and main-
tain ethical standards in unstable media conditions. This 
finding is important for international scholarship because 
it conceptualises resilience not as an additional or external 
competence but as an integral component of contemporary 
journalism education. In stable media environments, resil-
ience-oriented preparation may be discussed mainly in re-
lation to misinformation, digital security, or platform risks. 
In Ukraine, however, it becomes a central pedagogical 
requirement. Therefore, the Ukrainian case demonstrates 
that digital journalism education should prepare students 
not only to produce content in technologically advanced 
media systems but also to act responsibly in unstable, high-
risk, and conflict-affected information environments.

The fourth result, the conceptual pedagogical frame-
work, should be understood as an authorial synthesis 
rather than as an empirically tested model. Its value lies in 
organising the identified transformations into a coherent 
educational sequence: digital media environment, curric-
ulum transformation, competency blocks, pedagogical 
strategies, assessment evidence, and expected graduate 
profile. Compared with tool-based approaches to curricu-
lum modernisation, the proposed framework emphasises 
that each technological component should be connected 

with a learning objective, a professional value, a pedagogi-
cal activity, and an assessment method. In practical terms, 
the framework can be used for curriculum renewal in sev-
eral ways. First, it can help programme designers check 
whether digital and AI-related topics are integrated across 
professional, ethical, analytical, and reflective components 
of journalism training. Second, it can guide the design 
of learning activities such as AI-output evaluation, data 
storytelling projects, verification labs, newsroom simula-
tions, crisis reporting scenarios, and reflective portfolios. 
Third, it can support assessment by linking competencies 
with observable evidence: verified journalistic texts, data 
visualisations, transparency notes, editorial justifications, 
fact-checking reports, and reflective analyses of AI-sup-
ported decision-making. Thus, the proposed framework 
contributes not only to theoretical systematisation but also 
to the pedagogical design of journalism education.

Several limitations should be considered. The study is 
conceptual and comparative rather than empirically vali-
dated through surveys, interviews, classroom observations, 
or quantitative curriculum mapping. It is also based on se-
lected scholarly sources and institutional examples, which 
means that it does not provide a complete mapping of all 
journalism education programmes in the analysed regions. 
The findings therefore should be interpreted as a conceptual 
and comparative synthesis intended to clarify pedagogical 
tendencies rather than to provide a full empirical validation 
of the proposed framework. Future research should empiri-
cally test and refine the proposed framework through com-
parative curriculum analysis, interviews with journalism 
educators, surveys of students’ AI literacy, and studies of 
assessment practices for digital, ethical, and resilience-ori-
ented competencies. Additional research is also needed to 
examine how generative AI influences professional identity 
formation, editorial decision-making, verification practic-
es, and ethical responsibility in journalism education.

CONCLUSIONS
The study specified the pedagogical and technological di-
mensions of journalism education transformation in the 
digital media era. The findings showed that this transfor-
mation should be understood not as the mechanical addi-
tion of digital tools or AI-related topics to existing curric-
ula but as a process of pedagogical redesign that connects 
technological training with professional values, ethical 
reasoning, data-oriented thinking, verification culture, 
and resilience-oriented preparation. First, three major 
stages in the development of journalism education were 
identified: the industrial newsroom-centred model, the 
multimedia journalism model, and the contemporary dig-
ital or AI-mediated model. This distinction explained the 
transition from stable professional routines and print-ori-
ented training toward flexible, interdisciplinary, and tech-
nologically mediated professional preparation. Second, 
the study substantiated the transition toward AI-mediated 
and data-oriented journalism education. Future journal-
ists should be prepared not only to produce media content 
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but also to interpret data, understand algorithmic systems, 
evaluate AI-generated outputs, identify misinformation 
risks, and act responsibly in platform-based communi-
cation environments. Third, the key competency groups 
required for contemporary journalism education were 
established: traditional journalistic, digital, data-oriented, 
AI-related, ethical and accountability, resilience-oriented, 
and reflective pedagogical competencies. Their integration 
demonstrated that professional training should combine 
classical journalistic values with technological awareness, 
analytical capacity, ethical reasoning, and preparedness 
for unstable information environments. These compe-
tencies should be developed through structured learning 
activities, including newsroom simulations, data journal-
ism projects, AI-output evaluation, verification labs, cri-
sis reporting scenarios, and reflective portfolios. Fourth, 
the comparative analysis showed that Europe, Türkiye, 
and Ukraine represented different pedagogical logics of 
modernisation. European approaches primarily empha-
sised ethical and interdisciplinary modernisation; Tür-
kiye demonstrated policy-driven and curriculum-visible 
AI modernisation; Ukraine revealed a resilience-oriented  

model shaped by information warfare, disinformation, 
crisis communication, verification culture, and OSI-
NT-related practices. The proposed conceptual peda-
gogical framework may be used for curriculum renewal, 
course design, and alignment of learning outcomes with 
the real conditions of digital and AI-mediated journal-
istic practice. Its practical value lies in linking compe-
tency blocks with pedagogical strategies and assessment 
evidence. Further research should empirically test this 
framework through curriculum mapping, interviews with 
journalism educators, surveys of students’ AI literacy, and 
analysis of assessment practices for digital, ethical, and re-
silience-oriented competencies.

ACKNOWLEDGEMENTS
None.

FUNDING
None.

CONFLICT OF INTEREST
None.

REFERENCES
[1]	 Babacan, H., Arık, E., Bilişli, Y., Akgün, H., & Özkara, Y. (2025). Artificial intelligence and journalism education in 

higher education: Digital transformation in undergraduate and graduate curricula in Türkiye. Journalism and Media, 
6(2), article number 52. doi: 10.3390/journalmedia6020052.

[2]	 Bounegru, L., & Gray, J. (Eds.). (2021). The data journalism handbook: Towards a critical data practice (2nd ed.). 
Amsterdam: Amsterdam University Press. doi: 10.5117/9789462989511.

[3]	 Chen, L., & Chen, M. (2026). Technological integration and professional competency development: A structural 
equation analysis of generative AI, learning engagement, and media literacy in journalism education. Frontiers in 
Education, 11, article number 1812350. doi: 10.3389/feduc.2026.1812350. 

[4]	 Cools, H., & Diakopoulos, N. (2024). Uses of generative AI in the newsroom: Mapping journalists’ perceptions  
of perils and possibilities. Journalism Practice, 20(3), 878-896. doi: 10.1080/17512786.2024.2394558.

[5]	 Çukurova University. (2025). Journalism programme course plan, 2025-2026 academic year. Retrieved from https://
iletisim.cu.edu.tr/gazetecilik/egitim/ders-plani/.

[6]	 Deuze, M., & Witschge, T. (2018). Beyond journalism: Theorizing the transformation of journalism. Journalism, 
19(2), 165-181. doi: 10.1177/1464884916688550.

[7]	 Diakopoulos, N. (2020). Computational news discovery: Towards design considerations for editorial orientation 
algorithms in journalism. Digital Journalism, 8(7), 945-967. doi: 10.1080/21670811.2020.1736946.

[8]	 Fiialka, S., & Kornieva, Z. (2024). Journalism education in times of War: New challenges and adaptation strategies. 
Advanced Education, 12(25), 25-43. doi: 10.20535/2410-8286.316512.

[9]	 Hollanek, T., Peters, D., Drage, E., & Hernandes, R. (2025). AI, journalism, and critical AI literacy: Exploring 
journalists’ perspectives on AI and responsible reporting. AI & Society, 40, 6393-6405. doi:  10.1007/s00146-025-
02407-6. 

[10]	Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education: Promises and implications for teaching 
and learning. Boston: Center for Curriculum Redesign.

[11]	Hossain, M.S., & Wenger, D. (2024). Has journalism education kept up with digital transformation? Journalism & 
Mass Communication Educator, 79(2), 129-146. doi: 10.1177/10776958231224038.

[12]	 Istanbul University. (2025). Journalism undergraduate programme curriculum. Retrieved from https://surli.cc/hhhrbt.
[13]	 Jaakkola, M., & Wiik, J. (2025). No-panic pragmatism: Nordic journalism educators’ preparedness to teach artificial 

intelligence (AI) in 2024. Journalistica, 19(1), 198-224. doi: 10.7146/journalistica.v19i1.151947.
[14]	Katzenberger, V. (2024). Mind the gap: Re-thinking digital skills in journalism education in Germany. Media Practice 

and Education. doi: 10.1080/25741136.2024.2435805.
[15]	Long, D., & Magerko, B. (2020). What is AI literacy? Competencies and design considerations. In Proceedings  

of the 2020 CHI conference on human factors in computing systems (pp. 1-16). New York: Association for Computing 
Machinery. doi: 10.1145/3313831.3376727.

http://doi.org/10.3390/journalmedia6020052
http://doi.org/10.5117/9789462989511
http://doi.org/10.3389/feduc.2026.1812350
http://doi.org/10.1080/17512786.2024.2394558
https://iletisim.cu.edu.tr/gazetecilik/egitim/ders-plani/?utm_source=chatgpt.com
https://iletisim.cu.edu.tr/gazetecilik/egitim/ders-plani/?utm_source=chatgpt.com
https://doi.org/10.1177/1464884916688550
http://doi.org/10.1080/21670811.2020.1736946
http://doi.org/10.20535/2410-8286.316512
http://doi.org/10.1007/s00146-025-02407-6
http://doi.org/10.1007/s00146-025-02407-6
https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf
https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf
http://doi.org/10.1177/10776958231224038
https://ebs.istanbul.edu.tr/home/dersprogram/?id=1114&yil=2025
http://doi.org/10.7146/journalistica.v19i1.151947
https://doi.org/10.1080/25741136.2024.2435805
http://doi.org/10.1145/3313831.3376727


45

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Mykolaichuk

[16]	Miao, F., & Holmes, W. (2023). Guidance for generative AI in education and research. Paris: UNESCO. doi: 10.54675/
EWZM9535. 

[17]	Mykolaichuk, A. (2025). Integration of artificial intelligence tools into English language instruction for journalism 
students. Scientific Papers of Berdiansk State Pedagogical University. Series Pedagogical Sciences, 2, 188-198. 
doi: 10.32782/2412-9208-2025-2-188-198.

[18]	Ng, D.T.K., Leung, J.K.L., Chu, S.K.W., & Qiao, M.S. (2021). Conceptualizing AI literacy: An exploratory review. 
Computers and Education: Artificial Intelligence, 2, article number 100041. doi: 10.1016/j.caeai.2021.100041.

[19]	Pavlik, J.V. (2023). Collaborating with ChatGPT: Considering the implications of generative artificial 
intelligence for journalism and media education. Journalism & Mass Communication Educator, 78(1), 84-93. 
doi: 10.1177/10776958221149577.

[20]	Porlezza, C., & Schapals, A.K. (2024). AI ethics in journalism (studies): An evolving field between research and 
practice. Emerging Media, 2(3), 356-370. doi: 10.1177/27523543241288818.

[21]	Sánchez-García, P., Diez-Gracia, A., Mayorga, I.R., & Jerónimo, P. (2025). Media self-regulation in the use of AI: 
limitation of multimodal generative content and ethical commitments to transparency and verification. Journalism 
and Media, 6(1), article number 29. doi: 10.3390/journalmedia6010029.

[22]	Selçuk University. (2025). Journalism undergraduate programme curriculum. Retrieved from https://bologna.selcuk.
edu.tr/tr/dersler/iletisim-gazetecilik-gazetecilik-lisans.

[23]	Şen, A.F. (2025). Journalism education in the age of AI: Curriculum analysis from Turkey. Advances in Applied 
Sociology, 15(04), 311-330. doi: 10.4236/aasoci.2025.154017.

[24]	Severijnen, M., & de Haan, Y. (2024). Educating for a changing media landscape: Four scenarios for journalism 
education in 2030. Journalism Studies, 25(16), 1931-1948. doi: 10.1080/1461670X.2024.2406814.

[25]	Solkin, L. (2020). Journalism education in the 21st century: A thematic analysis of the research literature. Journalism, 
23(2), 444-460. doi: 10.1177/1464884920977299.

[26]	Taras Shevchenko National University of Kyiv. (2024). Educational and Scientific Institute of Journalism: Specialities 
and educational programmes. Retrieved from https://knu.ua/en/departments/journalism/.

[27]	University of Amsterdam. (2024). Journalism, media and globalisation (Erasmus Mundus master’s). Retrieved from 
https://www.uva.nl/shared-content/programmas/en/joint-programme/journalism-media-and-globalisation/
journalism-media-and-globalisation.html.

[28]	University of Hamburg. (2024). Master of arts communication and journalism research for a sustainable society 
(ComSustain). Retrieved from https://www.wiso.uni-hamburg.de/studienbuero-sozialwissenschaften/studiengaenge/
ma-comsustain.html.

[29]	Vladymyrov, V. (2025). Innovations in media teaching with artificial intelligence. Scientific Notes of the Institute  
of Journalism, 86, 115-124. doi: 10.17721/2522-1272.2025.86.10.

[30]	Wenger, D., Hossain, M.S., & Senseman, J.R. (2025). AI and the impact on journalism education. Journalism & Mass 
Communication Educator, 80(1), 97-114. doi: 10.1177/10776958241296497. 

[31]	Westlund, O., Boyles, J.L., Guo, L., Saldaña, M., Salaverría, R., Thomson, T.J., & Wu, S. (2025). Digital journalism 
(studies): An agenda for the future. Digital Journalism, 13(2), 179-194. doi: 10.1080/21670811.2025.2474530.

[32]	Zawacki-Richter, O., Marín, V.I., Bond, M., & Gouverneur, F. (2019). Systematic review of research on artificial 
intelligence applications in higher education: Where are the educators? International Journal of Educational Technology 
in Higher Education, 16, article number 39. doi: 10.1186/s41239-019-0171-0.

http://doi.org/10.54675/EWZM9535
http://doi.org/10.54675/EWZM9535
http://doi.org/10.32782/2412-9208-2025-2-188-198
http://doi.org/10.1016/j.caeai.2021.100041
http://doi.org/10.1177/10776958221149577
http://doi.org/10.1177/27523543241288818
http://doi.org/10.3390/journalmedia6010029
https://bologna.selcuk.edu.tr/tr/dersler/iletisim-gazetecilik-gazetecilik-lisans
https://bologna.selcuk.edu.tr/tr/dersler/iletisim-gazetecilik-gazetecilik-lisans
http://doi.org/10.4236/aasoci.2025.154017
https://doi.org/10.1080/1461670X.2024.2406814
http://doi.org/10.1177/1464884920977299
https://knu.ua/en/departments/journalism/
https://www.uva.nl/shared-content/programmas/en/joint-programme/journalism-media-and-globalisation/journalism-media-and-globalisation.html
https://www.uva.nl/shared-content/programmas/en/joint-programme/journalism-media-and-globalisation/journalism-media-and-globalisation.html
https://www.wiso.uni-hamburg.de/studienbuero-sozialwissenschaften/studiengaenge/ma-comsustain.html
https://www.wiso.uni-hamburg.de/studienbuero-sozialwissenschaften/studiengaenge/ma-comsustain.html
http://doi.org/10.17721/2522-1272.2025.86.10
http://doi.org/10.1177/10776958241296497
http://doi.org/10.1080/21670811.2025.2474530
http://doi.org/10.1186/s41239-019-0171-0


46

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Pedagogy

Аліса Миколайчук
Кандидат філологічних наук, доцент
Київський національний університет імені Тараса Шевченка
01033, вул. Володимирська, 60, м. Київ, Україна
https://orcid.org/0000-0003-2073-1954

Педагогічний і технологічний виміри цифрової трансформації  
журналістської освіти

Анотація. Сучасна журналістська освіта зазнає трансформації під впливом цифрових медіаекосистем, платформної 
комунікації, дата-орієнтованого виробництва новин і штучного інтелекту, однак інтеграція цифрових умінь, 
етичного мислення, професійних цінностей і компетентностей стійкості в освітніх програмах залишається 
недостатньо систематизованою. Мета дослідження полягала в аналізі педагогічних і технологічних вимірів 
трансформації журналістської освіти в епоху цифрових медіа та обґрунтуванні інтегрованої компетентнісно 
орієнтованої рамки професійної підготовки. У дослідженні використано історико-педагогічний аналіз, 
порівняльний аналіз і системний підхід. Емпіричну основу становили сучасні рецензовані наукові публікації 
та окремі матеріали освітніх програм, що репрезентують різні регіональні контексти. Визначено три етапи 
розвитку журналістської освіти: індустріальну ньюзрум-орієнтовану освіту, мультимедійну журналістську 
освіту та цифрову журналістську освіту, сформовану під впливом штучного інтелекту, аналітики даних і 
алгоритмічної комунікації. Результати засвідчили, що сучасні освітні програми з журналістики дедалі частіше 
поєднують класичні професійні цінності з цифровим сторітелінгом, журналістикою даних, аналітикою аудиторії, 
грамотністю у сфері штучного інтелекту, культурою верифікації та етичним ухваленням рішень. Порівняльний 
аналіз показав, що європейські моделі переважно акцентують відповідальні інновації та міждисциплінарне 
навчання, турецькі програми відображають політично зумовлену технологічну модернізацію, тоді як українська 
журналістська освіта поєднує цифрові компетентності з підготовкою до стійкості в умовах інформаційної 
війни та кризової комунікації в умовах повномасштабного вторгнення та війни росії проти України. Практична 
цінність дослідження полягала в уточненні компетентнісних блоків і педагогічних пріоритетів, які можуть бути 
використані для оновлення освітніх програм, проєктування навчальних курсів і розвитку подальших емпіричних 
досліджень інтеграції штучного інтелекту в журналістську освіту

Ключові слова: модернізація освітніх програм; цифрова педагогіка; грамотність у сфері штучного інтелекту;  
вища освіта; професійні компетентності; кризова комунікація
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Abstract. The study’s relevance stems from the expansion of the digital 
educational environment, in which students and teachers face not only 
intensive use of technology but also information overload, constant availability, 
fragmented communication, cognitive strain, and limited opportunities 
for recovery. The article’s purpose was to systematise the manifestations 
of digital overload and digital burnout in higher education, identify their 
stages, clarify role-specific differences between students and teachers, and 
determine the institutional conditions that intensify or mitigate the risk of 
burnout. The methodological basis of the study comprised a narrative review, 
conceptual analysis, comparative analysis, typological generalisation, and 
model building, drawing on recent research on technostress, academic and 
occupational burnout, online learning fatigue, videoconferencing exhaustion, 
digital resilience, and psychological well-being in educational organisations. 
The findings showed that digital burnout has a multidimensional structure 
encompassing emotional, cognitive, behavioural, social and physiological 
manifestations. A developmental continuum was substantiated, ranging 
from episodic digital stress to digital fatigue, digital overload and clinically 
significant burnout. An authorial typology of role-specific manifestations of 
digital burnout was developed: among students, it is associated with academic 
exhaustion, procrastination, declining motivation, weakened learning 
identity and reduced sense of belonging; among teachers, it is associated with 
emotional exhaustion, digital pedagogical insecurity, depersonalisation of 
online interaction, hidden digital labour and reduced teaching quality. The 
article proposed a conceptual model of digital burnout in higher education, 
organised by stages, role-specific manifestations, and institutional outcomes. 
The practical value of the study lies in substantiating differentiated prevention 
measures for students, teachers, and higher education administrators, with 
consideration of digital boundaries, workload governance, support systems, 
early diagnosis, and crisis-related contextual conditions
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being; online learning fatigue; wartime education
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J.N. Bailenson (2021) theoretically explained the caus-
es of videoconferencing fatigue (Zoom fatigue), linking 
it to nonverbal overload, mirror anxiety from constantly 
viewing one’s own image, reduced mobility and increased 
cognitive load during synchronous video communication. 
The author’s four-cause model became the conceptual basis 
for subsequent empirical scales measuring digital fatigue. 
G. Fauville et al. (2021) operationalised Zoom exhaustion 
as a multidimensional construct encompassing general, 
visual, social, motivational and emotional fatigue, devel-
oping a corresponding measurement scale. The researchers 
demonstrated that different dimensions of fatigue exhibit 
distinct escalation dynamics and respond differently to 
the duration and frequency of video interaction, enabling 
early diagnosis of digital burnout through individual sub-
scales rather than solely an aggregate score. B.-C. Chen et 
al.  (2024) investigated the effects of teachers’ perceived 
competence in using information and communication 
technologies and of workplace anxiety on their well-be-
ing, with emotional exhaustion mediating the relationship. 
The authors found that low perceived digital competence 
reduces teachers’ subjective well-being indirectly, through 
emotional exhaustion, rather than directly, which indi-
cates that competence is a key resource for counteracting 
digital burnout within the job demands-resources frame-
work. N.S.  Bobro  (2024) examined the features of digital 
transformation in Ukrainian higher education and showed 
that digitalisation changes not only the technological in-
frastructure of educational institutions but also the very 
organisation of the educational process and the nature of 
interaction among its participants, generating new require-
ments for teachers’ professional activity.

O. Soroka (2025) analysed the transformation of high-
er education teachers’ professional activity under condi-
tions of digitalisation and concluded that the expansion 
of teachers’ digital responsibilities (content design, online 
communication, digital assessment) occurs without a pro-
portional revision of normative workload, which creates a 
hidden, statistically invisible reserve of professional over-
load. O.A. Prokopenko (2025) documented manifestations 
of emotional exhaustion and fatigue among students under 
wartime conditions, showing that wartime stressors (anxi-
ety about safety, interruption of the learning process, forced 
displacement) overlap with the digital burden of distance 
learning, intensifying burnout symptoms beyond the addi-
tive level observed under peacetime conditions. UNESCO 
and the International Task Force on Teachers for Education 
2030  (2024), in a global report, established that the sus-
tainability of education systems depends directly on insti-
tutions’ capacity to support teachers’ professional well-be-
ing and reduce excessive stress-related workload, which 
positions institutional support as a structural rather than 
auxiliary factor in burnout prevention. The synthesis of the 
studies reviewed above demonstrated that digital overload 
and burnout within the higher education system constitute 
a multidimensional phenomenon that manifests differently 

INTRODUCTION
Digital transformation has become a structural condition of 
contemporary higher education rather than an additional 
technological layer. Learning management systems, video-
conferencing platforms, digital assessment tools, electronic 
communication channels, automated scheduling, and arti-
ficial intelligence-based applications increasingly mediate 
everyday interaction among students, teachers, and higher 
education institutions, expanding access to education, en-
hancing the flexibility of learning, and ensuring the conti-
nuity of the educational process, particularly during crisis 
periods. At the same time, these processes have intensified 
the psychological burden on participants of the educational 
process by multiplying the number of channels, tasks, no-
tifications, interfaces and expectations that an individual is 
forced to process simultaneously. The accumulated burden 
increasingly manifests not as temporary fatigue but as a 
persistent digital burnout syndrome that requires system-
atic scientific understanding. The issue of digital overload 
and burnout has received substantial empirical support in 
several recent studies.

A. Aria et al. (2024) applied grey Delphi and grey-DE-
MATEL methods to identify the factors influencing stu-
dents’ academic burnout in online learning during the 
COVID-19 pandemic. The authors established a causal 
hierarchy of factors. They showed that technological bar-
riers and a lack of institutional support serve as primary 
triggers, initiating a cascade of secondary factors – emo-
tional exhaustion and decreased motivation. In con-
trast, the online learning format itself has a secondary 
effect relative to the quality of organisational support. 
L.Z. Chong et al. (2025) conducted a review of the factors 
contributing to burnout across different student popu-
lations. The researchers systematised the factors by level 
(individual, academic, social). They concluded that stu-
dents’ academic burnout is a multifactorial phenomenon 
in which the burden of digital tools overlaps with classical 
academic stressors, intensifying the cumulative effect of 
exhaustion rather than acting as a separate, independent 
factor. P.D. Deep & Y. Chen (2025) examined the relation-
ships among student burnout, mental health, and online 
learning fatigue during the COVID-19 period, separately 
considering the roles of institutional support and artifi-
cial intelligence. The authors concluded that insufficient 
institutional support is a stronger predictor of burnout 
than the intensity of digital technology use itself, and that 
AI-based tools may either alleviate or intensify the burden 
depending on how they are integrated into the learning 
process. H. Li & J. Yang (2025) analysed the role of loneli-
ness in the development of burnout during online learn-
ing in the COVID-19 period. The study demonstrated that 
loneliness functions not as a side effect but as a structural 
mediator between students’ digital isolation and emotion-
al exhaustion, meaning that social deprivation within the 
digital environment constitutes an independent patho-
genic mechanism of digital burnout, distinct from purely 
workload-related factors.
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for students and teachers, is mediated by institutional sup-
port and digital competence, and, in the Ukrainian context, 
is further complicated by the overlap of wartime stressors 
with the digital demands of the educational process. These 
findings substantiated the need to systematise the manifes-
tations of digital overload and burnout and to clarify their 
staged progression and early diagnostic markers.

The purpose of the article was to systematise the man-
ifestations of digital overload and digital burnout in high-
er education, to clarify their stage-based dynamics, early 
diagnostic markers and specific patterns of manifestation 
among students and teachers. The research tasks included 
distinguishing digital stress, digital fatigue, digital overload 
and digital burnout as related but distinct phenomena; 
identifying emotional, cognitive, behavioural, social and 
physiological symptoms; comparing the specific manifes-
tations among students and teachers; and substantiating 
preventive implications for higher education institutions. 
The scientific novelty lay in conceptualising digital burnout 
as a multidimensional, stage-based syndrome that develops 
through the interaction of individual resources, digital de-
mands, educational roles and institutional support.

MATERIALS AND METHODS
The article was structured as a narrative conceptual review. 
The material was selected from recent peer-reviewed pub-
lications and authoritative institutional reports on technos-
tress, burnout, online learning fatigue, teacher well-being, 
digital transformation of education and student mental 
health. Preference was given to studies published within 
the last five years. The synthesis proceeded in four stages: 
conceptual delimitation of key terms; grouping of symp-
toms by functional domains; comparison of student and 
teacher manifestations; and formulation of prevention-ori-
ented implications. This methodological approach enabled 
the integration of empirical findings without creating a 
new statistical sample and was consistent with the study’s 
review-based design. The study was designed as a theo-
retical and review-based analysis to develop a conceptual 
understanding of digital burnout in higher education. The 
research material comprised scholarly publications on digi-
tal burnout, technostress, Zoom fatigue, online learning fa-
tigue, academic burnout, teacher burnout, digital overload, 
and digital well-being in higher education. In addition, 
institutional reports and analytical documents on teachers’ 
work-related stress and the transformation of education 
under digitalisation were used, directly supporting the in-
terpretation of institutional risks and the development of 
prevention strategies.

The selection of sources was based on four criteria. 
First, the publication had to address digital strain, burnout, 
technostress, online learning, videoconferencing fatigue, 
or related psychological and organisational consequences 
of digitalisation. Second, priority was given to studies pub-
lished in the past five years, with earlier foundational works 
retained only if they provided conceptual or methodolog-
ical grounding for the analysis of burnout, technostress, 

or academic burnout. Third, sources were included only 
if their content was directly used in the article’s argument. 
Fourth, Ukrainian studies were included when they helped 
explain the wartime context of digital education, student 
resilience, emotional exhaustion, psychological insecurity, 
and disrupted learning routines.

The research was conducted in several stages. At the 
first stage, the conceptual field was defined by distinguish-
ing episodic digital stress, digital fatigue, digital overload, 
and digital burnout. The boundaries between these four 
states were delineated on theoretical and symptomatic 
grounds rather than through empirically derived thresh-
olds: each subsequent state was distinguished from the pre-
vious one by the conceptual definitions established in the 
foundational burnout and technostress literature, and the 
qualitative shift in the dominant symptom domain report-
ed across the reviewed empirical studies  – from isolated, 
reversible reactions characteristic of episodic digital stress, 
to cumulative and recurrent symptoms characteristic of 
digital fatigue, to cross-domain accumulation (cognitive, 
emotional, behavioural) characteristic of digital overload, 
to the stable, multidimensional and functionally impairing 
symptom pattern characteristic of digital burnout. No nu-
merical cut-off scores were applied, since the underlying 
sources themselves are heterogeneous in measurement; the 
distinction is therefore analytical-conceptual rather than 
psychometric. This stage helped avoid reducing digital 
burnout to general screen fatigue or ordinary tiredness. At 
the second stage, the selected literature was analysed across 
the main domains of manifestation: emotional, cognitive, 
behavioural, social, and physiological. At the third stage, 
the manifestations of digital burnout among students and 
teachers were compared to identify role-specific differenc-
es in academic participation, self-regulated learning, pro-
fessional identity, digital pedagogical confidence, hidden 
digital labour, and institutional expectations. At the fourth 
stage, the identified manifestations were systematised into 
stage- and role-sensitive typologies. At the final stage, the 
results of the analytical synthesis were generalised into a 
conceptual model of digital burnout in higher education, 
structured by stages, role-specific manifestations, and in-
stitutional outcomes.

The methodological basis of the study comprised con-
ceptual analysis, comparative analysis, narrative literature 
review, typological generalisation, and model building. 
Conceptual analysis was used to clarify the relationships 
among digital stress, fatigue, overload, and burnout. A 
comparative analysis was conducted to identify differenc-
es between student- and teacher-specific manifestations of 
digital burnout. A narrative literature review was used to 
synthesise empirical and theoretical findings across diverse 
research contexts. Typological generalisation enabled the 
grouping of symptoms, risk amplifiers, protective factors, 
and prevention priorities into coherent analytical catego-
ries. Model building was used to present the interactions 
among digital demands, resources, role-specific manifes-
tations, institutional factors, and possible outcomes. The 
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institutional priorities and practical recommendations pre-
sented in the Results section were not derived deductively 
from a single theoretical premise or statistically inferred 
from primary data, as no primary data were collected. In-
stead, they were obtained through a two-step procedure 
of typological generalisation combined with interpretive 
synthesis of institutional sources: first, recurring protec-
tive and risk factors reported across the reviewed empirical 
studies were grouped into typological categories (e.g., tech-
nical support, communication norms, workload design, 
psychological assistance); second, these categories were 
cross-checked against the recommendations and structur-
al conditions identified in institutional reports (UNESCO, 
OECD) to ensure that the resulting priorities were ground-
ed in documented institutional practice rather than in the 
authors’ inference alone. Where a recommendation could 
not be traced to either a recurring empirical pattern or an 
institutional source, it was excluded from the Results. The 
study did not involve primary empirical data collection, 
including surveys, experiments or interviews. Therefore, 
no experimental sample was formed, and no direct inter-
action with respondents took place. The analytical units of 
the study were scholarly concepts, empirical findings from 
previous studies, symptom descriptions, institutional fac-
tors and prevention mechanisms identified in the reviewed 
literature. The study’s reproducibility was ensured by the 
explicit description of the source selection criteria, the an-
alytical stages and the categories used for systematisation. 
Other researchers could replicate the analytical procedure 
by applying the same criteria to the literature on digital 
burnout, technostress, online learning fatigue and teacher 
burnout in higher education.

RESULTS AND DISCUSSION
Conceptual boundaries of digital overload 
and digital burnout
A clear distinction between digital stress, digital fatigue, 
digital overload, and digital burnout is necessary because 
these concepts represent different levels of severity and 
require distinct interventions. Digital stress is a situation-
al response to a specific technological challenge, such as 
a platform failure, an unfamiliar interface, an unexpected 
online assessment, or a sudden increase in digital commu-
nication. It is typically short-term, reversible, and linked to 
an identifiable trigger. Digital fatigue is a prolonged state 
of physical, cognitive, and emotional tiredness caused by 
intensive technology use; it is reversible through rest, ergo-
nomic adjustments, and reduced digital exposure. Digital 
overload arises when digital demands systematically exceed 
an individual’s adaptive resources and standard recovery 
no longer restores functioning. Digital burnout is the most 
severe stage, in which chronic digital overload is associated 
with emotional exhaustion, detachment, cynicism, reduced 
effectiveness, and persistent psychosomatic consequences.

This differentiation aligns with the logic of burnout 
theory. C.  Maslach & M.P.  Leiter  (2016) conceptualised 
burnout as a psychological syndrome involving exhaustion,  

cynicism or detachment, and reduced efficacy, while the 
World Health Organisation  (2019) defines burnout as an 
occupational phenomenon resulting from chronic work-
place stress that has not been successfully managed. In 
higher education, however, the boundaries between work, 
study, and personal life are increasingly mediated by digital 
platforms. Students may experience study-related burnout, 
while teachers experience occupational burnout; neverthe-
less, both groups are embedded in the same digital educa-
tional ecosystem. The classical burnout model, therefore, 
requires extension to account for the technological archi-
tecture of interaction, including constant connectivity, 
platform switching, notification pressure, online visibility, 
and the absence of clear boundaries for recovery.

Research on technostress helped identify the digital 
sources of this syndrome. M.  Salanova  et al.  (2013) de-
scribed technostrain and technoaddiction as two important 
psychological experiences associated with the use of infor-
mation and communication technologies. Technostrain 
includes anxiety, fatigue, scepticism and inefficacy beliefs 
related to technology use, whereas technoaddiction refers 
to excessive and compulsive technology use. M. Tarafdar et 
al. (2019) later distinguished between techno-distress and 
techno-eustress, demonstrating that technology use is not 
inherently harmful, as its effects depend on the balance 
between digital demands, individual control, available re-
sources, perceived meaning and design conditions. This 
distinction is particularly relevant to higher education, 
where digital tools can support autonomy, participation, 
and inclusion when well designed and accompanied by 
adequate training. However, when technologies are in-
troduced rapidly, fragmented across platforms, and used 
without pedagogical moderation, they become a source of 
chronic overload rather than educational empowerment. It 
was emphasised in the present analysis that the author’s “de-
sign conditions” are not external to the demands-resources 
balance but constitute one of its inputs: the interface itself 
is a fixed structural demand, while institutional, pedagog-
ical and managerial choices determine whether that fixed 
demand is compensated by adequate resources (training, 
scheduling, optional camera use, session length) or left un-
mitigated. Digital burnout, therefore, does not originate 
from either ergonomics or management in isolation, but 
from the interaction between a platform’s built-in design 
constraints and the institutional capacity to buffer them.

Digital burnout should also be distinguished from 
general screen fatigue. Screen fatigue primarily refers to 
tiredness from prolonged screen exposure. Digital burnout 
has a broader psychosocial profile: it includes emotional 
exhaustion after digital interactions, cognitive fragmenta-
tion from constant task-switching, behavioural avoidance 
of digital tasks, social distancing from online communi-
cation, and physiological symptoms such as headaches, 
eye strain, sleep disruption, and musculoskeletal pain. 
R.  Riedl  (2012) demonstrated that technostress is asso-
ciated with biological stress responses, including chang-
es in cardiovascular activity and stress hormone levels,  
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indicating that digital overload has bodily consequences 
and cannot be reduced to a purely subjective complaint. 
N. Dragano & T. Lunau (2020) also discussed the relation-
ship between technostress at work and mental health risks, 
confirming that chronic and poorly regulated digital de-
mands may acquire clinical significance. The measurement 
of digital burnout remains an emerging field. S.-Y. Choi & 
J.-H. Kim (2024) validated the Korean version of the Digi-
tal Burnout Scale among university students, showing that 
digital burnout is becoming increasingly operationalised 
and measurable in higher education contexts. At the same 
time, digital burnout in higher education requires instru-
ments sensitive to role-specific manifestations. A student 
may show signs of burnout by avoiding synchronous class-
es, postponing online assignments, or losing their academ-
ic identity. A teacher may show burnout by minimising 
feedback, delaying online responses, relying on repetitive 
templates, or emotionally distancing themselves from stu-
dents. Therefore, digital burnout should be conceptualised 
not only as a psychological state but also as a pattern of ed-
ucational participation that affects the quality of learning 
and institutional relations.

The job demands-resources perspective offered a 
useful analytical framework for interpreting this process. 
According to A.B. Bakker & E. Demerouti (2017), job de-
mands increase the risk of exhaustion, whereas resources 
can buffer the negative impact of demands and support en-
gagement. In digital higher education, digital demands in-
clude the volume of information, the number of platforms, 
the frequency of synchronous sessions, the complexity of 
digital tools, constant availability, and the uncertainty of 
technological change. Digital resources include training, 
platform usability, institutional support, autonomy, peer 
support, recovery time, and digital competence. When 
digital demands are high and resources are insufficient, the 
risk of burnout increases. Conversely, when digital tools are 
meaningful, predictable, and well supported, they can be-
come resources for learning and teaching. This explained 
why the same technology can be experienced as enabling 
by one user and exhausting by another.

Multidimensional symptoms 
and stage progression in digital burnout
Digital burnout manifests across five interrelated domains: 
emotional, cognitive, behavioural, social and physiolog-
ical. Emotional manifestations typically appear first, in-
cluding irritability, frustration, and anxiety before online 
interactions; emotional depletion after videoconferences; 
and a loss of enthusiasm for digital tasks. B.-C.  Chen  et 
al.  (2024) found that teachers’ perceived competence in 
using information and communication technologies was 
associated with lower emotional exhaustion and higher 
well-being, while workplace anxiety affected well-being 
indirectly through emotional exhaustion. This finding sug-
gested that digital demands influence well-being not only 
directly but also through the gradual depletion of emotion-
al resources. Among students, emotional depletion may be  

accompanied by discouragement about learning and by the 
perception that online participation has become mechani-
cal rather than meaningful.

Cognitive manifestations are central because digital 
education requires sustained attention, rapid informa-
tion processing, memory updating and continuous task 
switching. J.N.  Bailenson  (2021) theoretically explained 
that videoconferencing may intensify cognitive effort be-
cause participants need to process enlarged facial cues, 
monitor their own image, compensate for reduced mo-
bility and interpret limited nonverbal signals. Within the 
demands-resources logic applied in the present analysis, 
Beilenson’s interface-level mechanisms (mirror anxiety, 
enlarged facial cues, restricted mobility) were read as a 
particular, fixed category of digital demand rather than 
as a self-contained explanation competing with M. Taraf-
dar et al. (2019) framework; the platform’s design sets the 
baseline cognitive load, while institutional and pedagogi-
cal decisions on top of that baseline (camera-optional pol-
icies, session length, scheduled breaks) determine wheth-
er this load accumulates into fatigue, overload or burnout. 
J.M. Basch et al. (2025) demonstrated that evidence-based 
interventions can reduce Zoom fatigue in university on-
line education, suggesting that this form of fatigue is 
linked to modifiable conditions of digital interaction. Typ-
ical cognitive symptoms include reduced concentration, 
slowed information processing, impaired working mem-
ory, difficulty making decisions and the subjective experi-
ence of mental fog.

Behavioural symptoms can be interpreted as attempts 
to reduce overload, although they may become maladap-
tive over time. Students may postpone watching recorded 
lectures, avoid using online platforms, delay submitting 
assignments, keep their cameras off, or attend synchro-
nous classes while multitasking. Teachers may delay feed-
back, reduce consultation time, simplify course design or 
avoid complex digital tools. F. Saleem et al.  (2024) found 
that technostress among students reduces the quality of 
online learning, while instructor and university support 
can buffer its negative effects. Similarly, C.B.  Califf & 
S. Brooks (2020), in a study of K-12 teachers, demonstrated 
that techno-stressors may contribute to burnout and turno-
ver intentions when literacy facilitation is insufficient.

Social manifestations are paradoxical because digi-
tal technologies increase the technical capacity for com-
munication without necessarily improving the quality of 
social presence. Students may feel lonely despite constant 
online contact, and teachers may feel emotionally distant 
from students who appear as icons, avatars or silent par-
ticipants. H. Li & J. Yang (2025) showed that loneliness is 
an important factor in online learning burnout. A.-M. Ca-
zan et al.  (2024) demonstrated that technostress creators 
and inhibitors vary across cultural contexts and differ be-
tween teachers and students. This finding supported the 
interpretation that social fatigue may arise not from a lack 
of communication but from an excess of fragmented, emo-
tionally thin digital interactions.
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Physiological manifestations include headaches, eye 
strain, musculoskeletal pain, sleep disturbance and psycho-
somatic symptoms. W. Emmamally et al. (2024) described 
Zoom exhaustion and fatigue among nursing students, 
showing that prolonged participation in online educational 
formats is associated with physical, cognitive and emotion-
al exhaustion. Sleep disturbance is particularly important 
because it can link digital overload to cognitive decline and 
emotional instability. When students or teachers work late, 
check messages at night or remain psychologically connect-
ed to platforms after the formal end of the day, recovery is 
incomplete. The International Labour Organisation (2017) 
noted that information and communication technolo-
gy-enabled work can be performed at any time and from al-
most anywhere, which blurs boundaries between work and 
private life. By analogy, in higher education, this boundary 
problem affects both teaching and studying.

These symptoms develop along a continuum rather 
than as isolated complaints. The first stage is episodic dig-
ital stress, which remains situational and reversible. The 

second stage is digital fatigue, in which tiredness persists 
after intensive digital sessions but improves with rest and 
behavioural adjustment. The third stage is digital overload, 
in which digital demands consistently exceed available re-
sources, leading to chronic symptoms. The fourth stage is 
digital burnout, characterised by stable emotional exhaus-
tion, detachment and reduced effectiveness that impair 
educational functioning. C.  Leclercq & I.  Hansez  (2024) 
emphasised that prevention should consider the temporal 
stages of burnout, as interventions effective at early stages 
may be insufficient once chronic exhaustion has developed.

The reviewed literature showed that digital overload 
and digital burnout develop gradually and involve emo-
tional, cognitive, behavioural, social and physiological 
manifestations. For analytical purposes, these manifesta-
tions were organised into a continuum of stages, progress-
ing from episodic digital stress to digital fatigue, overload, 
and burnout. Table 1 summarises the dominant symptoms 
at each stage and the corresponding institutional responses 
that may prevent further progression.

Stage Dominant manifestations Recommended institutional response

Episodic 
digital 
stress

Situational irritation caused by technical problems; mild 
anxiety before using a new platform; short-term decline 

in concentration; temporary eye strain or muscle tension; 
symptoms disappear after the stressor is removed

Prompt technical support; clear and concise digital 
instructions; short breaks during digital activities; 

introductory training in basic digital skills; reduced 
uncertainty when new platforms are introduced

Digital 
fatigue

Tiredness after prolonged online sessions; reduced 
attention and slower information processing; headaches, 
eye strain, neck or back discomfort; lower motivation for 

digital interaction; need for rest and recovery

Structured breaks between online activities; limits on the 
duration of synchronous sessions; ergonomic guidance; 
realistic planning of digital workload; encouragement  

of recovery practices and sleep hygiene

Digital 
overload

Persistent exhaustion that does not disappear after 
ordinary rest; mental fog and information overload; 

procrastination of digital tasks; sleep disruption; avoidance 
of online communication; weakened social connections  

and growing emotional distancing

Digital boundary policies; reduction of platform 
fragmentation and duplicated communication channels; 

review of hidden digital workload; access to psychological 
counselling; peer support mechanisms;  

flexible deadlines where justified

Digital 
burnout

Chronic emotional exhaustion; depersonalisation or 
cynicism toward digital interaction; reduced academic 

or professional effectiveness; psychosomatic complaints; 
absenteeism or presenteeism; loss of motivation  

and sense of efficacy

Professional psychological support; temporary reduction 
or redistribution of digital workload; organisational 

redesign of digital processes; long-term recovery planning; 
monitoring of relapse risk; institutional recognition  

of digital labour

Table 1. Stage continuum of digital overload and digital burnout in higher education

Note: the stages should be understood as a continuum rather than a strictly linear sequence; depending on individual and 
institutional resources, progression may slow down, stop, or reverse at any stage
Source: developed by the authors based on C. Maslach & M.P. Leiter (2016), J.N. Bailenson (2021), G. Fauville et al. (2021), 
W. Emmamally et al. (2024), C. Leclercq & I. Hansez (2024), J.M. Basch et al. (2025)

Table 1 showed that early stages of digital distress can 
often be managed through relatively simple organisational 
measures, such as technical support, structured breaks and 
clearer digital instructions. However, when fatigue devel-
ops into overload or burnout, individual self-regulation 
becomes insufficient. At these stages, higher education 
institutions need to address the structure of digital work-
load, communication norms, platform fragmentation and 
access to psychological support. Thus, digital burnout was 
interpreted not only as an individual psychological reac-
tion but also as an institutional risk that requires system-
atic prevention. This progression is visualised in Figure 1. 

Figure  1 demonstrated that the progression of digital 
burnout is not linear or predetermined. With sufficient 
protective resources, such as digital self-regulation, social 
support, ergonomic organisation of digital work and insti-
tutional support, progression may be slowed, stopped or 
reversed. The most important transition points were the 
movement from episodic stress to digital fatigue, from fa-
tigue to chronic overload and from overload to burnout. 
Each stage was associated with specific marker symptoms, 
making early identification and stage-specific interven-
tions essential to prevent severe academic, professional, 
and health-related consequences.



53

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Romanovska et al.

Student-specific manifestations 
in digital learning environments
Student digital burnout is shaped by students’ specific de-
velopmental and academic positions. Unlike employees 
with an established professional identity, students are still 
forming their academic self-concept, professional expec-
tations, learning routines and autonomy. W.B.  Schaufe-
li  et al.  (2002) conceptualised student burnout through 
exhaustion from study demands, cynicism toward study 
and feelings of inefficacy as a student. In the digital envi-
ronment, these components may be intensified by constant 
online access to assignments, fragmented communication 
and the pressure to self-regulate learning without the usual 
spatial and temporal boundaries of campus life. Academic 
exhaustion is the most visible manifestation. It appears as 
fatigue after online lectures, difficulty concentrating on re-
corded materials, loss of interest in learning and the sense 
that every platform requires additional effort. A.  Aria  et 
al.  (2024) identified factors affecting academic burnout 
in online education during the pandemic and analysed 
their cause-and-effect relationships using grey Delphi and 
grey-DEMATEL techniques. L.Z.  Chong  et al.  (2025) re-
viewed student burnout across different populations and 
highlighted academic workload, perfectionism, low self-ef-
ficacy and limited support as recurring determinants. In 
digital learning, these factors can acquire a technological 
dimension: workload becomes dispersed across platforms, 
the possibility of endless revision reinforces perfectionism, 
and self-efficacy increasingly depends on students’ ability 
to navigate digital tools.

Motivational decline is another important symptom. 
Students experiencing digital overload may attend on-
line classes formally while remaining emotionally disen-
gaged; they may keep cameras off, avoid discussion, sub-
mit minimal assignments or postpone asynchronous tasks. 
P.D.  Deep & Y.  Chen  (2025) linked student burnout and 
mental health in higher education to online learning fatigue, 
insufficient institutional support and the emerging role 
of artificial intelligence in digital learning environments.  

Together, studies on student burnout suggested that ex-
haustion, low self-efficacy and insufficient institutional 
support may reduce academic engagement and perfor-
mance, especially in digitally mediated learning environ-
ments. This circular dynamic is particularly dangerous in 
digital environments because missed online tasks accumu-
late quickly and remain less visible to teachers until the stu-
dent is already deeply disengaged. Digital procrastination 
is not merely poor time management; it often serves as an 
avoidance strategy in response to overload. A student may 
postpone opening a learning platform because it is asso-
ciated with unread messages, deadlines, recorded lectures 
and evaluation anxiety. This differs from ordinary academic 
procrastination because the digital interface itself becomes 
a trigger. When a student avoids the platform, information 
gaps grow; as these gaps grow, anxiety and avoidance inten-
sify. This mechanism may explain why digital overload can 
transform a flexible educational environment into a source 
of cumulative pressure.

Another student-specific consequence is the weak-
ening of academic identity and sense of belonging. On-
line learning reduces informal peer contact, spontaneous 
communication with teachers and embodied participation 
in university life. E. Marsh et al. (2024) demonstrated that 
information overload and fear of missing out are associ-
ated with stress, exhaustion and mental health risks in 
digital workplace environments. Although this study was 
conducted in a workplace context, its findings are relevant 
for higher education because students also experience in-
formation overload and fear of missing important digital 
messages. Applied to higher education, this finding high-
lighted that digital participation is beneficial only when it is 
socially meaningful, predictable and psychologically safe. If 
digital learning is experienced as isolated task completion, 
the student may gradually lose a sense of belonging to an 
academic community.

The Ukrainian wartime context adds specific risks. 
A.I.  Burovytska  (2024) emphasised the distinctive fea-
tures of student resilience during wartime learning, while 

Figure 1. Continuum of digital burnout progression: from episodic digital stress to clinically significant burnout
Source: developed by the authors
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O.A. Prokopenko (2025) documented emotional exhaus-
tion and fatigue among students during war. L.A. Prokof-
ieva  (2024) described the psychological state of student 
youth under wartime conditions, including stress, psy-
chological insecurity, distance learning challenges and 
somatic manifestations. In this context, war should not 
be treated solely as a factor that intensifies the impact of 
digital demands; it also serves as an independent source of 
several of the symptoms described above. Anxiety about 
personal and family safety, grief, forced displacement, in-
terrupted study routines and air-raid-related sleep disrup-
tion arise directly from wartime conditions and would be 
present, at least in part, even in the absence of any digital 
workload. Alongside this direct pathway, war also oper-
ates as a moderator: it reduces the resources available to 
cope with digital demands – through unstable electricity 
and internet connectivity, the absence of a safe and quiet 
space for synchronous classes, relocation-related loss of 
routine, and a diminished psychological reserve for han-
dling platform fragmentation and notification pressure – 
thereby amplifying the effect of a given level of digital 
load on exhaustion. The two pathways are not mutually 
exclusive: safety-related anxiety and disrupted learning 
routines are best explained as direct effects of war, whereas 
digital procrastination, fatigue from synchronous sessions 
and platform avoidance are better explained as digital-de-
mand effects that war moderates rather than originates. In 
this context, digital burnout cannot be reduced to mere 
screen time; rather, it emerges at the intersection of digital  

learning, insecurity, disrupted routines, displacement, re-
duced resources and prolonged uncertainty.

Protective resources among students include resil-
ience, academic self-efficacy, peer support, supportive 
teacher feedback, predictable digital course design and 
flexible learning formats. A.I.  Burovytska  (2024) and 
L.Z. Chong et al. (2025) indicated that resilience, self-ef-
ficacy and support can reduce the risks associated with 
academic exhaustion. However, this did not imply that 
students should be expected to overcome digital burn-
out on their own. Individual resilience was most effective 
when institutions provide a coherent platform architec-
ture, accessible support, clear communication rules and 
opportunities for social connection. Digital burnout 
in higher education does not manifest in the same way 
among students and teachers because their institutional 
roles, expectations, resources and digital workloads differ 
structurally. Students mainly experience digital burnout 
due to academic self-regulation, fragmented learning 
tasks, evaluation pressure, and a diminished sense of be-
longing to the university community. Teachers, in con-
trast, experience it through digital pedagogical respon-
sibility, permanent availability, platform fragmentation, 
administrative digitalisation and emotional labour in on-
line interaction. Therefore, a role-sensitive comparison is 
necessary to avoid reducing digital burnout to a general 
consequence of screen time. The key differences between 
student-specific and teacher-specific manifestations are 
systematised in Table 2.

Dimension Student-specific manifestations Teacher-specific manifestations Analytical implication

Emotional 
manifestations

Academic exhaustion; frustration 
with platform overload; 

discouragement; emotional 
detachment from learning; 

anxiety related to assessment, 
deadlines and uncertainty

Emotional exhaustion; digital 
pedagogical insecurity; frustration with 
constant adaptation; depersonalisation 

of online interaction; anxiety 
about teaching quality and student 

engagement

Emotional exhaustion is common to 
both groups, but students experience 

it mainly due to learning pressure, 
whereas teachers experience it 

primarily due to responsibility for 
maintaining the educational process

Cognitive 
manifestations

Reduced concentration; brain 
fog; difficulty processing 

recorded materials; overload 
from dispersed tasks; lower 

academic self-efficacy

Cognitive overload from multitasking 
during teaching, continuous 

monitoring of several communication 
channels, decision fatigue, and reduced 

pedagogical creativity

Cognitive overload among students 
is linked to fragmented learning 

inputs, while among teachers it is 
linked to simultaneous instructional, 

technological and administrative 
demands

Behavioural 
manifestations

Avoidance of learning platforms; 
postponed assignments; 
camera-off behaviour; 

minimal participation; digital 
procrastination

Delayed feedback, reduced consultation 
time, simplified online course design, 

avoidance of complex digital tools, 
and reliance on templates and routine 

formats

Behavioural withdrawal manifests 
differently: students withdraw from 

participation, whereas teachers 
reduce pedagogical complexity and 

interaction intensity

Social 
manifestations

Weakened sense of belonging; 
reduced peer interaction; 
isolation despite constant 

connectivity; limited informal 
communication with groupmates 

and teachers

Emotional distancing from students; 
reduced sense of teaching presence; 

interaction with silent or passive 
online audiences; fragmented collegial 

communication

Social disconnection affects both 
learning and teaching communities, 

but students lose peer belonging, 
while teachers lose relational feedback 

and professional interaction

Physiological 
manifestations

Headaches, eye strain, sleep 
disruption, musculoskeletal 
discomfort and fatigue are 

linked to prolonged digital study 
sessions

Physical fatigue from extended 
synchronous teaching; voice strain; 

eye strain; sleep disruption caused by 
late preparation, assessment or online 

communication

Physiological symptoms indicate 
that digital burnout is embodied 
and cannot be reduced solely to a 

subjective psychological complaint

Table 2. Symptom profiles of digital burnout: student-specific and teacher-specific manifestations  
across functional domains
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The comparison presented in Table  2 demonstrat-
ed that student and teacher digital burnout share several 
mechanisms, including emotional exhaustion, cognitive 
overload, behavioural avoidance, social disconnection 
and physiological strain. However, these mechanisms have 
different structural origins and role-specific expressions. 
For students, digital burnout is closely linked to academic 
identity formation, demands of self-regulation, fragmented 
digital workloads, uncertainty about expectations, and di-
minished peer belonging. For teachers, it is shaped by ped-
agogical responsibility, platform complexity, administrative 
digitalisation, emotional labour and expectations of contin-
uous availability. The role-related pressures and structural 
factors included in Table  2 showed that these differences 
are not incidental but systemic: the same digital platform 
imposes different demands on participants depending on 
their institutional role. The institutional implications of 
these structural differences  – including risk trajectories, 
risk amplifiers and differentiated prevention priorities  – 
were analysed in Table 3.

Teacher-specific manifestations 
and institutional consequences
Teacher digital burnout has dual significance: it harms 
teachers’ well-being and weakens the educational envi-
ronment in which students learn. Teachers are expected 
to redesign courses, master new tools, manage synchro-
nous and asynchronous communication, provide rap-
id feedback, maintain emotional contact with students, 
and comply with institutional reporting requirements. 
O.  Soroka  (2025) argued that digitalisation transforms 
the professional activity of higher education teachers by 
changing teaching methods, communication formats and 
requirements for working with digital educational tools. 
For many teachers, digital transformation therefore means 
not only learning new tools but also reconstructing pro-
fessional identity and pedagogical authority. Emotional 
exhaustion among teachers is often linked to the feeling 
of permanent availability. Online consultations, email, 
messenger groups, learning platforms, and administra-
tive channels create a situation in which work can enter 
at any point in the day. C.B. Califf & S. Brooks (2020), in 
a study of K-12 teachers, found that techno-stressors are 
associated with burnout and turnover intention, while  

P. Solís et al. (2023) showed that perceived organisation-
al support is closely related to teachers’ technostress and 
should be considered when analysing institutional con-
ditions of digital strain. These findings suggested that 
teacher burnout should not be individualised as a person-
al weakness; rather, it reflects the design of institutional 
demands and support systems.

Digital pedagogical insecurity is another specif-
ic manifestation. A teacher may be highly competent in 
face-to-face teaching but feel uncertain about online facil-
itation, digital assessment, multimedia content creation, 
or managing silent online groups. X. Yang & J. Du (2024) 
demonstrated that teacher self-efficacy, online pedagog-
ical and content knowledge, and emotion regulation are 
significantly associated with teacher digital burnout, with 
emotion regulation acting as an important mediating fac-
tor. This is particularly important in higher education, 
where teachers often possess deep disciplinary expertise 
but have unequal access to training in pedagogical tech-
nology. When digital competence is perceived as insuf-
ficient, each new platform or institutional requirement 
may threaten professional self-esteem. Depersonalisa-
tion in digital teaching differs from depersonalisation in 
traditional professional burnout. It may appear as emo-
tional distancing from students who do not turn on cam-
eras, formalised communication, reduced empathy to-
ward academic difficulties, or the perception that online 
students are less real and less responsive. I.S.  Lembryk 
& R.Yu.  Pryimak  (2018) identified emotional burnout 
among medical university teachers before the period of 
forced digitalisation. This allowed digital depersonalisa-
tion to be interpreted not as a completely new problem 
but as a transformation of an earlier burnout risk under 
digital teaching conditions.

Reduced professional effectiveness is manifested in 
simplified online course design, repetitive digital tasks, 
delayed feedback, avoidance of innovative tools, and lower 
teaching satisfaction. A.  Valiao  (2025) found that faculty 
members may report high technostress while also perceiv-
ing high job satisfaction and improved performance due 
to technology integration, which showed that the relation-
ship between technostress and professional effectiveness is 
complex rather than uniformly negative. At the same time, 
S.T. Dhayinta et al. (2025) emphasised that teacher burnout 

Dimension Student-specific manifestations Teacher-specific manifestations Analytical implication

Role-related 
pressures

Formation of academic identity; 
pressure to self-regulate learning; 
uncertainty about expectations; 

dependence on clear digital 
course organisation

Responsibility for course quality; 
pressure to innovate digitally; 

administrative reporting; accountability 
for student outcomes and satisfaction

Role pressure explains why the same 
digital environment poses different 

risks: students must adapt to learning 
demands, while teachers must design 

and manage them

Structural 
factors

Limited control over course 
design; dependence on teacher 

clarity; variability in platform use 
across disciplines; unequal access 

to devices and a stable internet 
connection

High platform fragmentation; 
increased administrative workload; 

insufficient digital pedagogical training; 
institutional expectations of constant 

digital competence

Structural factors indicate that 
burnout prevention should target 
institutional design rather than 

individual coping strategies alone

Source: developed by the authors

Table 2. Continued
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during the digital transition affects the quality of learning 
and requires better technical support, continuous digital 
training, and a reduced administrative burden. Teacher 
burnout, therefore, becomes a student issue as well. When 
teachers are exhausted, they are less able to create engaging 
learning environments, provide timely feedback, and no-
tice early signs of student disengagement.

Teacher burnout also has organisational consequences. 
D.J. Madigan & L.E. Kim (2021) showed that teacher burn-
out and job satisfaction are important predictors of teach-
ers’ intentions to leave the profession. L.E. Kim et al. (2019) 
demonstrated that teacher personality traits are associated 
with teacher effectiveness and burnout. However, these 
individual characteristics should not be interpreted as a 
substitute for reducing chronic organisational overload.  
C.-M. Răducu & E. Stănculescu (2022), in a study of kinder-
garten and primary school teachers, identified burnout pro-
files associated with work-related stressors, including work-
load, classroom resources, professional recognition needs 
and collegial relations. The OECD (2023) similarly showed 
that teachers’ work-related stress is shaped by multiple layers 
of stressors and is associated with job satisfaction and plans 
to remain in the profession. Together, these findings sup-
ported the view that digital burnout is an institutional risk 
factor rather than merely a private psychological problem.

Institutional consequences include lower teaching 
quality, higher absenteeism and presenteeism, reduced 
innovation, conflicts with administration, weakened colle-
gial collaboration and potential staff turnover. G. Mesh et 
al. (2025) discussed how teacher burnout may undermine 
instructional effectiveness, teacher-student relationships, 
student motivation and academic performance. A.  Sala-
ma (2025) analysed tertiary teacher burnout as a complex 
phenomenon shaped by emotional exhaustion, motivation, 
professional self-achievement, administrative and collegial 
support, and professional development needs. For univer-
sities, this meant that digital transformation strategies must 
incorporate teacher well-being as a central quality criterion. 
The reviewed studies showed that digital burnout in higher 
education has a common psychological basis but different 
role-specific expressions. Students and teachers experi-
ence emotional exhaustion, cognitive overload and social 
disconnection; however, these symptoms are embedded 
in different institutional roles. For students, digital burn-
out primarily affects academic participation, self-regulated 
learning and academic identity formation. For teachers, it 
affects pedagogical confidence, professional identity, teach-
ing quality and the capacity to support students. There-
fore, Table 3 presents an authorial typology of role-specif-
ic manifestations of digital burnout in higher education.

Typological 
dimension Student-specific Teacher-specific Interpretive meaning

Role core 
affected

Academic participation, learning 
motivation, academic identity 

formation and self-regulated study

Professional identity, teaching 
quality, digital pedagogical 

confidence and capacity  
to support students

Digital burnout strikes at the central 
role function of each group: learning 

and academic development for students, 
teaching and pedagogical responsibility for 

teachers. When this core is affected, recovery 
requires not only symptom reduction but 

reconstruction of role engagement

Institutional 
pressure 

manifestation

Dependence on course clarity, 
limited control over digital 
learning design, dispersed 
workload across platforms  

and uncertainty of expectations

Platform fragmentation, 
administrative digitalisation, 

permanent availability, reporting 
requirements and pressure  

to innovate digitally

Institutional pressure is role-specific 
and structurally embedded: students are 
primarily affected by poorly coordinated 

digital learning environments, while teachers 
are affected by the expansion of invisible 

digital labour that is neither recognised nor 
bounded by policy

Long-term 
risk trajectory

Lower academic performance, 
weakened academic self-efficacy, 

dropout risk, negative professional 
expectations and delayed career 

development

Reduced teaching quality, 
lower job satisfaction, turnover 
intention, loss of experienced 

staff and weakened institutional 
resilience

Digital burnout accumulates into long-term 
academic, professional and organisational 

losses that extend far beyond the individual. 
The mutual reinforcement between student 

disengagement and teacher exhaustion 
means that unaddressed burnout in one 
group accelerates burnout in the other

Risk 
amplifiers

Perfectionism, low academic  
self-efficacy, lack of feedback, weak 

peer support, wartime instability 
and displacement as resource-
depleting moderators of digital 

load, disrupted routines and 
safety-related anxiety as direct, 
digitally independent stressors 

that add to the symptom burden 
independently of digital workload

High workload; insufficient 
digital support; rapid 
technological change; 

institutional pressure; invisible 
emotional labour; permanent 

availability

Risk amplifiers are role-specific and require 
differentiated prevention strategies. For 
students in wartime contexts, amplifiers 
operate through two distinct pathways – 
as moderators of digital demands and as 

independent stressors – and prevention must 
address both pathways separately

Table 3. Analytical typology of digital burnout in higher education:  
role-specific institutional pressures, risk trajectories and prevention priorities
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Table  3 extended the descriptive comparison in Ta-
ble 2 by identifying the institutional mechanisms through 
which digital burnout develops, and the differentiated re-
sponses required at each level. The most analytically signif-
icant finding was that digital burnout affects the core role 
of each group: for students, it undermines the formation 
of academic identity and the capacity for self-regulated 
learning; for teachers, it erodes pedagogical confidence and 
the quality of educational relationships. Both processes are 
self-reinforcing – burned-out teachers reduce the support 
available to students, while disengaged students intensify 
teachers’ sense of inefficacy – so digital burnout must be 
addressed as an ecosystem-level risk rather than as a set 
of parallel individual problems. The typology also showed 
that prevention cannot be universal: students require a 
structured learning architecture and relational support, 
whereas teachers require workload governance, pedagog-
ical technology support and institutional recognition that 
digital communication constitutes labour.

Prevention-oriented logic 
for higher education institutions
Preventing digital burnout requires a stage- and role-sen-
sitive approach. At the stage of episodic digital stress, the 
most effective measures are simple and immediate: clear 
technical instructions, accessible support, predictable plat-
form use and short breaks. At the stage of digital fatigue, 
institutions should regulate the duration and density of 
synchronous online sessions, encourage ergonomic prac-
tices and design timetables that allow recovery. At the 
stage of digital overload, individual advice is insufficient; 
institutions must review digital workload, reduce platform 
fragmentation, establish communication boundaries and 
provide psychological support. At the stage of burnout, 
professional help and organisational redesign become nec-
essary. The first institutional priority is digital workload 
governance. Digital transformation often creates an invis-
ible accumulation of micro-tasks: notifications, platform 
checks, repeated logins, file uploads, online forms, parallel 
communication channels and duplicated reporting. These 

tasks may appear small individually but become exhausting 
collectively. A.  Khedhaouria & A.  Cucchi  (2019) showed 
that technostress creators and personality traits may com-
bine into distinct configurations associated with job burn-
out, thereby confirming that the interaction between tech-
nological demands and individual resources shapes digital 
strain. P. Solís et al. (2023) demonstrated that perceived or-
ganisational support is closely related to teachers’ technos-
tress. Higher education institutions should therefore audit 
not only formal teaching hours but also the hidden digital 
labour required from students and teachers.

The second priority is developing digital boundaries. 
Boundary regulation includes rules for response time, lim-
its on evening communication, predictable deadlines, re-
duced channel duplication and explicit separation between 
urgent and non-urgent messages. These measures are par-
ticularly important because digital platforms can normalise 
permanent availability. Boundary policies should protect 
both students and teachers: students need protected re-
covery time and clarity about expectations, while teachers 
need institutional recognition that online communication 
is labour. Without such recognition, digital platforms be-
come mechanisms of techno-invasion. The third priority 
is support for digital competence and digital pedagogical 
confidence. Training should not be reduced to technical 
tutorials. It should include pedagogical scenarios, online 
interaction strategies, inclusive design, assessment integ-
rity, emotional regulation and ways to reduce cognitive 
load. L. Nascimento et al. (2024) introduced the concept of 
techno-eustress among higher education teachers, showing 
that technology can also generate positive stress when us-
ers have sufficient resources and perceive digital demands 
as meaningful challenges. This insight is important because 
prevention should not reject digitalisation; rather, it should 
transform harmful digital pressure into manageable and 
purposeful digital engagement.

The fourth priority is social support. Digital burnout 
grows when individuals feel alone with digital demands. 
Students need peer support, mentoring, teacher feedback 
and opportunities for informal interaction. Teachers need 

Typological 
dimension Student-specific Teacher-specific Interpretive meaning

Protective 
resource 

configuration

Resilience, peer support, 
predictable course design, 

supportive teacher feedback, 
flexible learning formats and clear 

communication rules

Organisational support, digital 
pedagogical training, autonomy 

in course design, collegial 
mentoring, realistic workload 

and digital boundaries

Protective factors combine individual 
and institutional resources. Individual 

resilience is effective only when supported 
by a coherent educational environment; 

institutional design is the necessary 
condition, not an optional supplement

Priority 
prevention 

focus

Clarity of learning expectations; 
reduction of fragmented digital 

workload; flexible deadlines; 
strengthening peer interaction; 

and accessible psychological and 
academic support

Governance of digital workload; 
reduction of duplicated 

communication channels; 
pedagogical technology 

support; recognition of online 
communication as labour; 

institutional protection against 
permanent availability

Prevention must be role-sensitive rather than 
universal. Students need structured learning 
design and relational support; teachers need 

workload governance and institutional 
recognition of digital labour. Generic 

recommendations such as «take breaks»  
are insufficient for either group at the 

overload and burnout stages

Source: developed by the authors

Table 3. Continued
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collegial communities, exchange of digital teaching prac-
tices, mentoring and administrative acknowledgement of 
digital labour. B. Aghayani & A. Syahid (2025), in the con-
text of foreign language teaching, highlighted the relevance 
of teacher resilience for professional well-being. However, 
resilience should be understood not as an individual obli-
gation but as a relational and organisational capacity. Simi-
larly, student resilience develops more effectively when the 
educational environment provides psychological safety and 
reliable support. The fifth priority is early diagnosis. High-
er education institutions can monitor non-clinical mark-
ers such as a sudden decline in attendance, delayed sub-
missions, persistent camera avoidance, low participation, 
delayed teacher responses, cancellation of consultations, 
repeated technical frustrations and increased complaints 
about workload. These markers should not be used for 
punitive control; their purpose is to identify points where 
support can prevent progression from overload to burnout. 
The Korean version of the Digital Burnout Scale, validated 
by S.-Y.  Choi & J.-H.  Kim  (2024), together with broader 
burnout prevention approaches, can inform the develop-
ment of screening tools adapted to higher education.

The final priority is context sensitivity. In Ukraine, digi-
tal burnout prevention must consider wartime disruptions, 
unstable electricity and internet access, psychological inse-
curity, displacement and unequal access to devices. These 
wartime conditions should not be treated as a single un-
differentiated risk category, since they affect digital burn-
out through two distinct pathways that require different 
institutional responses. Insecurity, displacement and psy-
chological strain act directly on well-being, independently 
of digital workload, and call for trauma-informed commu-
nication, flexible assessment and accessible psychological 
counselling regardless of how digital education is organ-
ised. Unstable electricity and internet access, and unequal 
access to devices act as moderators that erode the resources 
available for coping with digital demands and call for in-
frastructure support, specifically reduced digital workload. 
Standard digital well-being recommendations may be in-
sufficient when students and teachers are simultaneously 
coping with war-related stressors. Therefore, universities 
should combine digital workload policies with trauma-in-
formed communication, flexible assessment, psychological 
counselling and infrastructure support, applying the first 
two measures primarily to the direct pathway and the latter 
two primarily to the moderating pathway. The goal is not to 
reduce academic standards but to make digital participa-
tion in education sustainable under exceptional conditions.

Figure 2 presents a conceptual model of digital burnout 
in higher education, organised by stages, role-specific man-
ifestations and institutional outcomes. The model brought 
together the progression from episodic digital stress to dig-
ital fatigue, digital overload and digital burnout; the mul-
tidimensional symptom structure of this process; and the 
different ways in which digital burnout manifests among 
students and teachers. It also showed that digital burnout 
is shaped not only by individual reactions to technology 

but also by digital workload, platform fragmentation, com-
munication norms, organisational support and contextual 
conditions, with wartime conditions entering the model 
along two separate arrows – a direct arrow into the symp-
tom layer and a moderating arrow into the demands-re-
sources balance – rather than a single amplifying arrow. In 
this sense, the model explained how digital demands and 
resources may lead to either a burnout trajectory or sus-
tainable digital engagement, depending on the balance be-
tween institutional pressures and protective mechanisms.

Figure  2 demonstrates that digital burnout is not a 
linear psychological reaction to screen time but rather a 
systemic process shaped by the interplay among digital 
demands, individual resources, role-specific pressures, 
and organisational conditions. The model showed that the 
stages of digital strain progressed from episodic stress to 
fatigue, overload, and burnout, with symptoms emerging 
across emotional, cognitive, behavioural, social, and phys-
iological domains. It also highlighted that students and 
teachers might be exposed to the same digital educational 
environment yet experience different mechanisms of burn-
out because their roles, responsibilities, and resources dif-
fer. For students, the key risks included academic exhaus-
tion and motivational decline, digital procrastination and 
platform avoidance, and weakened belonging and academ-
ic identity. For teachers, the risks included emotional ex-
haustion, digital pedagogical insecurity, depersonalisation, 
administrative overload, and hidden digital labour.

The model also emphasised the decisive role of insti-
tutional structures. It distinguished organisational and 
contextual amplifiers – including platform fragmentation, 
duplicated communication, permanent availability, and in-
sufficient support – from protective factors such as digital 
boundaries, training, peer and collegial support, predicta-
ble course design, and trauma-informed policies. This dis-
tinction showed that the same contextual conditions could 
either intensify or mitigate digital burnout, depending on 
whether institutional responses strengthened or depleted 
available resources, with outcomes ranging from a burn-
out trajectory to sustainable digital engagement, well-be-
ing, and learning quality. Contextual factors were especially 
important in Ukraine, where wartime disruptions, unstable 
infrastructure, displacement, and psychological insecurity 
reduced opportunities for recovery and increased the bur-
den of digital participation. Within the model, this con-
textual influence was represented as operating along two 
pathways rather than as a single contextual amplifier: war 
contributed directly to the symptom layer – most visibly the 
emotional and physiological domains – regardless of digi-
tal load, and it simultaneously moderated the demands-re-
sources balance by reducing the resources available to off-
set digital demands. Collapsing these two pathways into 
one would misrepresent the model, since interventions 
that strengthen digital resources (e.g.,  platform usability, 
workload governance) address only the moderating path-
way and leave the direct, war-originated symptom burden 
untouched. Therefore, the proposed conceptual model 
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provided a basis for developing targeted prevention strat-
egies that combined individual support with institution-
al responsibility. Such strategies should not be limited to 
recommendations for reducing screen time. However, they 

should also address the organisation of digital learning, the 
governance of digital workload, the recognition of hidden 
digital labour, and the creation of sustainable conditions for 
digital education.

Figure 2. Conceptual model of digital burnout in higher education by stages,  
role-specific manifestations and institutional outcomes

Source: developed by the authors

Discussion of digital burnout 
as a stage-based and role-sensitive phenomenon
The results of this review confirmed that digital burnout 
in higher education should be understood as a distinct so-
cio-technical form of exhaustion rather than a simple ex-
tension of general screen fatigue. The proposed distinction 
between episodic digital stress, digital fatigue, digital over-
load and digital burnout was important because it clarified 
different levels of severity and distinct prevention needs. 
This finding was consistent with the broader burnout lit-
erature, which views burnout as a chronic process rather 
than a sudden state. C. Leclercq & I. Hansez (2024) empha-
sised that burnout prevention should be adapted to tempo-
ral stages, since interventions that are useful at early stages 
may no longer be sufficient once chronic exhaustion has 
developed. Therefore, the stage continuum proposed in this 

article contributed to the literature by translating this tem-
poral logic into the specific context of digitally mediated 
higher education.

The first important finding was that digital burnout has 
a multidimensional symptom structure. Emotional exhaus-
tion, cognitive overload, behavioural avoidance, social dis-
connection and physiological strain did not appear as sep-
arate phenomena; rather, they reinforced one another. This 
interpretation was supported by research on videoconfer-
encing fatigue. J.N. Bailenson (2021) explained Zoom fa-
tigue through nonverbal overload, mirror anxiety, reduced 
mobility and increased cognitive effort, while G. Fauville et 
al.  (2021) operationalised Zoom exhaustion and fatigue 
as a multidimensional construct. The proposed synthesis 
extended this logic beyond videoconferencing, showing 
that digital burnout in higher education encompassed not 
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only fatigue after synchronous online meetings but also 
dispersed digital tasks, platform fragmentation, perma-
nent availability, reduced sense of belonging, and bodily 
discomfort. Thus, the key issue was not only the amount 
of time spent online but also the structure and quality of 
digital participation.

The second finding concerned the role of institutional 
design. The results showed that digital burnout was more 
likely when digital demands were high and institutional 
resources were insufficient. This aligned with the job de-
mands-resources theory, which explains burnout as an 
imbalance between demands and available resources and 
emphasises that resources can buffer the negative effects 
of demands (Bakker & Demerouti,  2017). In the digital 
educational environment, demands include the number 
of platforms, task fragmentation, unclear communication 
rules, rapid technological change, administrative reporting 
and permanent availability. Resources include training, au-
tonomy, platform usability, predictable course design, peer 
support, recovery time and psychological assistance. This 
interpretation was also consistent with the technostress 
literature. M.  Tarafdar  et al.  (2019) distinguished tech-
no-distress from techno-eustress, showing that technolo-
gy is not inherently harmful; its effects depend on whether 
digital demands are perceived as manageable and mean-
ingful. Similarly, L. Nascimento et al. (2024) demonstrated 
that techno-eustress can emerge among higher education 
teachers when sufficient resources are available. Therefore, 
the practical implication was not to reject digitalisation but 
to redesign it to reduce harmful pressure and strengthen 
meaningful digital engagement.

The third finding was that digital burnout is role-spe-
cific. Students and teachers may participate in the same 
digital educational environment, but they do not experi-
ence the same risks in the same way. For students, digital 
burnout was primarily associated with academic exhaus-
tion, pressure to self-regulate, fragmented assignments, re-
duced motivation, procrastination, and a weakened sense 
of belonging. This finding aligns with the academic burn-
out literature. W.B.  Schaufeli  et al.  (2002) conceptualised 
student burnout as study-related exhaustion, cynicism and 
feelings of inefficacy. A. Aria et al. (2024) identified factors 
affecting academic burnout in online education during the 
pandemic. It analysed their cause-and-effect relationships 
using the grey Delphi and grey DEMATEL techniques. 
At the same time, L.Z.  Chong  et al.  (2025) identified ac-
ademic workload, perfectionism, self-efficacy and support 
as recurring determinants of student burnout. The pres-
ent study added that these determinants take technologi-
cal form in digital learning: workload is distributed across 
platforms, deadlines are constantly visible, and self-efficacy 
depends in part on the ability to manage digital tools and 
communication channels.

For teachers, digital burnout was linked to a distinct 
configuration of pressures. It was shaped by digital peda-
gogical insecurity, emotional labour, permanent availabil-
ity, administrative digitalisation, platform fragmentation 

and responsibility for learning outcomes. This finding was 
supported by studies showing that teacher technostress is 
associated with emotional exhaustion, reduced well-being 
and turnover intentions. C.B. Califf & S. Brooks (2020), in 
a study of K-12 teachers, demonstrated that techno-stress-
ors can contribute to burnout and turnover intention when 
literacy facilitation is insufficient. B.-C. Chen et al. (2024) 
showed that teachers’ perceived competence in using infor-
mation and communication technologies is associated with 
lower emotional exhaustion and higher well-being, while 
X. Yang & J. Du (2024) linked teachers’ digital burnout to 
self-efficacy, online pedagogical and content knowledge, 
and emotion regulation. These findings supported the in-
terpretation that teacher digital burnout is not merely an 
individual inability to adapt to technology; it is also a con-
sequence of how digital pedagogical work is organised, 
supported and recognised.

The comparison between students and teachers also 
showed that burnout in one group can affect the other. 
Burned-out teachers may provide delayed feedback, simpli-
fy digital course design, reduce consultation time and be-
come less emotionally available to students. This can weak-
en student engagement and increase student uncertainty. 
Conversely, disengaged, silent or absent students can inten-
sify teachers’ sense of inefficacy and emotional exhaustion. 
G. Mesh et al. (2025) discussed how teacher burnout may 
undermine instructional effectiveness, teacher-student 
relationships, student motivation and academic perfor-
mance, while D.J. Madigan & L.E. Kim (2021) showed that 
teacher burnout and job satisfaction are closely related to 
intentions to leave the profession. These findings indicat-
ed that digital burnout should be treated as an educational 
ecosystem risk rather than a private psychological difficul-
ty. The consequences extend from individual well-being to 
teaching quality, student achievement, staff retention and 
institutional resilience.

The Ukrainian context strengthened this argument. 
Under wartime conditions, digital education does not func-
tion as an ordinary flexible learning format. It often serves 
as a continuity mechanism amid insecurity, displacement, 
unreliable electricity and internet access, disrupted rou-
tines and psychological strain. It was therefore necessary to 
distinguish two pathways through which war is connected 
to the manifestations described above, rather than treating 
it as a single undifferentiated amplifier of digital load. First, 
war operated as a direct, digitally independent stressor: 
safety-related anxiety, grief, forced displacement and in-
terrupted study or teaching routines arose from wartime 
conditions themselves and would generate emotional and 
physiological symptoms even in the absence of any digital 
workload. Second, war operated as a moderator of the dig-
ital demands-resources balance: unstable electricity and in-
ternet connectivity, the absence of a safe and quiet space for 
synchronous participation, relocation-related disruption of 
routine, and a reduced psychological reserve all lowered 
the resources available to cope with a given level of digital 
demand, thereby amplifying its effect on exhaustion. The  
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reviewed Ukrainian literature supported both pathways, not 
just the second. Therefore, Ukrainian students and teachers 
may experience digital burnout not only due to technol-
ogy use but also as part of a broader stress ecology. The 
reviewed Ukrainian studies on student resilience, wartime 
emotional exhaustion and the psychological state of stu-
dent youth supported the conclusion that digital overload 
in Ukraine interacts with anxiety, uncertainty and reduced 
recovery opportunities. In contrast, a substantial part of the 
symptomatology they document – security-related anxie-
ty, grief, and disruption of study and teaching routines – 
should be attributed directly to the war itself rather than 
to its interaction with digital demands. This made general 
digital well-being recommendations insufficient. In such a 
context, prevention must include trauma-informed com-
munication, flexible assessment, infrastructure support 
and accessible psychological counselling.

The proposed conceptual model also had methodo-
logical significance. It linked three analytical levels often 
treated separately: the stage progression of burnout, its 
multidimensional symptom structure, and role-specific 
manifestations. This integration enabled the examination 
of digital burnout not only as a measurable psychological 
construct but also as a pattern of educational participation. 
S.-Y. Choi & J.-H. Kim (2024) validated the Korean version 
of the Digital Burnout Scale, indicating that the phenom-
enon is becoming more operationalised. However, higher 
education requires instruments capable of capturing the 
various forms of burnout among students and teachers. For 
students, diagnostic markers may include digital procras-
tination, camera avoidance, delayed submissions, reduced 
participation, and loss of academic belonging. For teachers, 
markers may include delayed feedback, reduced consulta-
tion time, simplified course design, avoidance of complex 
tools, and emotional distancing from students. Therefore, 
future diagnostic tools should be sensitive to both shared 
symptoms and role-specific expressions. Future Ukrainian 
instruments should also be able to statistically separate the 
direct and moderating contributions of war, rather than 
collapsing wartime experience into a single composite risk 
variable, since the present conceptual synthesis does not al-
low this separation to be quantified.

The findings also had practical implications for higher 
education management. Prevention should not be limited 
to individual advice, such as taking breaks, improving time 
management or reducing screen time. These measures may 
be useful in the early stages of episodic digital stress and 
digital fatigue, but they are insufficient when overload be-
comes chronic. At the institutional level, universities need 
digital workload governance, clearer communication rules, 
reduced platform fragmentation, recognition of online 
communication as labour, support for digital pedagogical 
competence and systematic monitoring of early warning 
signs. F.  Saleem  et al.  (2024) showed that instructor and 
university support can buffer the negative effect of technos-
tress on online learning quality, while P. Solís et al. (2023) 
demonstrated the importance of perceived organisational 

support in relation to teachers’ technostress. These findings 
confirm that institutional support is essential for prevent-
ing digital burnout, not just an extra resource. Specifically, 
for Ukraine, support must target two key areas: the direct 
pathway – including safety, psychological first aid, and flex-
ible routines – and the moderating pathway – encompass-
ing infrastructure, connectivity, and quiet study and teach-
ing spaces. Addressing digital load alone won’t suffice, as it 
doesn’t tackle symptoms caused directly by war.

At the same time, the proposed interpretation had cer-
tain limitations. The article was based on a narrative and 
conceptual synthesis rather than primary empirical data. 
Therefore, the proposed typologies and model should be 
treated as theoretically grounded analytical tools that re-
quire further empirical validation. Future research should 
test the stage continuum and role-specific markers through 
surveys, interviews and longitudinal studies across diverse 
higher education contexts. It would also be useful to com-
pare digital burnout trajectories across stable, crisis and 
wartime educational environments. For Ukraine, particu-
lar attention should be paid to how infrastructural insta-
bility, displacement, security threats and hybrid learning 
formats shape digital exhaustion and recovery. Such stud-
ies would enable a move from conceptual systematisation 
to evidence-based institutional interventions. Overall, the 
discussion confirmed the article’s central finding: digital 
burnout in higher education is not a purely individual reac-
tion to technology but a systemic process shaped by the in-
teraction of digital demands, personal and social resources, 
educational roles and institutional conditions. This means 
that responsibility for prevention cannot be placed solely 
on students or teachers. Sustainable digital education re-
quires institutions to design digital environments that are 
pedagogically meaningful, psychologically safe, technically 
reliable and compatible with human recovery.

CONCLUSIONS
Digital overload and digital burnout in higher education 
are multidimensional phenomena that cannot be reduced 
to screen fatigue or insufficient digital skills. The review 
showed that digital burnout arises from the interplay of 
technological demands, educational roles, emotional la-
bour, cognitive load, social isolation, bodily strain, and in-
sufficient institutional support. Its manifestations include 
emotional exhaustion, irritability, anxiety, mental fog, atten-
tion decline, procrastination, digital avoidance, loneliness, 
depersonalisation of online interaction, sleep disturbance, 
headaches, eye strain, and psychosomatic symptoms. The 
article presented a stage-based continuum from episod-
ic digital stress to digital fatigue, overload, and burnout. 
This continuum is important because each stage requires 
different preventive measures. Early digital stress may be 
addressed through technical support and short breaks; 
digital fatigue requires adjustments to workload and ergo-
nomics; digital overload requires institutional redesign of 
digital demands; and digital burnout requires professional 
psychological help and long-term organisational changes. 
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Цифрове перевантаження та вигорання у вищій освіті

Анотація. Актуальність дослідження зумовлена тим, що цифрове освітнє середовище у вищій освіті дедалі 
частіше стає джерелом не лише гнучкості навчання, а й інформаційного перевантаження, постійної доступності, 
фрагментації комунікації, когнітивного напруження та недостатнього відновлення студентів і викладачів. 
Метою статті була систематизація проявів цифрового перевантаження та цифрового вигорання у вищій освіті, 
визначення їхніх стадій, рольових відмінностей між студентами й викладачами та інституційних чинників, 
що посилюють або послаблюють ризики вигорання. У дослідженні використано наративний огляд літератури, 
концептуальний і порівняльний аналіз, типологічне узагальнення та моделювання. У результаті обґрунтовано, 
що цифрове вигорання має мультидименсійну структуру й охоплює емоційні, когнітивні, поведінкові, 
соціальні та фізіологічні прояви. Визначено континуум його розвитку від епізодичного цифрового стресу до 
цифрової втоми, цифрового перевантаження та клінічно значущого вигорання. Доведено, що ранні прояви 
цифрового стресу можуть бути зменшені через технічну підтримку, чіткі інструкції та короткі перерви, тоді 
як цифрове перевантаження й вигорання потребують перегляду цифрового навантаження, комунікаційних 
правил, організаційної підтримки та професійної психологічної допомоги. Розроблено авторську типологію 
рольових проявів цифрового вигорання: у студентів воно проявляється через академічне виснаження, цифрову 
прокрастинацію, зниження мотивації, послаблення навчальної ідентичності та належності до університетської 
спільноти; у викладачів – через емоційне виснаження, цифрово-педагогічну невпевненість, деперсоналізацію 
онлайн-взаємодії, приховану цифрову працю та зниження якості викладання. Запропоновано концептуальну 
модель цифрового вигорання у вищій освіті за стадіями, рольовими проявами та інституційними наслідками. 
Практична цінність дослідження полягає в обґрунтуванні диференційованих профілактичних заходів для 
студентів, викладачів і адміністрацій закладів вищої освіти
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Abstract. This article examines the issue of preparing future higher education 
lecturers to carry out career guidance activities within the context of the 
modern educational environment. The aim of the study was to substantiate 
the impact of interactive technologies on the development of future 
higher education lecturers’ readiness for career guidance activities and to 
determine the potential for their application in the targeted development 
of the relevant competences. The research was carried out in stages using 
methods of analysis, synthesis, generalisation, systematisation, comparison, 
classification and theoretical modelling based on a structural-functional 
approach. The feasibility of using interactive technologies as a means of 
developing the relevant competence has been substantiated. As a result of 
the analysis of academic works, the essence of interactive technologies has 
been clarified and they have been categorised according to their functional 
purpose. Groups of technologies have been identified that contribute to 
the development of analytical and critical thinking, communication skills, 
research competences, professional activity modelling, motivation and digital 
literacy. Based on a synthesis of academic approaches, a framework for career 
guidance competence in higher education institutions has been proposed, 
encompassing cognitive, motivational-value-based and operational-activity-
based components. Theoretical modelling of the process of preparing future 
lecturers for career guidance activities using interactive technologies has been 
carried out. It has been established that the cognitive component is developed 
through the case study method, problem-based learning and the analysis 
of pedagogical situations; the motivational-value component – through 
discussions, training sessions, the “round table” method and debates; and the 
operational-activity component – through business and role-playing games, 
project-based technologies and the simulation of professional situations. The 
system of interrelationships between the components of career guidance 
competence and interactive technologies has been summarised, and a 
comprehensive model for developing a teacher’s readiness for career guidance 
activities has been presented. As a result of the theoretical research conducted, 
the content and structure of a prospective higher education teacher’s readiness 
for career guidance activities have been clarified
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INTRODUCTION
Career guidance activities in higher education institutions 
have traditionally been regarded as a supplementary area, 
focused primarily on the pre-career choice stage. In the 

context of a dynamic labour market and the diversity of 
career paths, it is evolving into a means of supporting stu-
dents’ ongoing career self-determination, their adaptation  
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A comprehensive analysis of the current state of ca-
reer guidance in higher education was presented by  
C. Xie et al. (2026). The findings indicate a steady increase 
in interest in career guidance in higher education and its 
gradual expansion due to digital technologies. However, 
the study is predominantly analytical in nature and does 
not explore specific pedagogical mechanisms for training 
lecturers in career guidance activities. The importance of 
career guidance support for the professional development 
of students was substantiated by S.  David & L.  Mohe-
bi (2026). Based on a thematic analysis of interviews with 
students and staff at HEIs in the United Arab Emirates, the 
authors found that effective career counselling increases 
awareness of career choices, promotes the personal devel-
opment of students and fosters a readiness for continuous 
professional learning. 

The researchers convincingly demonstrated that pro-
fessional self-determination is significantly influenced by 
the family environment and the characteristics of the na-
tional labour market. An important area of contemporary 
research relates to the use of digital interactive technologies 
in career guidance. For instance, V. Tkachuk et al. (2024) 
investigated the potential of social media as a career guid-
ance tool in HEIs. The researchers proposed a framework 
for utilising social platforms, covering the stages of plan-
ning, implementation, monitoring and evaluating the ef-
fectiveness of career guidance activities. Furthermore, the 
positive impact of social media on students’ career self-de-
termination has been experimentally confirmed. However, 
the researchers’ primary focus was predominantly on the 
technological aspects of organising career guidance work.

Despite significant academic interest in the issues of 
career guidance and the professional training of teachers, 
an analysis of the sources reviewed has revealed a number 
of under-explored aspects of the problem under investiga-
tion. In particular, most studies focus on the development 
of teachers’ career guidance competence, the organisa-
tional and pedagogical conditions for its development, the 
integration of career education into the educational pro-
cess, and the use of digital tools and social media in career 
guidance work. However, the issue of targeted training for 
higher education lecturers in career guidance activities has 
not been sufficiently addressed, and there is virtually no 
comprehensive justification of the potential of interactive 
technologies as a means of developing their readiness to 
perform such functions. The pedagogical conditions and 
methodological approaches to the systematic use of inter-
active technologies in this process have not been sufficient-
ly defined. The need to address these shortcomings deter-
mined the choice of topic and defined the aim of this study. 

The aim of the study was to provide a theoretical jus-
tification of the impact of interactive technologies on de-
veloping the readiness of future higher education lecturers 
for career guidance activities. To achieve this aim, the fol-
lowing objectives were established: to analyse the current 
state of research on the problem; to define the nature and 
characteristics of interactive technologies in the context of 

to the demands of their chosen profession, and their ori-
entation within the employment sector. It has been es-
tablished that career guidance work in higher education 
institutions (HEIs) is directed not towards the choice of a 
profession, but towards ensuring effective self-fulfilment 
within the chosen specialism, which highlights the need for 
its systematic implementation from the very early stages of 
study. An analysis of current scientific research indicates a 
gradual expansion of this field; however, most studies focus 
on individual aspects of the issue.

In particular, V.  Boichuk  et al.  (2023) investigated 
the development of career guidance competence among 
lecturers within the postgraduate education system. The 
authors experimentally demonstrated the effectiveness of 
organisational and pedagogical conditions that provide 
pedagogical support, individualisation of the education-
al process, a credit-based modular structure of learning, 
and the professional readiness of postgraduate education 
lecturers to carry out career guidance activities. As a re-
sult, a positive trend was observed in the development of 
the motivational, cognitive, activity-based and reflective 
components of teachers’ career guidance competence. 
C.  Joho et al.  (2024) made an important contribution to 
research into teachers’ professional readiness for career 
guidance work. Based on a systematic analysis of 31 em-
pirical studies, they summarised contemporary approach-
es to the structure of lecturers’ competences in the field of 
career guidance and found that teachers have a positive at-
titude towards performing career guidance functions, but 
feel they lack specialist knowledge and practical skills. The 
researchers also highlighted the insufficient development 
of theoretical models of professional competence and the 
under-representation of motivational and self-regulatory 
components in previous studies.

The issue of preparing teachers to carry out career 
guidance activities in the context of a shortage of pro-
fessional career counsellors was investigated by O. Ber-
san et al.  (2024). These researchers implemented an in-
ternational teacher training programme in Romania and 
Serbia and assessed its effectiveness over a two-year peri-
od using a mixed-methods approach. The results demon-
strated that organising group career guidance sessions 
proved to be significantly more complex than individual 
counselling. However, ways of improving teacher train-
ing using modern interactive technologies remained 
outside the scope of the study. The issue of integrating 
the career guidance component directly into university 
courses was examined by E. Gorni et al. (2024). Based on 
interviews with lecturers, educational programme coor-
dinators and career centre staff, the researchers identi-
fied significant differences in lecturers’ readiness to pro-
vide career guidance support to students, which depends 
largely on their professional experience and awareness of 
their own role in this process. On this basis, a typology of 
lecturers was proposed, along with practical recommen-
dations for integrating elements of career education into 
academic courses.
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lecturers’ professional preparation; to identify their poten-
tial for career guidance activities; and to determine their 
capacity to support the development of career guidance 
competence among HEI lecturers. The scientific novelty of 
the study lies in the theoretical substantiation of the po-
tential of interactive technologies as a means of developing 
the career guidance competence of HEI lecturers and in 
clarifying the possibilities for their application within the 
context of professional training.

MATERIALS AND METHODS
The methodological framework of the study was based on 
the principles of the competence-based, systems-based, 
activity-based and structural-functional approaches. The 
research drew on academic works by scholars address-
ing issues relating to the professional training of higher 
education lecturers, the development of career guidance 
competence, the use of interactive technologies in voca-
tional education, and current trends in the modernisa-
tion of the educational process in higher education (Fer-
nandes  et al.,  2023; Rice & Hooley,  2024; Paska,  2025). 
During the research, scientific articles and materials 
from international scientific and practical conferences 
were analysed, which highlight the theoretical and prac-
tical aspects of applying interactive technologies in the 
training of teaching staff (Gubar et al., 2023; Truskavets-
ka, 2025; Prykhodkina et al., 2025).

The first stage was aimed at clarifying the nature of in-
teractive technologies and the specific features of their use 
in the context of teacher training. The comparative method 
was used to contrast different views on the classification 
and purpose of interactive technologies (Kozyr, 2021; On-
ishchenko et al., 2022; Molodovska et al., 2024). The appli-
cation of this method made it possible to identify common 
and distinct approaches to interpreting the concept of “in-
teractive technologies”, to determine the characteristics of 
their functioning within the educational environment of a 
HEI, and to identify the specific features of using various 
interactive forms and teaching methods in teacher train-
ing. A comparative analysis of academic approaches made 
it possible to identify the most common criteria for classi-
fying interactive technologies and to establish their peda-
gogical potential in the development of professionally sig-
nificant qualities in future teachers.

The classification method was used to organise the 
range of interactive tools according to their functional pur-
pose. Using this method, interactive technologies were sys-
tematised according to the areas in which they influence 
the development of the cognitive, motivational-value and 
operational-activity components of a HEI lecturer’s career 
guidance competence. Within the framework of this clas-
sification, groups of technologies were identified that facil-
itate the development of analytical thinking, professional 
motivation, communication skills, professional interaction 
skills and the ability to make pedagogical decisions in 
career guidance contexts. On this basis, the function-
al significance of individual interactive technologies was  

established, and the appropriateness of their use in the pro-
cess of teacher training was determined.

In the second stage, an analysis was carried out of the 
issue of preparing HEI lecturers for career guidance activi-
ties and the role of interactive technologies in this process. 
To this end, methods of analysis, synthesis, generalisation 
and systematisation were employed. The method of analy-
sis was used to examine the structure of a teacher’s career 
guidance competence, to identify its main components and 
characteristics, and to identify the pedagogical conditions 
that influence the effectiveness of developing readiness for 
career guidance activities. During the analysis, the specif-
ic features of applying such interactive technologies as the 
case study method, problem-based learning, discussions, 
training sessions, business and role-playing games, pro-
ject-based learning, the “round table” method, the analysis 
of pedagogical situations and the modelling of professional 
situations were examined.

The synthesis method enabled the integration of in-
dividual theoretical propositions into a coherent system 
of scientific concepts regarding the preparation of teach-
ers for career guidance activities. This made it possible to 
establish interrelationships between interactive technol-
ogies and the structural components of career guidance 
competence. The generalisation method was used to draw 
conclusions regarding the potential of interactive technol-
ogies in the development of future lecturers’ professional 
qualities and to determine their role in fostering readiness 
for career guidance activities. The systematisation method 
ensured the logical organisation of the research results, the 
grouping of scientific approaches and the structuring of the 
theoretical propositions obtained in accordance with the 
research objectives.

At the third stage, theoretical modelling of the pro-
cess of preparing teachers for career guidance activities 
using interactive technologies was employed. To this end, 
a modelling method based on the structural-functional 
approach was applied. The use of the modelling method 
made it possible to outline a generalised structure for the 
development of a teacher’s career guidance readiness, to 
identify its components, the interrelationships between 
them, and the corresponding interactive technologies that 
can be effectively used to develop each of them. During the 
modelling process, it was established that the case study 
method, problem-based learning and the analysis of ped-
agogical situations contribute to the development of the 
cognitive component of readiness; discussions, training 
sessions, debates and the “round-table” method facilitate 
the development of the motivational and value-based com-
ponent; business and role-playing games, project-based 
techniques and the simulation of professional situations 
are geared towards developing the operational and ac-
tivity-based component. The application of the structur-
al-functional approach has made it possible to consider 
the process of developing a teacher’s readiness for career 
guidance activities as a holistic system, within which all 
structural elements are hierarchically interrelated.
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RESULTS
By stimulating cognitive activity and the development of 
professional competences, interactive technologies are an 
important part of the professional training of higher ed-
ucation lecturers. The essence of interactive learning can 
be understood as a set of methods, techniques and digital 
tools that ensure active interaction between participants 
in the educational process and are aimed at transforming 
knowledge into practical experience. At the same time, in-
teractive learning is characterised by greater effectiveness 
compared with traditional methods in terms of informa-
tion transfer, and by creating conditions for collaboration, 
reflection and the joint resolution of professionally oriented 
tasks (Onishchenko et al., 2022). It has been theoretically 
established that the effectiveness of interactive technologies 
in teacher training depends to a large extent on the level 
of integration of practice-oriented tasks into the content of 
educational components. 

An analysis of academic sources revealed that inter-
active teaching methods stimulate learners’ cognitive ac-
tivity by involving them in solving professionally oriented 
problem situations, completing case studies, participating 
in discussions, business games, project work and joint de-
cision-making. This facilitates a transition from passive 
assimilation of learning material to active mastery of it 
and further development (Onishchenko  et al.,  2022; Gu-
bar et al., 2023; Truskavetska, 2025). The use of interactive 
technologies fosters professional reflection, the capacity 
for self-analysis and interpersonal communication skills. 
These functions are realised through the effective use of 
group interaction, peer assessment, discussion of activi-
ty outcomes, the reasoned defence of one’s own position, 
and the receipt of constructive feedback from other par-
ticipants in the educational process (Matiyash et al., 2024; 
Reznichenko, 2024; Kushniruk & Khorkin, 2025).

A distinctive feature of the use of interactive technolo-
gies in the training of future teachers is their focus on simu-
lating real-life professional situations. This enables students 
to put their accumulated theoretical knowledge into prac-
tice. As a result, cognitive and communicative processes that 
are rarely utilised in traditional teaching (critical thinking, 
intensive communication, decision-making under time 
pressure) are engaged more actively (Stoika,  2024). This 
advantage of interactive technologies can be harnessed to 
develop readiness for career guidance work. To achieve this 

goal, it is important to create an educational environment 
in which every learner has the opportunity to exchange 
ideas, defend their own position and take an active part in 
the educational process (Onishchenko et al., 2022). The use 
of interactive technologies is most effective when the edu-
cational process is organised on the basis of partnership be-
tween the teacher and the learner. In such an environment, 
the ability to communicate effectively in a professional 
context, organise career guidance activities and adapt to 
changing conditions in professional practice is developed.

With the aim of deepening understanding of the es-
sence of interactive learning, a comparative analysis was 
carried out of the positions of various scholars regarding 
the classification and purpose of interactive technologies. In 
particular, I. Truskavetska (2025) identified such interactive 
technologies as the project method, the case study method, 
panel discussions and situational modelling. O.  Gubar  et 
al.  (2023) proposed dividing interactive technologies into 
traditional and cutting-edge categories, which allows for 
the inclusion of both classic interactive methods (discus-
sion, business games, etc.) and modern digital tools (social 
media, chatbots, etc.). This position is complemented quite 
naturally by the arguments of S. Kushniruk & D. Khork-
in  (2025), who viewed interactive methods primarily as 
a means of developing communicative competence and 
highlighted interactive technologies such as debates, gami-
fication and chatbots. The comparative analysis carried out 
has shown that contemporary researchers are increasingly 
focusing on the integration of digital interactive tools into 
teacher training. This indicates a gradual expansion of the 
functional capabilities of interactive learning and its adap-
tation to the conditions of the digitalisation of education.

Thus, interactive technologies are multifunctional in 
nature and can be classified according to various criteria. 
In order to organise the wide range of interactive tools, they 
were classified according to their functional purpose (Ta-
ble 1), which made it possible to specify the pedagogical po-
tential of interactive technologies in the process of teacher 
training and to determine their impact on the development 
of specific components of career guidance competence. It 
should be emphasised that maximum effectiveness can be 
achieved through the integrated use of different groups of 
interactive technologies within a single educational com-
ponent. This ensures a combination of the cognitive, moti-
vational and practical aspects of professional training.

Functional purpose Interactive technologies Characteristics of impact

Developing analytical  
and critical thinking skills

Case study method, situational  
problem-solving tasks, brainstorming

Foster the development of the ability  
to analyse professional situations  

and make well-founded decisions.

Developing communication skills Discussions, debates, the PRESS method, 
Take a Position, round-table discussions

Promote the development of argumentation 
skills and the ability to engage  

in professional dialogue.

Simulating professional practice Business and role-playing games,  
situational modelling technology

Provide opportunities to recreate authentic 
professional practice.

Developing research skills Project-based learning,  
problem-based learning

Develop the ability to independently search 
for information and apply it in practice.

Table 1. Classification of interactive technologies by functional purpose
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At this stage of the research, it is important to clari-
fy the nature of career guidance competence. It is a mul-
ti-level personality trait that combines the readiness and 
ability to engage in professional activity on the basis of 
acquired knowledge, skills, abilities and professionally rel-
evant qualities. In this regard, the preparation of lecturers 
for career guidance activities emerges as a comprehensive 
system that involves addressing each level (component) 
of career guidance competence. In addition to deepen-
ing knowledge of the characteristics of students’ career 
self-determination, career guidance competence involves 
providing support, counselling and the effective organi-
sation of career guidance activities in various formats of 
pedagogical interaction.

The main components of career guidance competence 
have been identified (Fig. 1). They are all functionally in-
terdependent. The cognitive component encompasses a 
body of professional knowledge regarding the theoretical 
foundations of career guidance, contemporary concepts of 
career self-determination, patterns of career development, 
labour market trends, the characteristics of educational 
programmes and occupational requirements, as well as 
methods of career counselling, vocational assessment and 
the organisation of career guidance work with students 
(Boichuk et al., 2023; Joho et al., 2024; Rice & Hooley, 2024). 

teacher’s intrinsic readiness and interest in such activities 
(Fernandes et al., 2023; Bersan et al., 2024; David & Mo-
hebi,  2026). The operational-activity component forms 
the basis for the practical implementation of career guid-
ance tasks, drawing on established skills, amongst which 
communicative, organisational and diagnostic skills can 
be highlighted. This component encompasses communi-
cation skills (establishing constructive interaction, coun-
selling, conducting professional dialogue), organisational 
skills (planning and conducting career guidance activities, 
coordinating interaction with educational institutions, 
employers and other stakeholders), as well as diagnostic 
skills, which involve identifying students’ career interests, 
aptitudes, educational needs and level of readiness for ca-
reer choices, followed by the selection of appropriate forms 
of career guidance support (Boichuk et al., 2023; Gorni et 
al., 2024; Joho et al., 2024).

The modelling process has established that a HEI lec-
turer’s readiness for career guidance activities is shaped by 
the interaction of cognitive, motivational-value-based and 
operational-activity-based components. The interrelation-
ship between these components is evident in the fact that 
professional knowledge determines the content of practical 
activities, established values and motives stimulate their 
implementation, and practical experience deepens profes-
sional knowledge and fosters the development of reflection, 
ensuring the continuous improvement of career guidance 
competence (Boichuk et al.,  2023; Fernandes et al.,  2023; 
Joho et al., 2024). Based on the results of theoretical mod-
elling, it can be argued that interactive technologies have 
a profound impact on all components of career guidance 
competence. Involving teachers in the analysis of profes-
sional case studies, the simulation of career guidance sit-
uations, role-playing, group discussions, project-based 
activities, peer assessment and reflective discussion of 
learning outcomes contributes to the development of pro-
fessional thinking, the formation of skills for reasoned de-
cision-making in conditions of professional uncertainty, 
the improvement of communication skills, and the capaci-
ty for professional reflection and self-analysis of one’s own 
activities (Truskavetska, 2025; Kushniruk & Khorkin,2025; 
Rozdymaha & Golovchenko, 2025).

Particular attention was paid during the modelling 
process to defining the role of interactive technologies in 
the development of each component of a teacher’s career 
guidance competence. The case method and problem-based 
learning primarily contribute to the development of the 
cognitive component, as they ensure the acquisition of 

Functional purpose Interactive technologies Characteristics of impact
Increasing motivation  

and engagement
Gamification, training sessions,  

interactive exercises
Enhance learning engagement  

and increase motivation to learn.
Mastering information and 

communication technologies
Online platforms, interactive video lessons, 

multimedia tools, chatbots
Provide access to learning in a variety  

of formats and support distance interaction.

Source: compiled by the author based on research by V.  Spitsyn & I.  Kotyash  (2023), O.  Gubar  et al.  (2023), 
I. Truskavetska (2025)

Table 1. Continued

Figure 1. Structure of career guidance competence
Source: compiled by the author based on research by 
V. Boichuk et al. (2023), S. Fernandes et al. (2023), E. Gorni et 
al. (2024), C. Joho et al. (2024), S. Rice & T. Hooley (2024), 
O. Bersan et al. (2024), S. David & L. Mohebi (2026)

The cognitive 
component

Operational-activity-
based component

Motivational-values-
based component

The cognitive component provides the foundation for 
the informed and competent delivery of career guidance 
activities. The motivational and value-based component 
characterises the teacher’s positive attitude towards career 
guidance, an awareness of its social and professional sig-
nificance, a willingness to take responsibility for support-
ing students’ career self-determination, a commitment to 
continuous professional development, openness to ped-
agogical innovations, and a focus on student-centred in-
teraction. Accordingly, this component determines the 



70

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Pedagogy

knowledge regarding the principles of professional self-de-
termination, modern approaches to career counselling, the 
characteristics of the labour market, and algorithms for 
resolving career guidance situations. Analysing alternative 
courses of action, justifying decisions made and forecasting 
their possible consequences contribute to the development 
of analytical and critical thinking, as well as the ability to 
evaluate professional situations in a reasoned manner and 
make pedagogically sound decisions (Onishchenko  et 
al., 2022; Truskavetska, 2025).

Group discussions, training sessions and reflective 
exercises primarily influence the motivational and val-
ue-based component. They promote an awareness of the 
social significance of career guidance, the development of 
positive professional motivation, a responsible attitude to-
wards supporting learners’ professional self-determination, 
the development of a readiness for continuous profession-
al self-improvement, and the ability to carry out critical 
self-analysis of one’s own professional practice through 
the discussion of teaching experience, peer assessment and 

receiving constructive feedback (Fernandes  et al.,  2023; 
Kushniruk & Khorkin, 2025; Prykhodkina et al., 2025).

Role-play and business games, situational model-
ling and project-based activities ensure the development 
of the operational-activity component, as they enable the 
practising of communication skills during career guidance 
consultations, organisational skills relating to the planning 
and implementation of career guidance activities, as well as 
diagnostic skills associated with the analysis of career inter-
ests, educational needs and the level of readiness of learners 
for career choices. On this basis, the ability to communi-
cate professionally, make well-founded decisions quickly 
and respond flexibly to changing conditions of profession-
al interaction is developed (Bersan  et al.,  2024; Gorni  et 
al., 2024; Rozdymaha & Golovchenko, 2025). A synthesis 
of the results of theoretical modelling has made it possible 
to outline the structure of a teacher’s readiness for career 
guidance activities, identify the interrelationships between 
its components, and establish interactive technologies that 
ensure their targeted development (Table 2).

Table 2. Interactive technologies that can be used to develop various components of career guidance activities

Source: compiled by the author

Component of career 
guidance activities Functional purpose Interrelationships Interactive technologies

Cognitive
Developing a body of knowledge 
regarding the content, objectives 

and methods of career  
guidance activities

Forms the foundation for  
the development of the operational-activity 

component and influences  
the development of motivation.

Case study method, 
problem-based learning, 
analysis of pedagogical 

situations

Motivational-value-
based

Identifying career aspirations 
and fostering an interest  

in career guidance activities

Strengthens activity within the  
operational-activity component and interacts 

with the cognitive component through  
the cognitive appraisal of the significance  

of professional activity.

Discussions, training 
sessions, round-table 
discussions, debates

Operational-activity-
based

Skills and competences in career 
guidance work

Is grounded in the cognitive component 
and supported by the motivational-value 

component; it is closely associated  
with reflection on the outcomes 

of professional activity.

Business and role-playing 
games, project-based 

technologies, modelling  
of professional situations

The proposed model can be used in the professional 
training of prospective lecturers at HEIs when teaching 
subjects in the field of psychology and pedagogy, in par-
ticular the courses “Higher Education Pedagogy”, “Teach-
ing Methodology in Higher Education Institutions” and 
“Psychology of Professional Activity”, as well as when 
organising teaching placements, conducting training ses-
sions, seminars and workshops. Within the relevant educa-
tional components, the model can be implemented through 
the analysis of case studies from career guidance practice, 
the simulation of consultations with prospective students, 
role-play and business games, the development and pres-
entation of career guidance projects, the conduct of group 
discussions, and the analysis of professional situations. 
The model can be adapted to the conditions of distance 
and blended learning through the use of digital interactive 
platforms, video conferencing services, online discussions, 
virtual modelling of professional situations, collaborative 
project work, electronic portfolios and tools for prompt 

feedback. In this way, active interaction between partici-
pants in the educational process can be ensured, regardless 
of the learning format (Tkachuk et al., 2024; Molodovska et 
al., 2024; Pertseva et al., 2025).

The practical value of the model lies in its applicabil-
ity during the development of educational programmes, 
teaching and learning materials, and a system for assess-
ing the level of career guidance competence among fu-
ture teachers. Assessment can be carried out according to 
three interrelated criteria: cognitive (level of knowledge 
regarding the theoretical foundations of career guidance, 
career counselling and current labour market trends), mo-
tivational-value-based (level of professional motivation, 
awareness of the significance of career guidance activities, 
and readiness for professional self-development) and op-
erational-activity-based (the development of communica-
tive, organisational and diagnostic skills, the ability to plan, 
organise and implement career guidance activities, ana-
lyse the professional needs of learners and make informed  
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pedagogical decisions). The results of case studies, role-
plays, project work, professional portfolios, self-assess-
ment, expert evaluation and pedagogical observation of 
learners’ activities can be used as indicators of the devel-
opment of these criteria. Thus, specific interactive technol-
ogies have been identified that ensure the development of 
each component of career guidance activities. The present-
ed system for utilising interactive technologies reflects the 
integrity and dynamism of the process of developing career 
guidance competence.

DISCUSSION
The results obtained during the study allow to examine the 
issue of preparing HEI lecturers for career guidance activ-
ities through the prism of the use of interactive technolo-
gies. The research findings correlate to some extent with the 
work of other researchers, providing a basis for a broader 
academic discussion. At the same time, this study not only 
confirms the existing claims in the academic literature re-
garding the effectiveness of interactive learning, but also 
specifies the mechanisms through which it influences the 
development of career guidance competence among higher 
education lecturers. The findings indicate that interactive 
technologies should be regarded not as isolated methodo-
logical techniques, but as a systematic tool for professional 
training, capable of ensuring the integration of the cogni-
tive, motivational-value and operational-activity compo-
nents of a lecturer’s professional readiness.

In particular, C.  Joho  et al.  (2024) emphasised the 
multi-component structure of the competences realised in 
the process of career guidance, which corresponds to the 
cognitive, motivational-value-based and activity-based 
components identified in present research. The authors 
emphasise the importance of combining knowledge and 
skills. At the same time, this study devotes considerably less 
attention to the means of developing these components. In 
the present study, this issue was addressed in detail by iden-
tifying specific interactive technologies that facilitate the 
development of each component of career guidance com-
petence. Thus, the findings of this study complement the 
conclusions of the aforementioned researchers with a prac-
tice-oriented aspect, enabling the specification of methods 
for implementing the competence-based approach within 
the teacher training system.

In the context of the present study, the findings of 
C.  Xie  et al.  (2026) were of particular interest. Through 
bibliometric analysis, these researchers identified growing 
scholarly attention to career guidance in higher education 
and the increasing use of digital and visualisation tools 
within the educational process. This points to the potential 
for the effective application of interactive technologies and 
highlights their important role within the contemporary 
educational environment. It should be noted that the find-
ings of the present study extend these conclusions by not 
only confirming the growing prevalence of such technolo-
gies but also providing a systematic classification of inter-
active technologies according to their functional purpose 

within the professional preparation of lecturers. Further-
more, the results suggest a gradual shift in emphasis from 
the isolated use of individual digital tools towards the cre-
ation of an integrated interactive learning environment in 
which digital technologies are combined with traditional 
interactive teaching methods.

It can be argued that the data obtained during the study 
complement the findings of S. David & L. Mohebi (2026). 
These researchers concluded that career guidance has a 
significant impact on the career choices and professional 
development of students. At the same time, according to 
the researchers, preparing teachers for such activities takes 
on not only pedagogical but also social significance. One 
can generally agree with the thesis regarding the need for 
the targeted development of teachers’ readiness to perform 
career guidance functions, in particular through the use of 
interactive technologies. Within the framework of the pres-
ent research, this issue is further specified by identifying 
the relationships between interactive technologies and the 
development of professionally significant qualities of lec-
turers, including communicative competence, the capacity 
for professional reflection, and the ability to organise effec-
tive professional interaction with learners.

The views expressed by E. Gorni et al. (2024) regard-
ing the need to integrate career guidance components into 
university curricula are consistent with the ideas presented 
in this study. In particular, these researchers emphasised 
the importance of embedding career guidance elements 
within the educational process of HEIs in order to help 
learners better navigate their future professional pathways. 
The findings of the present study extend this proposition 
by demonstrating that the effectiveness of such integration 
depends to a considerable extent on the selection of appro-
priate interactive technologies and on lecturers’ readiness 
to use them effectively. For this reason, the career guidance 
component should be integrated not only into the content 
of individual academic disciplines but also into the broader 
system of teaching practice, training activities, and extra-
curricular educational work.

Of particular relevance to the subject under consider-
ation is the conclusion reached by T. Paska (2025) regard-
ing the need for a systematic and integrated approach to 
combining career guidance activities with the educational 
process, as well as its close links with employers and pro-
fessional communities. Such integration should be imple-
mented not only at the level of organising events, but also 
at the methodological level, ensuring the continuous im-
provement of the content and methods of teacher training. 
The experience of the Vasyl Stefanyk Precarpathian Nation-
al University, described in the study, deserves special atten-
tion, as it demonstrates the effectiveness of a comprehensive 
approach to career guidance work. The implementation of 
initiatives such as career guidance days, participation in 
nationwide projects and the organisation of specialised 
centres demonstrates the effectiveness of combining in-
formative and interactive forms of work. This confirms the 
findings that interactive technologies create conditions for 
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students to immerse themselves in a professional environ-
ment and contribute to the development of their career ori-
entations. The findings of the present study further refine 
these conclusions by placing the lecturer at the centre of 
career guidance activities. Whilst T.  Paska’s  (2025) work 
places the main emphasis on the organisational and insti-
tutional level of implementing innovative technologies, the 
present study highlights the importance of developing the 
teacher’s individual readiness for their purposeful applica-
tion. The present study also provides grounds for asserting 
that the effectiveness of career guidance activities is largely 
determined not only by the availability of modern techno-
logical resources, but also by the teacher’s ability to adapt 
interactive methods to specific educational situations and 
the professional needs of learners.

At the same time, the study’s findings correlate with 
the conclusions of V.  Boichuk  et al.  (2023), who empha-
sised the need for specialised training of teachers in career 
guidance within the postgraduate education system. In the 
context of this study, this issue is considered more broadly, 
as interactive technologies are viewed as a universal tool 
for the continuous professional development of lecturers, 
which can be utilised both during initial teacher training 
and in professional development programmes. This ap-
proach ensures that lecturers’ professional competences are 
constantly updated in line with changes in the modern ed-
ucational environment. To some extent, the study’s findings 
are also consistent with the conclusions of S. Fernandes et 
al. (2023), who demonstrated the positive impact of peda-
gogical training on the professional development of higher 
education lecturers. This confirms the value of using inter-
active technologies as a tool for professional self-develop-
ment and the refinement of lecturers’ pedagogical skills. 
In particular, interactive forms of teaching contribute to 
the development of the ability for professional reflection, 
self-assessment of performance, and the formation of inter-
personal interaction skills.

The findings of studies by V.  Matiyash  et al.  (2024), 
N.  Prykhodkina  et al.  (2025) and E.  Rozdymaha & 
D. Golovchenko (2025), who emphasised the importance 
of interactive technologies for the development of general 
cultural, academic and professional competences among 
future teachers. A comparison of these findings with the 
results of the present study suggests that interactive tech-
nologies possess universal pedagogical potential and can 
be effectively utilised in various areas of teacher training, 
including career guidance. Another important aspect of 
the current academic debate is the issue of the digitalisa-
tion of career guidance. In this context, the findings of the 
study by V.  Tkachuk  et al.  (2024), who examined social 
media as a tool for career guidance in higher education, 
are worthy of attention. This confirms the relevance of in-
tegrating digital interactive technologies into the system 
of lecturers’ professional training. At the same time, based 
on the findings, it can be concluded that the use of digi-
tal tools will be effective provided they are combined with 
traditional interactive teaching methods in a pedagogically 

sound manner. Thus, a comparison of the findings with the 
conclusions of other researchers demonstrates their com-
plementary nature. Interactive technologies are indeed a 
key factor in enhancing the effectiveness of career guidance 
activities; however, their effectiveness depends significantly 
on the level of the teacher’s preparedness to use these tools 
appropriately. The present study suggests that interactive 
technologies have considerable potential for developing 
lecturers’ professional readiness for career guidance activi-
ties; however, their effective application requires systematic 
methodological support, integration into educational pro-
grammes, and the creation of a holistic interactive educa-
tional environment within HEIs.

CONCLUSIONS
The findings of the study include a comparative analysis of 
scholarly approaches to defining the nature and classifica-
tion of interactive technologies, which made it possible to 
establish their multifunctional character and the diversity 
of their application within the educational process. On this 
basis, a classification of interactive technologies has been 
developed according to their functional purpose, which 
systematises them in accordance with the areas in which 
they influence the development of the professional qualities 
of future lecturers. The results obtained suggest that inter-
active technologies possess significant pedagogical poten-
tial in the context of the professional training of higher ed-
ucation lecturers, as they combine theoretical training with 
practice-oriented activities, stimulate cognitive processes 
and contribute to the development of professional reflec-
tion. It was also established that the greatest effectiveness 
in professional training was achieved through the compre-
hensive use of various interactive technologies, integrated 
into a coherent system of educational interaction.

The study clarified the nature of career guidance com-
petence among higher education lecturers and substantiat-
ed its structure, which encompasses cognitive, motivation-
al-value and operational-activity components. It has been 
demonstrated that readiness for career guidance activities 
is formed as a result of the interaction between these com-
ponents. The content of each structural component of ca-
reer guidance competence has been specified, and their 
functional interdependence has been identified. The cog-
nitive component ensures the development of a system of 
professional knowledge regarding the content, forms and 
methods of career guidance activities; the motivation-
al-value component determines the level of profession-
al orientation and readiness to carry out career guidance 
work; the operational-activity component encompasses 
the practical skills and abilities required to organise profes-
sional interaction, communication and pedagogical sup-
port for learners.

Based on theoretical modelling, the possibilities for 
developing a teacher’s readiness for career guidance activ-
ities using interactive technologies have been demonstrat-
ed. In doing so, the interrelationships between the struc-
tural components of career guidance competence and the  
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corresponding groups of interactive technologies have been 
identified. In particular, it has been established that the case 
study method, problem-based learning and the analysis of 
pedagogical situations facilitate the development of the 
cognitive component; discussions, training sessions, the 
“round table” method and debates – the motivational-val-
ue component; and business and role-playing games, pro-
ject-based technologies and the modelling of professional 
situations – the operational-activity component. Modelling 
has made it possible to justify the feasibility of systemati-
cally combining interactive technologies within the frame-
work of teacher training. Their use ensures the creation of 
an educational environment that is as close as possible to 
the real conditions of professional practice.

The study also expanded current understanding of the 
systematic application of interactive technologies in the 
preparation of future lecturers. The effectiveness of these 
technologies largely depends on the quality of methodo-
logical support within the educational process, the con-
sistency with which interactive methods are implement-
ed, and their alignment with the professional objectives 
of lecturer preparation. The practical significance of the  

findings lies in the possibility of applying the proposed 
system of interactive technologies in teaching psycho-
logical and pedagogical disciplines, organising teaching 
practice, conducting training sessions, and implementing 
professional development programmes for HEI lecturers. 
The study also substantiated the feasibility of adapting the 
proposed model to distance and blended learning envi-
ronments through the use of digital interactive tools, on-
line platforms, and virtual communication technologies. 
Future research should focus on developing criteria and 
indicators for assessing the level of readiness for career 
guidance activities, as well as further clarifying the role of 
digital interactive tools within this process.
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Інтерактивні технології як сучасні засоби підготовки викладача  
закладу вищої освіти до профорієнтаційної діяльності

Анотація. У статті розглядається проблема формування готовності майбутнього викладача закладу вищої освіти 
до здійснення профорієнтаційної діяльності в умовах сучасного освітнього середовища. Метою роботи було 
обґрунтування впливу інтерактивних технологій на розвиток готовності майбутнього викладача закладу вищої 
освіти до профорієнтаційної діяльності та визначення можливості їх застосування для цілеспрямованого 
формування відповідної компетенції. Дослідження виконано поетапно із застосуванням методів аналізу, синтезу, 
узагальнення, систематизації, порівняння, класифікації та теоретичного моделювання на засадах структурно-
функціонального підходу. Обґрунтовано доцільність використання інтерактивних технологій як засобу 
розвитку відповідної компетентності. У результаті аналізу наукових праць уточнено сутність інтерактивних 
технологій та впорядковано їх за функціональним призначенням. Виокремлено групи технологій, що сприяють 
розвитку аналітичного й критичного мислення, комунікативних умінь, дослідницьких компетентностей, 
професійного моделювання діяльності, мотивації та цифрової грамотності. На основі узагальнення наукових 
підходів запропоновано структуру профорієнтаційної компетентності закладів вищої освіти, що охоплює 
когнітивний, мотиваційно-ціннісний та операційно-діяльнісний компоненти. Здійснено теоретичне 
моделювання процесу підготовки майбутнього викладача до профорієнтаційної діяльності із застосуванням 
інтерактивних технологій. Визначено, що розвиток когнітивного компонента забезпечується через кейс-метод, 
проблемне навчання та аналіз педагогічних ситуацій; мотиваційно-ціннісного  – через дискусії, тренінги, 
метод «круглого столу» та дебати; операційно-діяльнісного – через ділові й рольові ігри, проєктні технології та 
моделювання професійних ситуацій. Узагальнено систему взаємозв’язків між компонентами профорієнтаційної 
компетентності та інтерактивними технологіями й представлено цілісну модель формування готовності 
викладача до профорієнтаційної діяльності. У результаті проведеного теоретичного дослідження уточнено 
зміст і структуру готовності майбутнього викладача закладу вищої освіти до профорієнтаційної діяльності

Ключові слова: інноваційна технологія; інтерактивні методи; профорієнтаційна компетентність; професійна 
підготовка; дискусія; кейс-метод; мозковий штурм
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Abstract. The development of students’ grammatical competence remains 
a key objective in teaching English as a foreign language, particularly in 
contexts where substantial structural differences emerge between Ukrainian 
and English. Effectively overcoming cross-linguistic interference requires the 
implementation of new cognitively-oriented methodological approaches. 
The purpose of this article was to investigate the pedagogical potential of 
translation exercises in raising metalinguistic awareness and developing the 
grammatical competence of future philologists. To achieve this objective, a 
quasi-experimental mixed-methods research design involving 24 (first- and 
second-year) students at Khmelnytskyi National University was employed, 
combining pre-test and post-test assessments with the analysis of reflective 
journals. The instructional framework integrated elements of contrastive 
analysis, collaborative translation, and back-translation within task-based 
pedagogy. The specific characteristics of typical grammatical transformations 
were analysed, focusing on voice shifts, word order transformations, nominal-
verbal restructuring, additions and omissions, and article-related structures. 
It was established that the systematic use of targeted translation tasks leads to 
a substantial improvement in learners’ linguistic accuracy, raising the average 
test score from 55% to 81%. It was proven that translation-based activities 
stimulate deep cognitive processing of material and activate the Noticing 
Hypothesis in second language acquisition. A four-stage pedagogical model 
for integrating translation exercises into practical grammar instruction was 
developed and theoretically justified. It was found that the proposed tasks 
effectively transform students’ intuitive inner translation into conscious 
analytical language awareness. The research results can be directly utilised by 
university lecturers and methodologists to modernise curricula for practical 
English grammar

Keywords: translation-based instruction; grammatical transformations; 
metalinguistic awareness; teaching methods; classroom research

INTRODUCTION
Developing grammatical competence remains a funda-
mental objective in foreign language teaching. While 
communicative approaches emphasise interaction and flu-
ency, learners often experience difficulties when dealing 
with complex grammatical structures in both spoken and  

written communication. These difficulties are particularly 
evident when students attempt to express ideas accurately 
in the target language. One of the main reasons for such 
challenges lies in structural differences between the learn-
ers’ first language and the target language. Ukrainian and 
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communicative competence. Y.  Ping  (2026) re-examined 
the pedagogical role of translation in contemporary foreign 
language education by reviewing its development from the 
grammar-translation tradition to modern communicative 
approaches. The study concluded that translation should 
be regarded as a pedagogical resource rather than an out-
dated method, as carefully designed translation activities 
contribute to grammatical accuracy, lexical development, 
intercultural competence, and conscious reflection on 
cross-linguistic similarities and differences. L.  Asqueri-
no Egoscozábal & J.L. Estrada Chichón (2023) conducted 
a systematic review of empirical studies on pedagogical 
translation published during the preceding five years. The 
review analysed research designs, educational contexts, 
translation tasks, and reported learning outcomes. The 
findings demonstrated that pedagogical translation con-
sistently enhanced vocabulary acquisition, grammatical 
competence, metalinguistic awareness, intercultural com-
petence, and mediation skills. The review also highlighted 
the need for more rigorous experimental research employ-
ing standardised assessment procedures. L.  Orland-Bar-
ak & C.  Fuchs  (2023) investigated the effects of transla-
tion-based writing tasks on noticing and metalinguistic 
awareness among Arabic-speaking pre-service teachers of 
Hebrew as a second language. The study examined how 
translation activities combined with guided reflection in-
fluenced learners’ awareness of linguistic structures during 
the writing process. The findings showed that translation 
facilitated deeper noticing of cross-linguistic differences, 
strengthened metalinguistic awareness, improved revision 
strategies, and enhanced the overall quality of second-lan-
guage writing. A. Belhadia (2024) examined practical ap-
proaches to integrating translation into English as a Foreign 
Language (EFL) instruction by synthesising contemporary 
theoretical and pedagogical evidence. The study proposed 
a framework for selecting and implementing translation 
tasks according to instructional objectives and learner pro-
ficiency. The findings suggested that translation activities 
were most effective when integrated with communicative 
language teaching, supporting the development of lexical, 
grammatical, pragmatic, and intercultural competence 
while encouraging conscious language awareness rather 
than mechanical language transfer.

Furthermore, empirical findings by X.  Huang  (2022) 
show that allowing learners to draw on their full linguis-
tic repertoire improves comprehension and facilitates lan-
guage acquisition. Within this paradigm, the traditional 
“monolingual principle” is increasingly questioned, and 
translation is reinterpreted not as interference but as a scaf-
folding mechanism supporting syntax acquisition. Recent 
empirical work by M. Bader et al.  (2026) further extends 
this perspective by shifting attention from translation as 
an individual written activity to a collaborative and so-
cially mediated process. Their study of young EFL learn-
ers found that translation tasks conducted in pairs or small 
groups generated rich metalinguistic talk, as learners ne-
gotiated grammatical and lexical choices and justified their  

English differ significantly in their grammatical systems, 
including word order, morphological structure, and the use 
of grammatical categories such as tense, aspect, and articles. 
As a result, learners frequently rely on direct transfer from 
their native language, which may lead to grammatical errors.

In this context, translation can serve as an effective 
pedagogical tool that enables learners to compare linguis-
tic systems and analyse structural differences between lan-
guages. Translation tasks require learners to consider not 
only lexical meaning but also grammatical relationships 
and syntactic patterns. Through this process, students 
become more aware of the grammatical transformations 
necessary to convey meaning accurately across languag-
es. Recent analyses of pedagogical and psycholinguistic 
research in EFL contexts reveal that translation remains 
a core research topic, particularly in relation to its role in 
developing learner proficiency, grammatical awareness, 
and analytical skills. Multiple studies further confirm a re-
newed scholarly interest in the use of translation in foreign 
language pedagogy. In particular, C. Rossi et al. (2021) ar-
gued that translation is currently being “rehabilitated” as a 
meaningful classroom practice within holistic and ecologi-
cal approaches to language learning.

From a historical perspective, the role of translation 
in foreign language education has undergone substantial 
reconsideration over the past decades. While traditional 
Grammar-Translation pedagogy relied heavily on transla-
tion as a central instructional technique, communicative 
approaches emerging in the late twentieth century large-
ly discouraged the use of learners’ first language (L1). A 
broader theoretical reconsideration of translation in for-
eign language pedagogy has also taken place over the last 
two decades. Once strongly associated with the Gram-
mar-Translation Method and therefore excluded from 
communicative language teaching, translation is now 
increasingly viewed as a legitimate pedagogical resource 
that supports language awareness, mediation, and multi-
lingual competence. This theoretical shift has also led to 
greater conceptual precision regarding the pedagogical 
functions of translation. This reconceptualisation positions 
translation as a means of fostering grammatical awareness, 
metalinguistic reflection, and communicative competence 
in EFL learners. This perspective is supported by N.  Si-
fakis (2023), who argues that mere exposure to English dis-
course is insufficient for developing deep language aware-
ness. Instead, learners must be guided toward conscious 
reflection through structured activities that foreground 
their experience as language users and decision-makers. 
S. Kordia (2020) examined the integration of English as a 
Lingua Franca (ELF) awareness into task-based language 
teaching. The study explored how communicative tasks 
exposing learners to diverse English varieties could foster 
language awareness, metalinguistic reflection, and intercul-
tural competence. The findings indicated that ELF-oriented 
tasks encouraged learners to critically evaluate language var-
iation, increased tolerance of linguistic diversity, and pro-
moted greater metalinguistic awareness while supporting  



77

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  12, No. 2

Zembytska & Goroshko

decisions to one another. This aligns with sociocognitive 
frameworks in which interaction helps learners externalise 
their reasoning and transform implicit knowledge into ex-
plicit linguistic competence.

Despite these advances, a significant research gap re-
mains in systematic studies focusing on Ukrainian EFL 
learners, particularly in relation to specific grammatical 
transformation exercises. Much of the existing literature 
is based on Spanish-English or Chinese-English language 
pairs, leaving the Slavic-English interface underexplored. 
This gap highlights the need for further research into how 
structured translation tasks can systematically highlight 
cross-linguistic differences and support targeted grammat-
ical development. The purpose of this article was to exam-
ine the pedagogical potential of translation activities for 
raising students’ awareness of grammatical transformations 
in the EFL classroom and to propose a model for integrat-
ing translation tasks into grammar instruction.

MATERIALS AND METHODS
The present study employed a quasi-experimental 
mixed-methods classroom-based research design aimed 
at investigating the effectiveness of translation-based in-
struction in raising students’ awareness of grammatical 
transformations in the EFL classroom. The empirical part 
of the study was conducted during the second semester of 
the 2025-2026 academic year at Khmelnytskyi National 
University. The participants included 11 first- and 13 sec-
ond-year undergraduate students, aged 18-20, enrolled in 
the educational programmes Secondary Education (Eng-
lish Language and Foreign Literature) and Philology (Ap-
plied Linguistics). All participants had previously com-
pleted foundational grammar courses and demonstrated 
an upper-intermediate (B2) level of English proficiency 
according to the Common European Framework of Ref-
erence for Languages (CEFR). The study was conducted 
in compliance with international ethical standards for re-
search involving human participants. Written informed 

consent was obtained from all students prior to the ex-
periment, ensuring voluntary participation, anonymi-
ty, data confidentiality, and the right to withdraw at any 
stage without pedagogical penalty, adhering to the Ethical 
guidelines for educational research (British Educational 
Research Association, 2024).

The intervention lasted six weeks and consisted of 
twelve 80-minute instructional sessions integrated into 
the regular EFL grammar course English Grammar for 
Communication. During this period, translation-based 
grammar activities were systematically incorporated into 
classroom instruction. To ensure methodological rigor, 
the study combined quantitative and qualitative data col-
lection procedures. The quantitative component involved a 
pre-test/post-test design. At the beginning of the study, stu-
dents completed a diagnostic grammar awareness test con-
sisting of 20 tasks designed to assess their ability to iden-
tify and perform grammatical transformations between 
English and Ukrainian. The test included sentence trans-
formation tasks, guided translation tasks, error correction 
exercises, and back-translation items. The assessed gram-
matical categories included: word order transformations; 
tense and aspect shifts; passive voice transformations; ar-
ticle use; nominalisation and verbalisation; additions and 
omissions. The grammatical transformation categories as-
sessed in this study draw on the classification proposed by 
I.V.  Korunets  (2003), who identifies transposition, gram-
matical replacement, addition, omission, and partitioning 
as the principal types of transformation occurring in Eng-
lish-Ukrainian translation. Typical addition-omission pairs 
used in the exercises included restoring obligatory English 
function words absent from Ukrainian syntax and omitting 
redundant elements when translating into the more synthet-
ic Ukrainian structure. The intervention was structurally or-
ganised. Prior to the performance evaluation, as illustrated 
below in Figure 1, the participants completed a sequential 
progression of pedagogically structured translation tasks 
designed to activate distinct levels of syntactic processing:

Figure 1. A sequence of translation tasks during the instructional phase
Source: developed by the authors

Following the intervention, students completed a 
parallel post-test comparable in structure, difficulty, and  

assessment criteria. The qualitative component included 
classroom observation, students’ reflective journals, and 
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As shown in Table 1, the average performance increased 
from 55% to 81%, which suggests that translation-based in-
struction contributed substantially to the development of 
grammatical competence. Particularly significant progress 
was observed in passive-active shifts (+28%) and article-re-
lated transformations (+26%), which traditionally present 
considerable difficulty for Ukrainian-speaking EFL learners 
due to structural differences between English and Ukrain-
ian. This difficulty is illustrated by sentence pairs such as 
“Did you see a motorcycle in his backyard? The motorcycle 
has been reported stolen”. Here, English obligatorily marks 
both the first, indefinite mention (“a motorcycle”) and the 
subsequent, definite reference (“the motorcycle”). In con-
trast, Ukrainian lacks a grammaticalised article system. It 
renders the first mention without any marker  – “Бачив 
мотоцикл у його дворі?” (Bachyv mototsykl u yoho 
dvori?; Did you see the motorcycle in his yard?) – and sig-
nals the subsequent definite reference using the contextu-
ally driven demonstrative pronoun “цей” (tsey; this): “Цей 
мотоцикл перебуває в розшуку як викрадений” (Tsei 
mototsykl perebuvaie v rozshuku yak vykradenyi; This mo-
torcycle has been reported stolen and is listed as stolen). A 
similar structural asymmetry occurs with the passive voice, 
particularly when dealing with stative forms that do cor-
respond between languages: “You were pretty involved in 
your book”, which required students to recognise that the 
English stative passive construction does not translate di-
rectly into Ukrainian, but is instead rendered through a re-
flexive perfective verb – “Ти неабияк захопився тією кни-
гою” (Ty neabiiak zakhopyvsia tiieiu knyhoiu). Rather than 
a literal passive calque, the Ukrainian sentence restructures 
the predicate entirely, shifting from a stative construction 
to an active, reflexive one.

The category of additions and omissions demonstrated 
a substantial increase of +27%. This category directly eval-
uated the students’ capacity to insert obligatory function 
words in English (such as auxiliary verbs, formal subjects 

“it”, “there”, etc.) and omit redundant structures influenced 
by Ukrainian synthetic syntax. The pre-test errors revealed 
a negative transfer between L1 and L2, whereas the post-
test results showed that translation exercises successfully 
trained students to manage asymmetric structures. This 
asymmetry is well illustrated by pairs such as “There was 
a notebook on the armchair” – “На кріслі лежав запис-
ник” (Na krisli lezhav zapysnyk), where the structural di-
vergence between the two languages becomes explicitly ap-
parent. In the English sentence, the existential construction 
requires the formal, non-referential subject “there” along-
side the past tense of the verb “to be”, creating an obliga-
tory analytical framework to introduce new information. 
Conversely, Ukrainian, being a highly synthetic language 
with flexible word order, functions without formal sub-
jects or empty fillers. Instead, it relies on inversion and the 
semantic introduction of a descriptive verb like “лежав” 
(lezhav) to naturalise the setting, shifting the actual sub-
ject to the end of the clause for rheme emphasis. The same 
structural principle can be observed in interrogative con-
structions. In the sentence pair “Aren’t there any guards to 
protect him?” – “Невже немає охоронців, які б його за-
хистили?” (Nevzhe nemaie okhorontsiv, yaki b yoho zakh-
ystyly?), English again requires the formal subject there, 
whereas Ukrainian expresses the same meaning without an 
equivalent grammatical element. 

A similarly notable improvement was recorded in word 
order transformations, where students’performance rose 
from 58% to 83% (improvement +25%). This increase may 
be explained by the fact that translation tasks encouraged 
learners to become more sensitive to the rigid syntactic 
patterns of English, especially the fixed Subject-Verb-Ob-
ject order, in contrast to the relatively flexible word order 
typical of Ukrainian. Through repeated comparison of 
source and target sentence structures, students appear to 
have developed a stronger awareness of how meaning and 
emphasis are shaped by syntactic positioning in English. 

Assessed skill Pre-test (%) Post-test (%) Improvement
Word order transformations 58 83 + 25

Passive-active shifts 54 81 +28
Tense and aspect transformations 61 84 +23

Article-related transformations 49 76 +26
Nominal-verbal restructuring 56 82 +25

Additions and omissions 52 79 +27
Average score 55 81 +25

Table 1. Students’ performance before and after the intervention

short semi-structured feedback questionnaires. These in-
struments were used to explore learners’ metalinguistic 
awareness, reasoning behind grammatical choices, and per-
ceived usefulness of translation tasks. The collected quan-
titative data were analysed through descriptive statistical 
comparison of mean scores and percentage gains, while 
qualitative responses were subjected to thematic analysis to 
identify recurring patterns in students’ reflections.

RESULTS
The empirical findings of the study indicate that the sys-
tematic use of translation-based activities had a positive 
effect on students’ grammatical awareness and accuracy 
in EFL grammar use. The comparison of pre-test and 
post-test results in Table  1 demonstrates a measurable 
improvement in learners’ ability to recognise and apply 
grammatical transformations.

Source: compiled by the authors
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This flexibility was demonstrated in class through parallel 
Ukrainian renderings of the same source sentence, “We 
are here today to...”, which can be naturally translated as 
“Ми сьогодні зібралися, щоб...” (My sohodni zibralysia, 
shchob...), “Сьогодні ми зібралися, щоб...” (Sohodni my 
zibralysia, shchob...), or “Ми зібралися сьогодні, щоб...” 
(My zibralysia sohodni, shchob...), depending on which 
element the speaker wishes to emphasise  – a freedom of 
positioning that English word order does not permit.

Substantial gains were also identified in tense and 
aspect transformations, which improved from 61% to 
84% (+23%). Although this category showed the small-
est numerical increase among the assessed skills, the re-
sults remain pedagogically significant. The relatively high 
pre-test score suggests that learners possessed some prior 
knowledge of English tense forms; however, the post-test 
results indicate that translation-based practice helped 
refine their understanding of more complex aspectual 
distinctions, such as the contrast between simple, con-
tinuous, and perfect forms. This is especially important 
for Ukrainian-speaking learners, whose native language 
expresses temporal relations differently and often lacks 
direct grammatical equivalents for certain English aspect 
forms, as in “I’ve been to Thailand three times now”, where 
the English Present Perfect’s experiential aspect has no 
formal Ukrainian counterpart and must instead be con-
veyed through a past-tense imperfective verb reinforced 
by lexical markers: “Я вже тричі бував у Таїланді” (Ya 
vzhe trychi buvav u Tailandi).

In addition, nominal-verbal restructuring demon-
strated a marked improvement from 56% to 82% (+25%). 
This finding suggests that students became more proficient 
in transforming noun-based constructions into verb-based 
ones, and vice versa, depending on the grammatical and sty-
listic requirements of the target language. Such restructur-
ing is essential in translation, as English often favors more 
nominalised and static sentence patterns, whereas Ukrain-
ian naturally leans toward verbal structures. The progress 
in this area indicates that learners were increasingly able 
to move beyond literal translation and make more natural, 
target-language-oriented grammatical choices. This was 
practiced through sentences involving nominalisation, 
such as “He’s a quick decision-maker”, which naturally 
becomes “Він швидко приймає рішення” (Vin shvydko 
pryimaie rishennia), replacing a nominal predicate with a 
verbal one. Or “It’s more of an environmental thing”, which 
permits two equally natural Ukrainian renderings  – a 
nominal one, “Це радше питання екології” (Tse radshe 
pytannia ekolohii) and a verbal one, “Це радше пов’язано 
з екологією” (Tse radshe poviazano z ekolohiieiu), requir-
ing students to weigh competing target-language options 
rather than apply a single mechanical rule.

To explore the qualitative aspects of students’ learning, 
their written responses and reflections in semi-structured 
questionnaires and reflective journals were analysed by 
identifying recurring themes. This analysis revealed three 
primary themes: cognitive noticing and mapping; error 

decoupling; collaborative validation. In relation to the 
semi-structured questionnaires, 87.5% of the participants 
(21 students) explicitly stated that the back-translation 
technique was the most effective instrument for revealing 
hidden grammar gaps. Students noted that translating from 
English to Ukrainian and then back to English forced them 
to objectively evaluate whether their grammar structures 
matched the exact target language criteria.

Classroom observation further revealed that stu-
dents gradually moved from literal translation strategies 
toward more conscious structural reformulation. An im-
portant finding concerned the development of metalin-
guistic awareness. Students’ reflective journals frequently 
included comments which were structurally categorised 
during thematic analysis: “Translation helped me under-
stand why English needs another structure, especially 
when dealing with words that don’t exist in Ukrainian, 
such as articles”, (Theme 1: Cognitive noticing) “I started 
noticing grammar patterns instead of translating word by 
word, and the back-translation exercises showed me ex-
actly where my structural choices failed”. (Theme 2: Error 
decoupling). “Working with my partner helped me notice 
grammatical differences that I had completely missed 
on my own. Explaining our choices made us think more 
carefully about which structure sounded more natural”. 
(Theme 3: Collaborative validation)

The thematic analysis confirmed that back-trans-
lation served as an error-correcting mirror, rendering 
abstract grammatical concepts tangible. Consequently, 
these findings indicated that translation tasks fostered 
not only mechanical accuracy but also deeper cognitive 
processing. The analysis conducted in this study demon-
strated that translation activities can contribute signifi-
cantly to developing learners’ awareness of grammatical 
transformations. To address this need, the proposed ped-
agogical model integrated structured translation exercis-
es with reflective linguistic analysis. Before exploring the 
discussion parameters, the final multi-stage framework 
developed from this intervention is illustrated below in 
Figure  2. The model was designed around four interre-
lated stages: contrastive analysis; collaborative translation 
tasks; transformational exercises; metalinguistic reflec-
tion. At the initial stage, students engaged in contrastive 
analysis by translating selected sentences and identifying 
syntactic, morphological, and semantic shifts. The col-
laborative translation phase encouraged peer interac-
tion, where learners negotiated the meaning, discussed 
alternative renderings, and justified grammatical choices. 
The third stage focused on transformational exercises, 
where learners applied specific grammatical transforma-
tions, such as active-passive shifts, direct-indirect speech 
changes, and nominal-verbal restructuring. Finally, the 
metalinguistic reflection prompted students to examine 
the grammar principles underlying these transforma-
tions. By combining practice, collaboration, and reflec-
tion, the suggested model promoted the internalisation of 
complex grammatical phenomena.
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DISCUSSION
The empirical findings obtained in this study indicate that 
integrating pedagogical translation into the communica-
tive EFL classroom yields a positive effect on structural 
accuracy and metalinguistic processing. In order to con-
textualise these findings within the global landscape of 
contemporary language pedagogy, it is necessary to con-
trast current results with recent empirical literature pub-
lished within the last five years. This comparison allowed 
to establish the validity of current methodological choice 
and identify the contributions of intervention targeting 
Ukrainian-speaking learners.

The overall gain in accuracy observed in this study 
(from 55% to 81%) is in line with the findings of H. Soleim-
ani & H.  Heidarikia  (2017). In their quasi-experimental 
study, an experimental group that used translation as a 
noticing strategy showed a statistically significant improve-
ment in handling complex grammatical structures, while 
a control group without this treatment did not improve to 
the same extent. Their design did not treat translation as 
the final goal, but as a way of exposing gaps in learners’ 
interlanguage. This aligns with Schmidt’s Noticing Hypoth-
esis (Leow, 2019), which this study also used to explain how 
translation helped students move from intuitive transfer to-
ward conscious grammatical choice.

Back-translation was students’ preferred diagnostic 
tool in this study: 87.5% of participants named it the most 
effective way to reveal hidden grammar gaps. This find-
ing parallels D.  Wang & D.  Wang  (2026) four-stage Chi-
nese-English translation task, where comparing one’s own 
output against a model translation proved decisive for re-
vision quality. Authors found that when learners “accept-
ed with a reason” the differences between their output and 
the model, their revisions improved much more often than 

when they simply noticed a difference without explaining 
it. This pattern is very close to the current thematic find-
ings. Students’ journal entries described back-translation 
as a way to understand why their structural choices failed, 
not just that they were wrong. This matches researchers’ 
“reasoned acceptance” pattern, which they identify as the 
stronger predictor of improvement.

This convergence points to a deeper explanation for 
why reasoning through a grammatical choice, rather than 
simply spotting it, drives learning. As O. Kapranov (2023) 
argues, metalinguistic awareness is a key cognitive resource 
in language learning: it allows learners to reflect on, ana-
lyse, and manipulate linguistic structures rather than pro-
cess language implicitly. Seen in this light, “reasoned ac-
ceptance” is not just a more effective revision strategy. It is a 
visible sign of metalinguistic awareness in action, as learn-
ers consciously articulate why one structure is preferable 
to another. Together, these findings suggest that the value 
of back-translation lies less in the act of comparison itself, 
and more in the explanatory reasoning it provokes. This is a 
useful detail to build into future versions of the pedagogical 
model proposed here. 

The gains in language awareness found in thematic 
analysis are further supported by E.T.  Murtisari  (2020) 
action research. In her study, translation was integrated 
into isolated grammar teaching for tertiary EFL learners 
working on the simple past-present perfect distinction. 
Author found that translation exercises helped students 
recognise L1-L2 differences, understand the semantic nu-
ances of specific grammatical forms, and see grammar as 
a tool for meaning-making rather than a set of mechanical 
rules. These outcomes closely echo current study’s partic-
ipants’ reflections on why English requires structures that 
Ukrainian does not encode, such as articles. These findings 

Figure 2. A pedagogical model for raising grammatical awareness through translation in the EFL classroom
Source: developed by the authors
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also align with earlier evidence from E. Çalış & K. Dikili-
taş (2012), who found that even elementary-level Turkish 
EFL learners rated translation-based grammar practice 
highly for helping them notice structural patterns and 
compare their first language with English. That translation 
supports grammatical noticing even for beginners, and 
not only for the B2-level learners studied here, suggests its 
pedagogical value may hold across a wide range of profi-
ciency levels, though the nature of what gets noticed like-
ly differs with learner sophistication. E.T.  Murtisari also 
found that translation exercises “allowed deeper learning” 
of specific grammatical items than presentation-and-prac-
tice instruction alone. This offers a plausible explanation 
for why participants showed particularly strong gains in 
article-related transformations and passive-active shifts. 
These are exactly the categories where surface-level rule 
instruction is not enough on its own, and where the com-
parative, meaning-focused nature of translation seems to 
add the most value.

Notably, these positive learner responses to trans-
lation-based grammar work are not limited to universi-
ty-level or Ukrainian-speaking learners. P. Scheffler (2013) 
found that Polish secondary school students rated a gram-
mar-translation task targeting tense and aspect contrasts as 
equally useful and engaging as a comparable communica-
tive consciousness-raising activity, with no statistically sig-
nificant difference between the two. Author’s participants 
described the exercise as helping them see “how English 
people think” – a formulation that closely resembles this 
study’s participants’ reflections on why English requires 
structures that Ukrainian does not encode. Taken togeth-
er with the present findings, this suggests that transla-
tion-based grammar tasks can be perceived as motivating 
and worthwhile across different educational levels and lan-
guage pairs, provided the L1-L2 contrasts they highlight 
are genuinely difficult for learners.

Positioned within this broader empirical picture, cur-
rent findings ultimately support a wider theoretical shift in 
how translation is understood in language pedagogy, led 
by G. Cook (2010) and L. Pintado Gutiérrez (2018). They 
argue that translation works as a structured instructional 
tool, not as a leftover practice from the grammar-transla-
tion method. Current findings support this view empirical-
ly for the still underexplored Ukrainian-English language 
pair, extending a body of evidence previously grounded 
mainly in Spanish-English, Chinese-English, and Pol-
ish-English contexts.

CONCLUSIONS
This study was designed to examine the pedagogical po-
tential of translation activities for raising grammatical 
awareness in the EFL classroom and to propose a model for 
integrating such activities into practical grammar instruc-
tion. Both aims were achieved. The six-week intervention 
produced a substantial increase in learners’ grammatical 
accuracy, from an average of 55% to 81%, with the larg-
est gains observed in passive-active shifts, additions and  

omissions, and article-related transformations, precise-
ly the categories where structural asymmetry between 
Ukrainian and English is greatest, and where surface-level 
rule instruction alone is least effective. Qualitative evidence 
from students’ reflective journals and questionnaires con-
verged with these quantitative results: back-translation, in 
particular, emerged as the technique students found most 
valuable for uncovering hidden gaps in their interlanguage, 
consistent with the broader pattern identified in compara-
ble studies that reasoned engagement with L1-L2 contrasts, 
rather than passive exposure, drives grammatical noticing 
and its uptake into revised production.

Building on these findings, the study makes two main 
contributions. First, it offers empirical evidence (still 
comparatively rare) that structured, task-based transla-
tion can measurably improve grammatical competence 
specifically within the underexplored Ukrainian-English 
language pair, extending a body of research previously 
concentrated on Spanish-English, Chinese-English, and 
Polish-English contexts. Second, it proposes and empir-
ically tests a four-stage pedagogical model  – contrastive 
analysis, collaborative translation, transformational exer-
cises, and metalinguistic reflection  – that turns the the-
oretical case for pedagogical translation into a concrete, 
replicable classroom sequence. The model may be inte-
grated into university-level EFL grammar courses, par-
ticularly in contexts where learners’ first language differs 
substantially from English in syntax and morphology, and 
it requires no specialised technology or resources beyond 
what is already available in a standard grammar course. 
Several limitations should nonetheless be acknowledged. 
The sample size (n = 24) was relatively small and drawn 
from a single institution, and the absence of a control 
group means the observed gains cannot be fully isolated 
from other factors, such as general course progression or 
increased exposure to English over the six-week period. 
The reliance on self-reported reflective data also means 
that students’ accounts of their own learning process, 
while valuable, cannot be independently verified. Fur-
thermore, findings on delayed noticing suggests, the post-
test was administered immediately after the intervention, 
so the durability of these gains beyond the six-week pe-
riod remains untested. Future research should employ 
larger randomised samples, delayed post-testing, and 
multi-institutional designs to validate the findings and 
examine the effectiveness of technology-assisted transla-
tion, including machine translation and back-translation, 
in grammar instruction.
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Розвиток граматичної усвідомленості засобами перекладу  
в навчанні англійської мови як іноземної

Анотація. Розвиток граматичної компетенції студентів залишається ключовим завданням у викладанні 
англійської як іноземної мови, особливо в умовах значних структурних розбіжностей між українською та 
англійською мовами. Ефективне подолання міжмовної інтерференції потребує впровадження нових когнітивно 
орієнтованих методичних підходів. Метою цієї статті було дослідження педагогічного потенціалу вправ на 
переклад у контексті підвищення рівня металінгвістичної обізнаності та розвитку граматичної компетенції 
майбутніх філологів. Для досягнення мети було застосовано квазіекспериментальний змішаний метод 
дослідження за участю 24 студентів (першого та другого курсів) Хмельницького національного університету, 
який поєднував до- та післяекспериментальне тестування з аналізом рефлексивних щоденників. Навчальна 
модель інтегрувала елементи контрастивного аналізу, колективного та зворотного перекладу в межах 
завданнєвої педагогіки. Проаналізовано особливості типових граматичних трансформацій на рівні зміни станів 
дієслова, порядку слів, номінально-дієслівної реструктуризації, додавання/опущення елементів та вживання 
артиклевих структур. Встановлено, що систематичне використання цільових перекладацьких завдань сприяє 
суттєвому покращенню показників точності мовлення студентів, підвищивши середній бал тестування з 55 % 
до 81 %. Доведено, що вправи на основі перекладу стимулюють глибоке когнітивне опрацювання матеріалу та 
активізують гіпотезу помічання в засвоєнні другої мови. Розроблено та теоретично обґрунтовано чотириетапну 
педагогічну модель інтеграції перекладацьких вправ у процес навчання практичної граматики. З’ясовано, що 
запропоновані завдання ефективно трансформують інтуїтивне внутрішнє перекладання студентів на свідому 
аналітичну мовну обізнаність. Результати дослідження можуть бути безпосередньо використані викладачами 
вищих навчальних закладів та методистами для модернізації навчальних програм з практичної граматики 
англійської мови

Ключові слова: педагогічний переклад; граматичні трансформації; металінгвістична свідомість; методика 
навчання; аудиторне дослідження
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Abstract. The article presents the results of an empirical study devoted to 
investigating the relationship between anxiety levels and susceptibility 
to emotional burnout among young adults aged 20-36. The aim of the 
research was to explore how anxiety is related to emotional burnout and 
its manifestations in young adults. The study involved 134 participants 
and was conducted online, which ensured coverage of various social and 
professional contexts and preserved the anonymity of respondents. Anxiety 
was assessed using the Spielberger Anxiety Scale, and emotional burnout 
was assessed using the Maslach Methodology, which includes components 
of emotional exhaustion, depersonalisation, and reduced personal 
accomplishment. The results showed that younger participants aged 20-24 
have higher levels of anxiety and more pronounced emotional exhaustion, 
while depersonalisation and reduced personal accomplishment are less 
intense. Correlation analysis confirmed a significant positive relationship 
between anxiety levels and manifestations of emotional exhaustion and 
depersonalisation, as well as a negative relationship with a sense of personal 
achievement, indicating the impact of anxiety on the psycho-emotional 
state and motivation of young adults. The data obtained emphasise the 
importance of developing preventive and psychological programmes aimed 
at developing adaptive stress regulation strategies, increasing emotional 
stability, and forming effective coping strategies in young people. The 
study provides a scientific basis for further research into the mechanisms 
of anxiety’s impact on emotional burnout, including age, gender, and 
sociocultural characteristics, as well as for evaluating the effectiveness of 
psychological interventions aimed at preventing and correcting burnout 
among young adults

Keywords:  psycho-emotional exhaustion; personal effectiveness; 
psychological resilience; stress factors; emotional regulation
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Complementary evidence is provided by H. Zhang et 
al.  (2020), who demonstrated that anxiety symptoms are 
significantly correlated with emotional exhaustion in pro-
fessional populations. Their study further emphasised the 
moderating role of social support, indicating that external 
psychological resources can buffer the negative impact of 
anxiety on burnout development. This highlights that while 
anxiety is a strong risk factor, its effects are not determin-
istic and may be influenced by protective environmental 
and interpersonal factors. From a cognitive perspective, 
P. Koutsimani et al.  (2022) examined the relationship be-
tween burnout and cognitive functioning, demonstrating 
that burnout is associated with impairments in executive 
control and cognitive flexibility. Importantly, their find-
ings suggest a bidirectional relationship between anxiety 
and burnout, where cognitive inefficiencies contribute to 
heightened anxiety, which further exacerbates burnout 
symptoms. This cognitive-emotional feedback loop pro-
vides a more complex understanding of how psychological 
strain is maintained over time.

Contemporary Ukrainian studies confirm the pres-
ence of a significant relationship between anxiety levels 
and manifestations of emotional burnout among young 
adults. In particular, higher levels of anxiety are associat-
ed with more pronounced emotional exhaustion, reduced 
stress resilience, and impaired emotional regulation. It is 
also noted that burnout syndrome is often intensified un-
der conditions of prolonged psycho-emotional load and 
insufficient adaptive coping strategies. In the study by 
O.I. Solonyna (2021), social anxiety in students and its re-
lationship with emotional burnout were investigated. The 
author emphasised that high levels of anxiety serve as a 
predictor of emotional exhaustion and reduced psycholog-
ical well-being. The research conducted by S.M. Buzhynska 
& A.O.  Boichenko  (2019) demonstrated that anxiety sig-
nificantly contributes to the development of burnout syn-
drome among pedagogical students, particularly through 
reduced emotional stability and difficulties in emotional 
self-regulation. Thus, an analysis of scientific sources in-
dicates that researchers pay considerable attention to the 
problem of anxiety and emotional burnout, but the ques-
tion of the psychological characteristics of their intercon-
nection among young adults requires further empirical 
study. The aim of the study was to identify the psychologi-
cal characteristics of the relationship between anxiety levels 
and manifestations of emotional burnout in young adults.

MATERIALS AND METHODS
An empirical study of the psychological characteristics of 
the relationship between anxiety and emotional burnout 
was conducted in 2025 in accordance with the general-
ly accepted principles of psychological research, includ-
ing objectivity, consistency, scientific validity, and ethical 
standards as outlined in the American Psychological Asso-
ciation (2017) ethical principles. All participants took part 
voluntarily, were informed about the purpose of the study, 

INTRODUCTION
Despite a significant number of scientific studies devoted 
to the problem of emotional burnout and anxiety, the is-
sue of their interconnection remains relevant and requires 
further in-depth study. Particular attention should be paid 
to studying the psychological characteristics of this rela-
tionship among young people who are in the stage of active 
personal and professional development. This age period 
is characterised by intense processes of personal identity 
formation, professional self-determination, and adapta-
tion to new social roles. The combination of educational, 
professional, and social activities is often accompanied by 
increased psycho-emotional stress, which can contribute 
to the development of anxiety and manifestations of emo-
tional exhaustion. In this regard, the study of psycholog-
ical factors that determine the development of emotional 
burnout is important for understanding the mechanisms of 
maintaining mental well-being.

In particular, R. Bianchi et al. (2021) provided an inte-
grative conceptualisation of emotional burnout as a multi-
dimensional syndrome that emerges as a result of prolonged 
exposure to occupational and psychosocial stressors. The 
authors emphasised that chronic stress exposure does not 
merely increase emotional exhaustion but progressively 
undermines emotional regulation systems, leading to a cu-
mulative depletion of psychological resources. This process 
is closely associated with heightened anxiety levels, which 
function both as a precursor and as a reinforcing factor of 
burnout development. Importantly, their findings indicate 
that burnout should be understood as a progressive process 
rather than a static condition, characterised by escalating 
emotional dysregulation, detachment, and reduced psy-
chological resilience over time.

Z.  Hao  et al.  (2021) provided evidence that anxiety 
plays a significant mediating role in the relationship be-
tween environmental stressors and burnout-related out-
comes. Their findings demonstrated that increased anxie-
ty levels are associated with higher emotional exhaustion 
and maladaptive behavioural patterns, including reduced 
self-regulation capacity. Importantly, the authors empha-
sised that anxiety not only intensifies perceived stress but 
also alters cognitive appraisal processes, thereby increas-
ing vulnerability to burnout development. This supports 
the conceptualisation of anxiety as a central psychological 
mechanism linking external stress exposure to internal 
emotional depletion. Further expanding this perspective, 
S.A. Sevinc et al. (2022) investigated anxiety and burnout 
among healthcare professionals operating under high-in-
tensity working conditions. Their results revealed a strong 
positive association between anxiety levels and all core di-
mensions of burnout, particularly emotional exhaustion. 
The study highlighted that chronic exposure to occupa-
tional stressors significantly amplifies anxiety responses, 
which in turn accelerates psychological fatigue and reduces 
adaptive functioning. These findings suggest a cyclical rela-
tionship in which anxiety and burnout mutually reinforce 
each other, especially in high-demand environments.
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and were assured of the confidentiality of the data obtained. 
The use of an online format for collecting information is 
justified by modern studies confirming its reliability and 
validity (Wright, 2006; Andrade, 2020). The methodolog-
ical basis of the study was formed by systemic, person-cen-
tred, and integrative approaches, which allowed to consider 
anxiety and emotional burnout as interrelated psychologi-
cal phenomena that are formed as a result of the interaction 
of individual psychological characteristics of a person and 
the influence of external stress factors. The systemic ap-
proach involves analysing psychological phenomena in the 
context of their interconnection and interdependence. The 
person-centred approach ensures that the individual psy-
chological characteristics of respondents are taken into ac-
count. The integrative approach allows for a comprehensive 
analysis of the phenomena under study. The study was car-
ried out in three stages: The theoretical stage involved ana-
lysing scientific literature to identify the main approaches 
to studying anxiety and emotional burnout, clarifying the 
conceptual and categorical apparatus, and justifying the 
choice of empirical methods (Maslach & Jackson,  1981; 
Spielberger, 2010; Skapinakis, 2014). Methods of analysis, 
synthesis, generalisation, systematisation, and comparison 
of scientific sources were used.

The empirical stage included the formation of a sam-
ple and the conduct of a psychodiagnostic study. The 
sample consisted of 134 participants aged 20 to 36, repre-
senting the stage of emerging and active adulthood, which 
corresponds to the period of early and middle adulthood 
in the psychosocial development framework proposed 
by Erikson (Erikson, 1950; McLeod, 2025). According to 
this theoretical approach, individuals in this age range are 
engaged in identity consolidation, professional establish-
ment, and the development of long-term interpersonal 
relationships. The sample was formed on a voluntary and 
accessible basis, and the study was conducted online. In-
clusion criteria: voluntary consent to participate, compli-
ance with the age range, and complete completion of psy-
chodiagnostic methods. The sample represents a group of 
young people with increased psycho-emotional stress and 
a potential tendency to develop emotional burnout (Salva-
gioni et al., 2017; Zhang et al., 2020).

Standardised psychodiagnostic instruments with high 
validity and reliability were used to assess anxiety levels and 
emotional burnout in the participants. The level of anxi-
ety was assessed using the Spielberger-Hanin State-Trait 
Anxiety Inventory (STAI), which allows for the evaluation 
of both situational (state) and dispositional (trait) anxiety. 
The use of this instrument is supported by extensive re-
search confirming its reliability and validity across different 
age and occupational groups (Julian, 2011). For the STAI, 
total scores range from 20 to 80 points. Scores of 20-39 are 
interpreted as low anxiety, 40-59 as moderate anxiety, and 
60-80 as high anxiety (Spielberger, 2010). This classification 
enabled a clear quantitative differentiation of anxiety levels 
within the sample. Emotional burnout was assessed using 
the Maslach Burnout Inventory (MBI), which includes 

three subscales: Emotional Exhaustion (EE), Depersonal-
isation (DP), and Personal Accomplishment (PA). Accord-
ing to normative guidelines, higher scores on EE and DP 
indicate higher levels of burnout, while lower scores on PA 
reflect reduced personal accomplishment. For EE, scores of 
0-16 are considered low, 17-26 moderate, and 27 or above 
high. For DP, 0-6 indicates low, 7-12 moderate, and 13 or 
above high burnout. For PA, 39 or above indicates high 
personal accomplishment, 32-38 moderate, and 0-31 low 
(Maslach & Jackson, 1981).

The use of these standardised thresholds ensured 
transparency in classification and increased the interpreta-
bility and comparability of the obtained results. Emotional 
burnout was assessed using the MBI methodology, which 
provides a comprehensive diagnosis of three interrelated 
components of this phenomenon. The first component, 
emotional exhaustion, is characterised by psycho-emo-
tional fatigue, decreased energy, and reduced ability to 
effectively perform professional and social duties. The 
second component, depersonalisation, manifests itself 
through alienation in interpersonal relationships, cyni-
cism, and emotional distancing, reflecting the psycholog-
ical defense of the individual against excessive emotional 
stress. The third component  – reduced personal accom-
plishment – includes a subjective feeling of reduced effec-
tiveness, motivation, and competence, which can negative-
ly affect an individual’s professional and social functioning 
(Koutsimani et al., 2022).

The integration of these components in the study al-
lowed emotional burnout to be considered as a multidi-
mensional phenomenon associated with individual psycho-
logical characteristics and anxiety levels. The combination 
of the STAI scale and the MBI methodology provided a 
comprehensive assessment of respondents’ psycho-emo-
tional state, capturing both stable personality-related ten-
dencies and current emotional experiences. This approach 
increased the reliability and validity of the obtained data. 
STAI includes statements that assess both situational and 
trait anxiety, such as “I feel calm”, “I feel nervous”, or “I am 
tense”, where respondents indicate the degree to which each 
statement reflects their current or general emotional state. 
The MBI includes items reflecting different dimensions of 
burnout: emotional exhaustion (e.g.,  “I feel emotionally 
drained from my work”), depersonalisation (e.g.,  “I feel 
I treat some people as if they were impersonal objects”), 
and personal accomplishment (e.g., “I feel I am positively 
influencing other people’s lives through my work”). These 
standardised items allow for a structured assessment of 
emotional exhaustion, interpersonal distancing, and per-
ceived professional effectiveness.

Together, these instruments enable the simultaneous 
assessment of anxiety as both a stable trait and a situational 
state, as well as the key components of emotional burnout, 
ensuring a more comprehensive and methodologically ro-
bust analysis of respondents’ psychological functioning. 
The procedure included providing respondents with clear 
instructions on how to complete electronic questionnaires 
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containing socio-demographic questions and psychodiag-
nostic methods. The average completion time was 20-25 
minutes, which minimised fatigue and ensured the relia-
bility of responses. The online format ensured standardisa-
tion of data collection conditions and made participation 
accessible to a wide range of respondents (Wright, 2006). 
The analytical stage involved quantitative processing of the 
results. Descriptive statistics (mean values, standard devia-
tions) and Pearson’s correlation analysis were used to assess 
the strength and direction of the relationship between anx-
iety and components of emotional burnout (Field, 2020). 
Statistical processing was performed using Jamovi and  

Microsoft Excel, which ensures the accuracy of calcula-
tions, reliability of results, and their reproducibility. The 
use of these methodological approaches, theoretical and 
empirical methods, as well as mathematical and statistical 
procedures, made it possible to obtain objective, valid, and 
reliable data on the psychological characteristics of the re-
lationship between anxiety and emotional burnout among 
young adults.

RESULTS AND DISCUSSION
The sample consisted of 134 participants aged 20 to 36. The 
distribution of the sample by age groups is shown in Table 1.

Table 1. Distribution of the sample by age

Table 2. Anxiety test (STAI) results among participants, n = 134

Table 3. Distribution of emotional burnout levels among participants (n = 134) by age group, %

Source: developed by the authors

Source: developed by the authors

Source: developed by the authors

Age group (years) Quantity Percentage
20-24 38 28.4
25-29 45 33.6
30-36 51 38
Total 134 100

An analysis of age groups shows that participants aged 
30-36 account for the largest share (38%). Younger re-
spondents (aged 20-24) showed a tendency toward higher 
average levels of anxiety and emotional burnout compared 
to older respondents, which is consistent with international 
studies indicating increased psycho-emotional sensitivity 
among young people in the early stages of professional and 
personal development (Salvagioni et al., 2017; Bianchi et 
al., 2021). The average anxiety level in the sample on the 
STAI scale was 42.7 points (SD = 10.8), which corresponds 
to a moderate level of anxiety. The distribution of anxiety 
by age group shows a decrease in the average level with age: 
younger participants (20-24 years) had an average score of 
45.2 points, while older participants (30-36 years) had an 
average score of 41.0 points (Table 2).High anxiety levels 
were observed in 29.1% of participants, moderate levels in 
47.8%, and low levels in 23.1%. The most vulnerable group 

was young adults aged 20-24, among whom 36.9% demon-
strated high anxiety levels. These findings are consistent 
with the data of H. Zhang et al. (2020) and R. Bianchi et 
al. (2021), who showed that the early stages of professional 
development are accompanied by increased psycho-emo-
tional sensitivity. Emotional burnout was assessed using 
the MBI methodology, which includes three components: 
EE refers to a state of psycho-emotional exhaustion, fa-
tigue, and reduced ability to perform professional duties 
effectively. DP is characterised by alienation in interper-
sonal relationships and emotional distancing (Koutsima-
ni et al., 2022). PA reflects an individual’s sense of profes-
sional competence, effectiveness, and achievement. Lower 
scores on this scale indicate reduced self-efficacy and per-
ceived professional competence (Bianchi et al., 2021). The 
distribution of emotional burnout levels by age group is 
shown in Table 3.

Age group (years) Mean STAI score (M) Standard deviation (SD) Low level (%) Moderate level (%) High level (%)
20-24 45.2 11.1 18.4 44.7 36.9
25-29 42.1 10.3 24.4 48.9 26.7
30-36 41.0 10.0 27.5 49.0 23.5
Total 42.7 10.8 23.1 47.8 29.1

Age group (years) EE: low EE: moderate EE: high DP: low DP: moderate DP: high PA: low PA: moderate PA: high
20-24 12.6 50.0 37.4 35.8 50.0 14.2 15.8 60.5 23.7
25-29 18.9 55.6 25.5 42.2 48.9 8.9 20.0 62.2 17.8
30-36 22.5 57.5 20.0 48.0 44.0 8.0 25.0 60.0 15.0
Total 17.7 54.5 27.8 42.7 47.7 9.6 20.9 61.2 17.9

A moderate level of EE is observed in most respond-
ents (54.5%), while high EE is characteristic of 27.8%, 

mainly among younger participants aged 20-24 (37.4%). A 
high level of DP is observed in 9.6% of the sample, while 
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low and moderate levels are observed in most respondents. 
PA is predominantly at a moderate level (61.2%), with a low 
level observed in 20.9% of participants, mainly younger  

ones. Pearson’s correlation analysis (r) was used to assess 
the relationship between anxiety levels and emotional 
burnout. The results are presented in Table 4.

Table 4. Correlation between anxiety levels (STAI) and components of emotional burnout (n = 134)

Note: **p < 0.01
Source: developed by the authors

Indicator EE (r) DP (r) PA (r)
STAI 0.58** 0.41** -0.36**

In the present study, the PA scale was interpreted as 
Personal Accomplishment, where higher scores indicate 
a stronger sense of professional competence and achieve-
ment, whereas lower scores reflect reduced personal ac-
complishment. Therefore, the negative correlation between 
anxiety and PA (r  =  -0.36, p  <  0.01) suggests that higher 
anxiety levels are associated with a lower sense of personal 
effectiveness and achievement. The results indicated that 
correlation analysis revealed a statistically significant posi-
tive relationship between anxiety and EE (r = 0.58, p < 0.01), 
indicating that higher levels of anxiety are associated with 
increased emotional exhaustion. A moderate positive cor-
relation was also found between anxiety and DP (r = 0.41, 
p  <  0.01), suggesting that elevated anxiety contributes to 
emotional distancing and negative attitudes toward others. 
At the same time, a statistically significant negative cor-
relation was identified between anxiety and PA (r = -0.36, 
p < 0.01), which demonstrates that higher anxiety levels are 
associated with a reduced sense of professional competence 
and personal accomplishment.

The correlation coefficients obtained indicate a positive 
significant relationship between anxiety and two compo-
nents of emotional burnout (EE and DP), suggesting that 
increased anxiety is associated with increased emotional 
exhaustion and alienation in interpersonal interactions. At 
the same time, the negative relationship between anxiety 
and PA indicates a decrease in self-efficacy and motivation 
in respondents with high levels of anxiety. These results are 
consistent with the findings of S.L.D. Restubog et al. (2020), 
who noted that anxiety is a predictor of reduced person-
al achievement and increased depersonalisation in young 
workers. Similar conclusions were obtained in a study by 
H. Zhang et al. (2020), which showed that anxiety correlates 
with EE in students and young professionals, as well as in the 
works of M.P. Leiter (2021), who emphasised that high lev-
els of anxiety are associated with the development of emo-
tional exhaustion in the early stages of professional activity.

The theoretical foundations of the relationship be-
tween anxiety and emotional burnout are based on the 
transactional model of stress proposed by S.  Folkman & 
J.T. Moskowitz (2004). Within this framework, stress is un-
derstood as a result of the interaction between the individ-
ual and the environment, while coping strategies serve as 
a key regulatory mechanism. The authors emphasised that 
coping effectiveness determines psychological well-being 
and the ability to withstand chronic stress, which is direct-
ly related to the risk of emotional burnout development.  

Contemporary research conceptualises anxiety as a cen-
tral individual psychological factor in the development 
and maintenance of emotional burnout. Unlike situation-
al stress responses, anxiety is increasingly understood as a 
relatively stable personality-related disposition that shapes 
the way individuals perceive, interpret, and respond to 
stressors in everyday life and professional contexts.

In particular, D.A.J.  Salvagioni  et al.  (2017) defined 
anxiety as a relatively stable psychological trait reflecting 
an individual’s tendency toward heightened tension, antic-
ipatory worry, and increased sensitivity to environmental 
stressors. This conceptualisation is important because it 
positions anxiety not merely as an emotional reaction to 
external events, but as a persistent vulnerability factor that 
influences long-term psychological functioning. Individu-
als with elevated anxiety levels are more likely to perceive 
neutral or ambiguous situations as threatening, which in-
creases their overall stress load and contributes to chronic 
psycho-emotional strain. Building on this, K.A. Knowles et 
al.  (2018) emphasised the cognitive-emotional mecha-
nisms underlying the anxiety-burnout relationship. The 
authors found that high levels of anxiety are associated 
with impairments in emotional regulation processes, in-
cluding reduced ability to reappraise negative experiences 
and decreased flexibility in coping responses. Additionally, 
anxious individuals demonstrate increased attentional bias 
toward negative stimuli and a tendency toward maladap-
tive cognitive appraisal of situations. These mechanisms 
collectively contribute to sustained emotional overload, 
which gradually exhausts psychological resources and in-
creases vulnerability to burnout symptoms.

Further empirical support is provided by J.  Zhou  et 
al.  (2016), who demonstrated that elevated anxiety is sig-
nificantly associated with higher levels of emotional ex-
haustion and reduced psychological resilience. Their find-
ings indicate that anxiety not only intensifies the emotional 
component of stress responses but also weakens adaptive 
capacity, thereby limiting an individual’s ability to recover 
from prolonged exposure to stressors. This combination of 
heightened emotional reactivity and diminished resilience 
creates a psychological profile that is particularly suscepti-
ble to the development of emotional burnout. Data inter-
pretation revealed several key trends. First, younger par-
ticipants (aged 20-24) showed the highest levels of anxiety 
and emotional exhaustion, especially EE and DP. This find-
ing indicates increased vulnerability among young people 
in the early stages of social and professional adaptation. 
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The results confirm the conclusions of D.A.J.  Salvagioni 
et al.  (2017) and R.  Bianchi  et al.  (2021) who noted that 
young adults are in a state of heightened psycho-emotional 
sensitivity and susceptibility to stress reactions due to in-
sufficiently developed self-regulation mechanisms. Second, 
older participants (aged 30-36) demonstrated lower levels 
of anxiety and emotional burnout, indicating a gradual 
accumulation of adaptive resources, experience in coping 
with stress, and the formation of effective strategies for 
regulating their psycho-emotional state. This conclusion is 
consistent with the work of P. Koutsimani et al. (2022), who 
emphasised that professional and life experience contrib-
utes to reducing vulnerability to burnout and improves the 
ability to regulate emotions.

A comparison with other studies indicates a cer-
tain universality of the observed patterns: R.  Bianchi  et 
al.  (2021) identified comparable age-related differences 
in anxiety and burnout levels and emphasised the impor-
tance of the early stages of professional adaptation in the 
development of emotional exhaustion and DP. In addition, 
S.L.D. Restubog et al. (2020) highlighted the negative im-
pact of anxiety on PA, which is also confirmed by the find-
ings of this study (r = -0.36). Thus, the results of the study 
demonstrate a stable and statistically significant relation-
ship between anxiety levels and manifestations of emotion-
al burnout, confirming the relevance of developing preven-
tive psychological support programmes. This is particularly 
important for young adults aged 20-24, who are character-
ised by increased psycho-emotional sensitivity and insuf-
ficiently developed adaptive resources. The obtained data 
substantiate the necessity of implementing preventive 
measures aimed at developing adaptive stress-regulation 
strategies, enhancing emotional stability, and supporting 
motivation as well as a sense of self-efficacy during profes-
sional and social development.

CONCLUSIONS
The study enabled a comprehensive assessment of the re-
lationship between anxiety levels and manifestations of 
emotional burnout among young adults aged 20-36. The 
average level of anxiety in the sample was moderate, but 
younger respondents aged 20-24 show significantly high-
er levels compared to older groups, indicating increased 
psycho-emotional vulnerability in the early stages of social 
and professional adaptation. Analysis of the components 
of emotional burnout showed that the most pronounced 
among the participants is emotional exhaustion, mainly at a 
moderate level, with higher rates among younger respond-
ents. Depersonalisation and reduced personal achieve-
ment are less pronounced, indicating the gradual forma-
tion of these aspects of burnout and their accumulation  

under conditions of prolonged psycho-emotional stress. 
Age analysis indicated a tendency toward a decrease in lev-
els of emotional exhaustion and depersonalisation in older 
participants, which may be associated with more developed 
adaptive resources and the ability to regulate stressful situa-
tions more effectively.

Correlation analysis confirmed the existence of a sig-
nificant relationship between anxiety levels and manifes-
tations of emotional burnout. It was found that increased 
anxiety was positively correlates with emotional exhaus-
tion and depersonalisation and negatively with a sense of 
personal achievement. This indicates that high levels of 
anxiety are associated with increase susceptibility to psy-
cho-emotional exhaustion, emotional distancing, and de-
creased motivation, self-esteem, and sense of effectiveness. 
Age analysis showed that the impact of anxiety on mani-
festations of burnout is more pronounced in younger re-
spondents, while older participants are characterised by a 
more stable psycho-emotional state and a preserved sense 
of personal achievement. The obtained results are of prac-
tical importance for psychologists, coaches, teachers, and 
organisational consultants. The results point to the need 
for the targeted development of adaptive stress regulation 
strategies, the formation of emotional stability, and effec-
tive self-regulation mechanisms among young people. This 
reduces the risk of emotional burnout in the early stages 
of professional and social development and emphasises the 
importance of specialised psychological support and pre-
vention programmes for psycho-emotional overload.

Prospects for further research lie in the study of the 
mechanisms of anxiety’s impact on burnout, taking into 
account age, sociocultural, and professional differences, 
as well as in researching the effectiveness of psychological 
interventions for preventing and reducing the manifesta-
tions of emotional burnout in young people. Further re-
search may focus on the identification and analysis of ef-
fective mechanisms for mitigating the impact of anxiety on 
emotional burnout, particularly through the development 
of emotional intelligence, the implementation of psycho-
logical support programmes, teaching self-regulation and 
stress-management techniques, and optimising profession-
al workloads and organisational working conditions.
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Психологічні особливості взаємозв’язку тривожності та емоційного вигорання

Анотація. У статті представлені результати емпіричного дослідження, присвяченого вивченню взаємозв’язку 
рівня тривожності та схильності до емоційного вигорання серед молодих дорослих віком 20-36 років. Метою 
дослідження було з’ясувати, як тривожність пов’язана з емоційним вигоранням та його проявами у молодих 
дорослих. У дослідженні взяли участь 134 особи, дослідження проводилося в онлайн-форматі, що забезпечило 
охоплення різних соціальних та професійних контекстів та збереження анонімності респондентів. Оцінка 
тривожності здійснювалася за допомогою Шкали тривожності Спілбергера, а рівня емоційного вигорання – за 
Методикою Маслач, що включає компоненти емоційного виснаження, деперсоналізації та зниження особистісних 
досягнень. Результати показали, що молодші учасники віком 20-24 роки мають підвищений рівень тривожності 
та більш виражене емоційне виснаження, тоді як деперсоналізація та зниження особистісних досягнень 
проявляються менш інтенсивно. Кореляційний аналіз підтвердив наявність значущого позитивного зв’язку 
між рівнем тривожності та проявами емоційного виснаження і деперсоналізації, а також негативного зв’язку з 
відчуттям особистісних досягнень, що свідчить про вплив тривожності на психоемоційний стан та мотивацію 
молодих дорослих. Отримані дані підкреслюють важливість розробки профілактичних та психологічних програм, 
спрямованих на розвиток адаптивних стратегій регуляції стресу, підвищення емоційної стійкості та формування 
ефективних копінг-стратегій у молоді. Дослідження створює наукову основу для подальшого вивчення механізмів 
впливу тривожності на емоційне вигорання, у тому числі з урахуванням вікових, гендерних та соціокультурних 
особливостей, а також для оцінки ефективності психологічних інтервенцій, спрямованих на профілактику та 
корекцію вигорання серед молодих дорослих

Ключові слова: психоемоційне виснаження; особистісна ефективність; психологічна стійкість; стресові чинники; 
емоційна регуляція
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Abstract. In the context of information overload in the digital society 
and deliberate manipulative influences, critical thinking has become a 
fundamental psychological competence, while the psychological resources 
underpinning it remain insufficiently explored. The aim of this study was 
to investigate the role of emotional regulatory resources as a psychological 
factor influencing critical thinking among individuals in early adulthood 
within the digital society. The study was conducted on a sample of young 
adults (N = 274; aged 20-36 years), active users of the digital environment 
residing in Ukraine. A comprehensive set of methods was employed, 
including the Critical Thinking Test, the Difficulties in Emotion Regulation 
Scale (DERS), and the Intolerance of Uncertainty Scale (IUS-12), all in their 
Ukrainian-language adaptations. Statistical analysis included the Kruskal-
Wallis test with pairwise comparisons, Spearman’s rank correlation analysis, 
and multiple regression analysis using the stepwise method. Comparative 
analysis across groups with different levels of critical thinking revealed 
statistically significant differences in four of the six DERS subscales. The 
most pronounced differences were observed in lack of emotional clarity and 
difficulties engaging in goal-directed behaviour. Among the components 
of intolerance of uncertainty, significant group differences were identified 
only for prospective anxiety. Correlation analysis confirmed a differentiated 
pattern of associations: lack of emotional clarity demonstrated the strongest 
negative association with critical thinking, followed by difficulties engaging 
in goal-directed behaviour and prospective anxiety. Reactive-impulsive 
components (non-acceptance of emotional responses, impulse control 
difficulties, and inhibitory anxiety) showed no significant associations with 
critical thinking. The regression model explained 59.8% of the variance in 
critical thinking. Independent predictors included emotional clarity, goal-
directed behaviour, absence of prospective anxiety, and emotional awareness. 
The findings indicate that only the cognitively oriented components 
of emotional regulatory resources possess predictive value for critical 
thinking, whereas reactive-impulsive components appear to be neutral. The 
practical significance of the findings lies in substantiating priority targets 
for psychological interventions aimed at fostering critical thinking among 
young adults. Developing emotional clarity and the ability to maintain 
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misinformation which become increasingly self-sustain-
ing over time, while the development of CT represents a 
strategic priority for societal resilience under conditions of 
hybrid aggression. L.V. Chernukha (2023) conceptualised 
CT as a means of overcoming information illiteracy within 
the wartime media environment, arguing that strategies for 
the critical evaluation of information constitute an essen-
tial component of psychological protection for all segments 
of the population, from ordinary citizens to professionals 
required to make decisions under conditions of informa-
tional uncertainty. In circumstances where information ag-
gression is not a temporary phenomenon but a permanent 
feature of the environment in which individuals function, 
CT ceases to be merely an academic skill and becomes a 
fundamental instrument of psychological self-protection 
and the preservation of individual cognitive sovereignty.

Susceptibility to misinformation is not evenly distrib-
uted across the population but is determined by identifia-
ble psychological factors. M. Sultan et al. (2024) found that 
young adults constitute a particularly vulnerable group 
with regard to online misinformation. This developmental 
period is characterised by high levels of digital engagement, 
intensive use of social media as the primary source of in-
formation, and epistemic self-regulatory mechanisms that 
are still developing. At the same time, the authors demon-
strated that individual psychological characteristics, in-
cluding analytical disposition, openness to experience, and 
reflective capacity, account for substantially more variance 
in susceptibility to manipulation than demographic vari-
ables. These findings indicate that protection against mis-
information is fundamentally a psychological rather than 
a technical challenge and therefore requires the deliberate 
development of appropriate personal resources.

Among the psychological resources that support the 
stability of CT, emotional regulatory resources are of par-
ticular theoretical relevance. M.  Li  et al.  (2022) demon-
strated empirically that emotion regulation and CT are 
closely related constructs, with the ability to regulate one’s 
affective states directly influencing the quality of analytical 
reasoning. S. Cheng (2022) confirmed this relationship in 
an independent sample, showing that emotion regulation 
is a significant predictor of performance on cognitive tasks 
requiring critical evaluation. Equally important is the con-
struct of intolerance of uncertainty. I. Sahib et al.  (2023), 
in a meta-analysis, found that intolerance of uncertainty 
and deficits in emotion regulation constitute closely re-
lated transdiagnostic mechanisms that jointly undermine 
individuals’ capacity for balanced epistemic behaviour. 

INTRODUCTION
The digitalisation of society has fundamentally transformed 
the conditions under which individuals process informa-
tion and make decisions. In the context of information 
overload, algorithmically amplified misinformation, and 
deliberate manipulative influences, critical thinking (CT) 
has become a fundamental psychological competence rath-
er than merely an educational construct. The ability to criti-
cally evaluate the credibility of information, identify logical 
fallacies, and resist cognitive biases has become an essential 
prerequisite for effective adaptation to the contemporary 
information environment. The development of CT is par-
ticularly important during periods of societal crisis, armed 
conflict, and the rapid expansion of digital technologies, 
when the quality of individual decision-making depends 
largely on the capacity for independent and well-reasoned 
analysis of information.

G. Pennycook & D.G. Rand (2021), in a comprehen-
sive review, concluded that the inability to distinguish true 
information from misinformation is primarily attributable 
to a lack of analytical thinking and excessive reliance on 
cognitive heuristics, thereby shifting the research focus 
from the social context to the individual’s internal psy-
chological resources. A.  Kwek  et al.  (2023), in a system-
atic review, further confirmed that disengagement from 
analytical thinking is a key psychological determinant of 
vulnerability to misinformation. They emphasised that 
protection against misinformation is provided not by an-
alytical thinking per se, but by analytical thinking specif-
ically directed towards evaluating the truthfulness of in-
formation. These findings indicate that effective resistance 
to information manipulation requires not only cognitive 
skills but also the psychological resources necessary to sus-
tain their effective application.

This issue becomes even more acute under conditions 
of war and deliberate information aggression. Contempo-
rary warfare is conducted not only on the battlefield but 
also within the media environment, where information 
operations are designed to create disorientation, foster 
polarisation, and undermine society’s capacity for critical 
evaluation of events. M. Markova et al. (2024) found that 
one of the principal objectives of information warfare is to 
reduce the population’s CT through targeted psychological 
operations that systematically impair individuals’ ability 
to evaluate information rationally and promote enduring 
patterns of uncritical information processing. A. Paziuk et 
al.  (2025), in their study of cognitive warfare in the con-
text of the Russian-Ukrainian conflict, demonstrated that 
manipulative narratives generate self-reinforcing cycles of 

cognitive goal orientation under conditions of distress may be incorporated 
into digital mental hygiene and media literacy programmes

Keywords: motional clarity; goal-directed behaviour under conditions of 
distress; tolerance of uncertainty; youth media literacy; digital environment; 
cognitive self-regulation; information manipulation



94

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  11, No. 4

Psychology

J.M.  Marcos-Vílchez  et al.  (2025), in a systematic review 
of the effectiveness of CT training programmes, concluded 
that psychological interventions targeting individuals’ in-
ternal resources are more effective in the long term than 
purely instructional approaches.

Despite the growing body of research, the component 
structure of the influence of emotional regulatory resourc-
es on CT remains insufficiently verified empirically. Spe-
cifically, it is unclear which components of these resources 
make an independent predictive contribution and wheth-
er different dimensions of intolerance of uncertainty are 
equally important for the level of CT among individuals 
in early adulthood within the digital society. Investigating 
these questions in a sample of young adults, who represent 
the most active users of the digital environment, consti-
tutes an important scientific task. The aim of the present 
study was to determine the role of emotional regulatory 
resources as a psychological factor in the development of 
CT among individuals in early adulthood within the digital 
society. To achieve this aim, the following objectives were 
established: (1) to determine the nature and strength of the 
relationships between components of emotion regulation, 
tolerance of uncertainty, and the level of CT in a sample of 
young adults; and (2) to identify the independent predictive 
contribution of each component of emotional regulatory 
resources to the variance in CT using regression analysis.

LITERATURE REVIEW
The methodological foundations of contemporary CT 
research were established in the seminal work of P.A. Fa- 
cione  (1990), who, in the Delphi Report, defined critical 
thinking as purposeful, self-regulatory judgement and iden-
tified six core cognitive skills underlying it: interpretation, 
analysis, evaluation, inference, explanation, and self-reg-
ulation. This model remains the principal framework for 
the operationalisation of CT in contemporary empirical 
research. However, while it describes the structure of CT, it 
does not explain which psychological resources support its 
stable implementation under conditions of affective pres-
sure and information overload. This issue has become par-
ticularly important within the context of the digital society. 
A central theoretical framework for understanding such re-
sources is the process model of emotion regulation proposed 
by J.J. Gross (2015). At the level of component analysis, it is 
important to emphasise that not all components of emotion 
regulation are equally associated with cognitive processes. 
Gross distinguishes between antecedent-focused strate-
gies (such as cognitive reappraisal and the identification of 
emotional states) and response-focused strategies (such as 
expressive suppression and impulsive reactions). For the ef-
fective implementation of CT, the former are of particular 
importance, among which the construct of emotional clari-
ty plays a pivotal role. Emotional clarity refers to the ability 
to identify and differentiate one’s own affective states. An 
unrecognised affective state does not disappear from the 
evaluative process; rather, it functions as an “invisible bias”, 
systematically distorting judgement (Aldao  et al.,  2010).  

This mechanism explains why, under conditions of algo-
rithmically amplified emotional content on digital plat-
forms, emotional clarity becomes not merely an adaptive 
resource but a fundamental prerequisite for the epistemi-
cally independent evaluation of information.

The second key component of emotional regulation is 
the ability to maintain goal-directed behaviour under con-
ditions of distress. A. Aldao et al.  (2010), in a meta-anal-
ysis of 114 studies, demonstrated that this subscale is the 
most sensitive indicator of impaired executive control, even 
more so than the overall measure of dysregulation. In a dig-
ital environment, where constant task-switching and infor-
mation overload are the norm, maintaining cognitive focus 
despite affective pressure becomes a critical mechanism for 
carrying out analytical tasks. At the same time, the reac-
tive-impulsive components of dysregulation (a tendency to 
judge one’s own emotional reactions and difficulties with 
impulse control) are, according to theoretical assumptions, 
less relevant to the quality of CT, as they do not directly in-
terfere with the process of information processing. A sim-
ilar distinction between cognitively oriented and reactive 
components is also evident in the structure of intolerance 
of uncertainty (IU). The two-factor model proposed by 
R.N. Carleton et al. (2007) raises an important question: are 
both dimensions of IU equally linked to CT. Theoretically, 
anticipatory anxiety is a chronic cognitive disposition that 
forms a persistent pattern of uncertainty avoidance and 
“premature judgement closure” – accepting the first plau-
sible answer to reduce epistemic discomfort rather than to 
arrive at the truth. In a digital environment, where algo-
rithmic systems offer “convenient” answers based on the 
user’s previous behaviour, high predictive anxiety can cre-
ate a synergistic risk: both the internal disposition and the 
external environment jointly push the individual towards 
uncritical confirmation of existing beliefs. Inhibitory anx-
iety, by contrast, is a situational affective-behavioural reac-
tion and is not necessarily linked to the quality of analytical 
judgement as such. This distinction, in the context of CT, 
has not yet been empirically verified.

In Ukrainian psychology and related disciplines, re-
search into CT is becoming particularly relevant in the 
context of full-scale war and escalating information threats. 
O.G.  Rybchuk  (2026) theoretically substantiates and em-
pirically verifies the psychological characteristics of CT 
development in operational-level officers, identifying toler-
ance for uncertainty and predictive ability as psychological 
characteristics of CT in conditions of information com-
plexity and time constraints, which conceptually supports 
the hypothesis that the relationship between IU and CT is 
dispositional rather than merely situational. In a broader 
social context, V.  Kurilo  et al.  (2023) argue that citizens’ 
cognitive skills constitute the primary defence against 
disinformation and cyber-manipulation, as information 
warfare is waged in parallel with conventional warfare. At 
a philosophical and practical level, S.V.  Kutsepаl  (2022) 
regards CT as a “metacognitive strategy of resistance” that 
ensures an individual’s intellectual autonomy in the face 
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of aggressive propaganda through the ability to identify 
manipulation and information sabotage. O.V. Zazymko & 
O. Shylovska  (2024) have shown that the capacity for re-
flective contemplation of one’s own experience acts as a 
metacognitive integrator, uniting the affective processing 
of situations with the making of informed decisions; that 
is, it fulfils a function structurally akin to emotional clarity 
within the framework of CT. This parallel is theoretically 
significant, as it suggests that emotional clarity and reflec-
tivity may be manifestations of a single metacognitive-af-
fective mechanism, the investigation of which requires sep-
arate empirical verification.

A synthesis of the available theoretical and empirical 
data reveals a significant gap in the scientific literature: 
despite the obvious theoretical link between the emotion-
al-regulatory resource and metacognition, the component 
structure of this link remains empirically unverified. In 
particular, it remains unclear which specific components 
of the emotional resource (cognitively oriented or reac-
tive-impulsive) act as independent predictors of the level of 
CT, and whether tolerance of uncertainty is equally signif-
icant across its various dimensions, or only in its anticipa-
tory, dispositional dimension. Accordingly, the aim of the 
present study was to provide a theoretical rationale for and 
empirically verify the role of emotional regulatory resourc-
es as psychological predictors of CT among individuals in 
early adulthood within the digital society.

MATERIALS AND METHODS
The study was conducted within the framework of the psy-
chological resource-based approach to the investigation 
of CT in the digital society. Within this framework, CT is 
conceptualised as an integrated psychological character-
istic whose effective functioning is supported by a system 
of interrelated personal resources. Emotional resources 
are regarded as an inhibitory construct within this sys-
tem, such that deficits in their adaptive functioning direct-
ly reduce an individual’s capacity for epistemically sound 
evaluation of information in the digital environment. The 
study was implemented in three stages: a preparatory stage 
(operationalisation of constructs, selection of research in-
struments, and pilot testing of the authors’ questionnaire), 
a main stage (data collection), and an analytical stage (sta-
tistical analysis and interpretation of the findings). Data 
were collected online using Google Forms during 2025-
2026. Participation was voluntary and anonymous, and all 
participants provided informed consent in accordance with 
the ethical principles for research involving human partici-
pants established by the World Medical Association (2013). 
A purposive sampling strategy was employed, targeting in-
dividuals in early adulthood who were active users of the 
digital environment. Inclusion criteria were: age between 
20 and 36 years, regular (daily) use of digital devices, and 
residence in Ukraine. The exclusion criterion was a self-re-
ported history of psychiatric diagnosis. The final sample 
comprised N = 274 participants (M = 27.1 years), includ-
ing 217 women (79.2%) and 57 men (20.8%). Educational  

attainment was distributed as follows: 24.8% had incom-
plete higher education, 31.8% held a bachelor’s degree, 
33.6% held a master’s degree, 8.8% possessed a doctoral 
or other academic degree, and 1.1% reported other educa-
tional qualifications. The sample size was considered sta-
tistically sufficient for multiple regression analysis and the 
detection of medium-sized effects (Field, 2018).

The level of CT was assessed using the Critical Thinking 
Test developed by L. Starke in the Ukrainian adaptation by 
E.L. Lutsenko (2014). Prior to categorising participants ac-
cording to their level of CT, the normality of score distribu-
tion was examined using the Shapiro-Wilk test. As the dis-
tribution significantly deviated from normality (W = 0.965, 
p < 0.001), CT levels were established using quartile-based 
norming within the study sample as local norms. This pro-
cedure ensured adequate differentiation of participants for 
subsequent comparative analyses and was consistent with 
the recommendations of the adaptation’s author regarding 
the development of local norms for specific social groups. 
Emotional resources were operationalised using two com-
plementary instruments that capture both intrapersonal 
and interpersonal dimensions of emotional function-
ing within the digital context: the Difficulties in Emotion 
Regulation Scale (DERS) (Gratz & Roemer, 2004), in the 
Ukrainian adaptation (Sak & Fedotova, 2023), and the In-
tolerance of Uncertainty Scale-12 (IUS-12), in the Ukraini-
an adaptation by H.M. Hromova (2021). 

The DERS assesses six components of difficulties in 
emotion regulation: non-acceptance of emotional respons-
es, difficulties engaging in goal-directed behaviour under 
conditions of distress, impulse control difficulties, lack of 
emotional awareness, limited access to emotion regulation 
strategies, and lack of emotional clarity, defined as the ina-
bility to identify and differentiate one’s own emotional states. 
Higher scores on each subscale indicate greater difficulties 
and, consequently, lower levels of emotional resources. The 
DERS was selected as the principal measure of emotional 
resources because it encompasses both procedural dimen-
sions of emotion regulation (access to regulation strategies 
and impulse control) and cognitive-metacognitive dimen-
sions (emotional awareness, emotional clarity, and goal-di-
rected behaviour), all of which are functionally related 
to the processes underlying CT. The IUS-12 assesses two 
relatively independent dimensions: prospective anxiety, re-
flecting the tendency to cognitively anticipate the negative 
consequences of uncertainty and a desire to control the fu-
ture, and inhibitory anxiety, representing an affective-be-
havioural response to present uncertainty that inhibits ac-
tion. The inclusion of the IUS-12 in the operationalisation 
of emotional resources was based on the premise that intol-
erance of uncertainty is an emotional-cognitive construct 
reflecting individuals’ affective responses to uncertain situ-
ations and directly influencing the quality of epistemic be-
haviour in digital environments, where informational un-
certainty is the norm rather than the exception. Individuals 
with higher levels of intolerance of uncertainty are more 
likely to engage in premature closure of judgement and to 
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accept the first plausible explanation uncritically, both of 
which constitute direct obstacles to the effective application 
of CT. The regression model presented in this article was 
derived from a broader investigation of the psychological 
resources underlying CT in early adulthood and comprises 
eight predictors drawn from three resource domains. The 
present article focuses specifically on the four predictors 
representing emotional regulatory resources, whose con-
tribution was analysed while controlling for the remaining 
variables in the model. Accordingly, detailed consideration 
is limited to predictors belonging to the emotional regu-
latory domain. The remaining variables were included in 
the regression model as control factors to ensure an accu-
rate estimation of the unique contribution of the emotional 
regulatory indicators; however, their substantive interpre-
tation falls beyond the scope of the present article and will 
be addressed in subsequent publications.

Statistical analyses were performed using IBM SPSS 
Statistics 23. The normality of distributions was assessed 
using the Shapiro-Wilk test. Comparative analyses between 
groups with different levels of CT were conducted using the 
Kruskal-Wallis test with post hoc pairwise comparisons. 
Spearman’s rank correlation analysis was employed to de-
termine the strength and direction of associations between 
variables. The predictive contribution of emotional re-
source indicators to the variance in CT was examined using 
stepwise multiple regression analysis. The assumptions of 

regression analysis were evaluated by examining the distri-
bution of standardised residuals and scatterplots. The level 
of statistical significance for all analyses was set at p ≤ 0.05.

RESULTS AND DISCUSSION
Descriptive statistics for the DERS indicated a moderate 
level of difficulties in emotion regulation. The greatest 
difficulties were observed for limited access to emotion 
regulation strategies and lack of emotional awareness, 
whereas lack of emotional clarity and difficulties engaging 
in goal-directed behaviour were comparatively less pro-
nounced. Based on quartile norming, the following CT cat-
egories were established: low (≤15 points; n = 103, 37.6%), 
moderate (16-18 points; n  =  119, 43.4%), and high (≥19 
points; n  =  52, 19.0%). The Kruskal-Wallis test revealed 
statistically significant differences between groups with 
different levels of CT for four of the six DERS subscales, 
as well as for the overall DERS score. In every statistically 
significant case, individuals with higher levels of CT ex-
hibited fewer difficulties in emotion regulation. The larg-
est differences were observed for lack of emotional clarity 
and difficulties engaging in goal-directed behaviour, with 
exceptionally large differences in mean ranks between the 
low- and high-CT groups (191.32 versus 46.41 and 173.17 
versus 40.93, respectively). By contrast, non-acceptance of 
emotional responses and impulse control difficulties did 
not differ significantly across CT groups (Table 1).

Subscale M SD H (KW) p

Rejection of emotional reactions 15.45 2.33 0.186 0.911
Difficulties with goal-directed behaviour 13.80 2.29 103.025 <0.001

Difficulties with impulse control 16.19 1.94 0.230 0.892
Lack of emotional awareness 18.35 2.74 19.921 <0.001

Limited access to coping strategies 22.24 2.61 6.669 0.036
Lack of emotional clarity 12.61 2.16 120.814 <0.001

Overall DERS score 98.65 7.50 91.678 <0.001

Table 2. IUS-12 scores: descriptive statistics and comparative analysis by levels of CT

Table 1. Descriptive statistics for the DERS subscales and the results  
of the comparative analysis by levels of critical thinking

Note: KW – Kruskal-Wallis test; significant results are presented in italics
Source: compiled by the authors

Note: KW – Kruskal-Wallis test; significant results are presented in italics
Source: compiled by the authors

According to the IUS-12 profile, the sample was 
characterised predominantly by a moderate level of in-
tolerance of uncertainty (83.9%), with prospective anx-
iety being more pronounced than inhibitory anxiety. 
Significant differences in IUS-12 scores were identified 
for prospective anxiety and the overall intolerance of 
uncertainty score. In both cases, individuals with higher  

levels of CT demonstrated lower rank scores (indicat-
ing lower intolerance of uncertainty and, consequently, 
greater tolerance of uncertainty). By contrast, no signif-
icant differences were found for inhibitory anxiety, sug-
gesting that it is specifically the anticipatory, cognitive 
dimension of intolerance of uncertainty that is associated 
with CT (Table 2).

Subscale M SD H (KW) p
Prospective anxiety 21.65 3.65 34.400 <0.001
Inhibitory anxiety 14.80 2.54 2.658 0.265

Total score 36.46 4.98 28.945 <0.001
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Spearman’s rank correlation analysis confirmed and 
quantitatively refined the observed associations, reveal-
ing a differentiated pattern of relationships. Among the 
DERS subscales, lack of emotional clarity demonstrated 
the strongest negative association with CT. This construct 
reflects an inability to identify and differentiate one’s own 
emotional states. The second strongest association was 
observed for the overall emotion dysregulation score, 
followed by difficulties engaging in goal-directed behav-
iour. A moderate negative association was found for lack 
of emotional awareness, while a weak negative association 

was observed for limited access to emotion regulation 
strategies. By contrast, non-acceptance of emotional re-
sponses and impulse control difficulties showed no sig-
nificant associations with CT. These findings indicate that 
cognitively oriented components of emotion regulation 
are significant correlates of CT, whereas reactive-impulsive 
components appear to be unrelated to it. For the IUS-12, 
significant negative associations with CT were identified 
for prospective anxiety and the total IUS-12 score. Inhib-
itory anxiety, however, showed no significant association 
with CT (Table 3).

Table 3. Spearman’s rank correlations between emotional resource indicators  
and individual critical thinking (rs, N = 274)

Note: DERS and IUS-12 scores reflect deficits in emotional resources; n.s. = statistically non-significant result
Source: developed by the authors

Indicator rs p
DERS (difficulties in emotion regulation scale)

Lack of emotional clarity −0.625 <0.001
Difficulties engaging in goal-directed behaviour −0.488 <0.001

Lack of emotional awareness −0.229 <0.001
Limited access to emotion regulation strategies −0.127 0.036

Non-acceptance of emotional responses −0.044 0.465 (n.s.)
Impulse control difficulties −0.021 0.728 (n.s.)

Overall indicator (integrative) −0.514 <0.001
IUS-12 (intolerance of uncertainty scale)

Prospective anxiety −0.365 <0.001
Inhibitory anxiety −0.096 0.111 (n.s.)
Overall IU index −0.336 <0.001

Particular attention should be paid to the pattern of 
associations between the subscales of the two instruments. 
The total IU score demonstrated moderate positive corre-
lations with prospective anxiety (rs = 0.846; p < 0.001) and 
inhibitory anxiety (rs = 0.682; p < 0.001), confirming that 
both belong to the same underlying construct. The correla-
tion between the prospective anxiety and inhibitory anxie-
ty subscales was moderate (rs = 0.237; p < 0.001), indicating 
their relative independence. Correlations among the DERS 
subscales varied in both direction and strength. The total 
DERS score showed strong positive correlations with dif-
ficulties engaging in goal-directed behaviour (rs  =  0.640; 
p < 0.001), limited access to emotion regulation strategies 
(rs = 0.589; p < 0.001), and non-acceptance of emotional re-
sponses (rs = 0.525; p < 0.001). Notably, lack of emotional 
clarity, which emerged as the strongest correlational pre-
dictor of CT, demonstrated a somewhat weaker correlation 
with the total DERS score (rs = 0.503; p < 0.001) and rela-
tively weak correlations with most of the remaining DERS 
subscales, suggesting its relative independence within the 
structure of emotion regulation.

The associations between the IUS-12 and DERS were 
generally of moderate magnitude. The total IU score (IUS-
12) was positively correlated with non-acceptance of emo-
tional responses (rs = 0.290; p < 0.001) and limited access 
to emotion regulation strategies (rs = 0.221; p < 0.001) as 
measured by the DERS. Inhibitory anxiety was positively 

associated with non-acceptance of emotional respons-
es (rs  =  0.395; p  <  0.001) and impulse control difficulties 
(rs = 0.249; p < 0.001), but negatively associated with lack 
of emotional awareness (rs  =  −0.264; p  <  0.001), suggest-
ing that individuals with lower emotional awareness par-
adoxically experienced lower levels of inhibitory anxiety. 
By contrast, prospective anxiety was virtually unrelated 
to most DERS subscales, with the exception of weak pos-
itive correlations with lack of emotional clarity (rs = 0.158; 
p = 0.009) and the total DERS score (rs = 0.188; p = 0.002), 
confirming the conceptual independence of the cognitive 
dimension of uncertainty-related anxiety from general 
difficulties in emotion regulation. Notably, lack of emo-
tional awareness was negatively associated with inhibitory 
anxiety (rs = −0.264; p < 0.001), impulse control difficulties 
(rs = −0.280; p < 0.001), and non-acceptance of emotional 
responses (rs  =  −0.274; p  <  0.001), which, in addition to 
the interpretation outlined above, may indicate that re-
duced emotional awareness serves a compensatory func-
tion with respect to the reactive components of emotion 
dysregulation. Multiple regression analysis (stepwise meth-
od, N  =  274) confirmed the statistical appropriateness of 
the procedure (normality of residuals: M ≈ 0; SD = 0.985; 
range = −3.70 to 3.01; homoscedasticity: satisfied). The fi-
nal model was statistically significant: F(8, 265) = 49.238; 
p < 0.001; R2 = 0.598; Adjusted R2 = 0.586. The model ex-
plained 59.8% of the variance in CT and refers to the  
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complete eight-factor model. Among the indicators of 
emotional regulatory resources, lack of emotional clarity 
made the largest standardised contribution (β  =  −0.387), 
followed by difficulties engaging in goal-directed behaviour 

(β = −0.305) and prospective anxiety (β = −0.255). Lack of 
emotional awareness retained an independent contribution 
after controlling for the remaining predictors (β = −0.084; 
p = 0.044) (Table 4). 

Predictor B β t p rs p (rs)
Lack of emotional clarity (DERS) −0.474 −0.387 −8.417 <0.001 −0.625 <0.001

Difficulties engaging in goal-directed behaviour (DERS) −0.353 −0.305 −6.922 <0.001 −0.488 <0.001
Lack of emotional awareness (DERS) −0.081 −0.084 −2.027 0.044 −0.229 <0.001

Prospective anxiety (IUS-12) −0.185 −0.255 −6.184 <0.001 −0.365 <0.001

Table 4. Regression model of predictors of critical thinking (stepwise method, N = 274)

Note: dependent variable: CT; R2 = 0.598; Adjusted R2 = 0.586; F(8,265) = 49.238; p < 0.001; rs − Spearman’s rank correlation 
coefficient, presented for comparison with the independent predictive contribution
Source: developed by the authors

The findings reveal the differentiated and hierarchi-
cally organised role of emotional regulatory resources as 
psychological predictors of CT in the digital society. The 
central conclusion of the study is that it is not emotion reg-
ulation, but rather its cognitively oriented components  − 
namely, the ability to identify and differentiate one’s own 
emotional states and to maintain goal-directed behaviour 
under conditions of distress − that constitute the principal 
correlates and independent predictors of CT. This conclu-
sion should be considered in relation to the existing liter-
ature and interpreted within the context of the distinctive 
characteristics of the digital environment. The strongest 
association observed across the entire dataset was for lack 
of emotional clarity: the higher the level of CT, the more 
accurately individuals identified and differentiated their 
own emotional states. This finding is consistent with the 
concept of emotional granularity, developed by L.F.  Bar-
rett  et al.  (2001), according to which the ability to make 
fine-grained distinctions between one’s affective states is 
a prerequisite for adaptive functioning in cognitively de-
manding situations. Within the digital environment, where 
emotional triggers  − including algorithmically curated 
content, misinformation, and emotionally provocative so-
cial media discourse − are pervasive and persistent, the in-
ability to distinguish “what I am feeling at this moment” 
directly undermines the capacity to evaluate information 
independently of its affective content. The strength of the 
observed association (rs = −0.625) deserves particular at-
tention, as correlations of this magnitude are uncommon 
in non-parametric psychological research and suggest that 
emotional clarity is not merely an accompanying factor but 
a component structurally linked to CT.

The second strongest predictor, difficulties engaging in 
goal-directed behaviour, retained an independent contri-
bution in the regression model even after controlling for 
lack of emotional clarity, indicating a distinct underlying 
mechanism. This finding is theoretically grounded in the 
concept of executive control, according to which maintain-
ing cognitive focus under conditions of emotional arousal 
is essential for the implementation of analytical processes. 
Findings reported by A. Aldao et al. (2010), based on large 
clinical and non-clinical samples, demonstrated that this 

DERS subscale is the most sensitive indicator of impair-
ments in cognitive functioning. Specifically, the inability to 
maintain organised, goal-directed behaviour under affec-
tive pressure represents a common feature of both clinical 
syndromes and subclinical cognitive deficits. Within the 
digital context, this mechanism becomes particularly im-
portant, as information overload and the constant switch-
ing between tasks characteristic of interactions with dig-
ital platforms place continuous demands on the ability to 
sustain goal-directed behaviour. Under such conditions, 
deficits in this resource become especially detrimental 
(Ophir et al., 2009).

By contrast, the reactive-impulsive components of 
emotion regulation (non-acceptance of emotional respons-
es and impulse control difficulties) showed no significant 
associations with CT. This null finding is both methodolog-
ically important and substantively informative. It indicates 
that emotional reactivity as a temperamental characteristic 
is essentially unrelated to epistemic competence. Individ-
uals may be emotionally reactive, inclined to judge their 
own emotional responses negatively, or prone to impulsive 
reactions while nevertheless retaining the capacity for crit-
ical analysis, provided that they are able to identify their 
emotional states and maintain cognitive focus.

The findings concerning intolerance of uncertainty, 
which serves a regulatory function for emotions in the dig-
ital environment, reveal a similar pattern of differentiation. 
Prospective anxiety (a cognitive orientation towards con-
trolling the future and avoiding uncertain situations) was 
significantly negatively associated with CT and retained an 
independent predictive contribution after controlling for 
the DERS indicators. By contrast, inhibitory anxiety, as a 
situational affective response to present uncertainty, was 
unrelated to CT. In their two-factor model of intolerance 
of uncertainty, R.N. Carleton et al. (2007) argued that pro-
spective anxiety is a more cognitively demanding construct 
associated with chronic epistemic dispositions, whereas 
inhibitory anxiety primarily reflects a situational, temper-
ament-based response. The present study provides the first 
empirical test of this distinction directly in the context of 
CT, demonstrating that it is not intolerance of uncertain-
ty in general that is relevant, but specifically its chronic,  
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cognitive, prospective component. This finding can be ex-
plained theoretically by the mechanism of premature clo-
sure of judgement: individuals with elevated prospective 
anxiety tend to accept the first plausible answer in order to 
reduce the discomfort associated with uncertainty, which 
is the direct antithesis of CT (Dugas  et al.,  2004; Stano-
vich, 2011). In the digital society, where recommendation 
algorithms provide “convenient” answers based on users’ 
previous behaviour, high prospective anxiety may create a 
synergistic risk whereby both internal dispositions and the 
external environment jointly encourage the uncritical con-
firmation of existing beliefs.

Comparison of the present findings with related research 
reveals both consistency and novelty. L. Kraft et al. (2023), 
in a longitudinal study, demonstrated that emotional clarity 
during adolescence and early adulthood predicts academic 
achievement, a construct that conceptually overlaps with 
CT. M.N. Turliuc & M.  Jitaru  (2019) similarly confirmed 
an association between overall emotion regulation and 
analytical thinking in a student sample. However, none 
of the available studies has conducted a component-level 
analysis of the DERS in relation to CT using a regression 
approach capable of determining the independent contri-
bution of each subscale while controlling for the others. 
This component-specific analysis therefore represents the 
principal scientific contribution of the present study. It 
demonstrates that emotional clarity and goal-directed be-
haviour are functionally distinct predictors of CT, rather 
than merely indicators of general emotional well-being.

In discussing these findings, attention should also be 
given to the contextual factor of the digital society as the 
environment in which CT is exercised. The findings of the 
present study consistently support this perspective. Among 
the sample of young adults, 37.6% of whom spent more 
than six hours online each day, it was the cognitively ori-
ented components of emotional regulatory resources, rath-
er than the duration of digital engagement, that emerged as 
the principal predictors of CT. This supports a qualitative 
rather than quantitative understanding of digital engage-
ment and reinforces the rationale for incorporating emo-
tional regulatory resources into models of digital literacy. 
Nevertheless, several limitations should be acknowledged, 
indicating directions for future research. The cross-sec-
tional design does not permit conclusions regarding the 
direction of causal relationships. It is possible that higher 
levels of CT facilitate the development of emotional clarity 
rather than vice versa, or that both constructs develop con-
currently under the influence of shared underlying factors. 
Longitudinal studies and experimental designs are there-
fore required to verify these causal relationships. 

CONCLUSIONS
The findings of the present study confirm that an indi-
vidual’s emotional resources constitute a significant psy-
chological predictor of CT in the digital society. However, 
the nature of this relationship is differentiated rather than 
homogeneous. The strongest predictive role is played by 

cognitively oriented components of emotional resources, 
particularly the individual’s ability to identify and differen-
tiate their own emotional states and to maintain goal-di-
rected behaviour under conditions of affective pressure. 
Analysis of the pattern of associations between indicators 
of emotion regulation and intolerance of uncertainty fur-
ther demonstrated the heterogeneous nature of emotional 
regulatory resources. Specifically, lack of emotional clari-
ty, which emerged as the strongest predictor of CT in the 
regression model, exhibited relative autonomy within the 
structure of emotion regulation, demonstrating weaker 
associations with most other DERS subscales than the re-
maining components. At the same time, prospective anxie-
ty proved to be conceptually distinct from general difficul-
ties in emotion regulation, as it was virtually unrelated to 
most DERS indicators.

These findings suggest that the key determinants of 
CT are not overall emotional well-being or the absence of 
negative emotional experiences, but rather specific cogni-
tive-regulatory mechanisms associated with understanding 
one’s own emotions, maintaining goal-directed behaviour, 
and patterns of cognitive responding to uncertainty. These 
characteristics constitute the psychological foundation that 
enables independent and unbiased evaluation of infor-
mation within the digital environment. By contrast, reac-
tive-impulsive components of emotional resources, such 
as the tendency to judge one’s own emotional responses 
negatively and impulse control difficulties, were unrelated 
to the level of CT. This indicates that emotional reactivity 
as a temperamental characteristic does not hinder CT, pro-
vided that cognitive-regulatory mechanisms remain intact. 
Among the components of tolerance of uncertainty, only 
prospective anxiety demonstrated predictive value for CT. 
This construct is conceptualised as a chronic cognitive ori-
entation towards avoiding uncertain situations that serves 
an emotion-regulatory function in the digital environment.

Inhibitory anxiety, despite its association with general 
anxiety, did not predict CT, highlighting the specific role of 
the anticipatory, dispositional dimension of intolerance of 
uncertainty as a component of emotional resources. At the 
same time, it should be noted that the explanatory power 
of the model (R2 = 0.598) reflects the contribution of the 
complete eight-predictor model, whereas the emotion reg-
ulation variables demonstrate their unique contribution to 
CT after controlling for the influence of the remaining re-
source-related factors. This finding highlights the multidi-
mensional nature of CT and the need for its further inves-
tigation within comprehensive resource-based models of 
personality. Future research should focus on verifying the 
causal nature of the identified relationships through longi-
tudinal and experimental designs, as well as examining the 
mediating role of emotional resources in the relationship 
between motivational characteristics of personality and CT, 
which requires dedicated mediation analysis.
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Емоційний ресурс як психологічний предиктор  
критичного мислення особистості в цифровому суспільстві

Анотація. В умовах інформаційного перенасичення цифрового суспільства та цілеспрямованих маніпулятивних 
впливів критичне мислення набуває значення базової психологічної компетентності особистості, психологічні 
ресурси якої залишаються недостатньо вивченими. Метою дослідження було вивчення ролі емоційно-регуляторного 
ресурсу як психологічного чинника критичного мислення особистості раннього дорослого віку в цифровому 
суспільстві. Дослідження виконано на вибірці молодих дорослих (N = 274; вік 20-36 років), активних користувачів 
цифрового середовища, які проживають в Україні. Застосовано комплекс методів: Тест критичного мислення, 
Шкала труднощів емоційної регуляції (DERS) та Шкала інтолерантності до невизначеності (IUS-12) в україномовних 
адаптаціях. Статистична обробка включала критерій Kruskal-Wallis з попарними порівняннями, кореляційний  
аналіз за Spearman та множинний регресійний аналіз методом покрокового включення. Порівняльний аналіз між 
групами з різним рівнем критичного мислення виявив статистично значущі відмінності за чотирма із шести субшкал 
DERS: найбільш вираженими є відмінності за відсутністю емоційної чіткості та труднощами із цілеспрямованою 
поведінкою. З-поміж компонентів інтолерантності до невизначеності значущі відмінності встановлено лише для 
прогностичної тривоги. Кореляційний аналіз підтвердив диференційовану структуру зв’язків: найсильніший 
зворотний зв’язок із критичним мисленням демонструє відсутність емоційної чіткості, далі  – труднощі із 
цілеспрямованою поведінкою та прогностична тривога. Реактивно-імпульсивні компоненти (неприйняття 
емоційних реакцій, труднощі з контролем імпульсів та гнітюча тривога) значущих зв’язків із критичним мисленням 
не виявили. Регресійна модель пояснює 59,8  % дисперсії критичного мислення; незалежними предикторами 
є емоційна чіткість, цілеспрямована поведінка, відсутність прогностичної тривоги та усвідомлення емоцій. 
Встановлено, що предикторною силою щодо критичного мислення наділені виключно когнітивно-орієнтовані 
компоненти емоційно-регуляторного ресурсу, тоді як реактивно-імпульсивні є нейтральними. Практична цінність 
результатів полягає в обґрунтуванні пріоритетних мішеней психологічного сприяння розвитку критичного 
мислення молодих дорослих: розвиток емоційної чіткості та здатності зберігати когнітивну спрямованість в  
умовах дистресу може бути включено до програм цифрової психогігієни та медіаграмотності

Ключові слова: емоційна чіткість; цілеспрямована поведінка в умовах дистресу; толерантність до невизначеності; 
медіаграмотність молоді; цифрове середовище; когнітивна саморегуляція; інформаційні маніпуляції
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