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◼ Abstract. The purpose of the study was to determine the impact of neuropedagogical technologies on the 
effectiveness of the training process of future education managers. The research methodology included the 
use of the Emotional Intelligence Scale to assess the level of students’ emotional intelligence before and after 
the introduction of neuropedagogical technologies, methods for assessing cognitive learning strategies, and 
a questionnaire for evaluating pedagogical effectiveness. The study involved 120 higher education students – 
future education managers and teachers. They were assessed on their ability to understand and manage their 
own emotions, as well as evaluated the impact of new pedagogical technologies on their learning process. The 
research focused on methods such as multimodal learning, action learning, emotional intelligence development, 
brainstorming with neuropedagogical techniques, as well as reflection and self-regulation techniques. The results of 
the study have shown that neuropedagogical technologies affect the cognitive development, emotional intelligence 
and motivation of students of vocational educational institutions. It was found that after their introduction into the 
educational process, there was a significant increase in the level of students’ emotional intelligence. Teachers who 
used modern neuropedagogical technologies created favourable conditions for learning, which led to increased 
motivation, better learning and increased cognitive activity of students. It was noted that methods of reflection and 
self-regulation significantly improved students’ ability to manage their own learning, reduced stress and increased 
their interest in learning. It has been found that teachers should use reflection, self-regulation and multimodal 
learning technologies to improve the learning process and manage students’ emotions. It is also important to take 
into account individual characteristics and develop social and communication skills through teamwork. These 
findings emphasised the importance of integrating neuropedagogical techniques into the vocational education 
system to improve the effectiveness of the learning process

◼ Keywords: professional training; vocational education; innovative technologies; emotional intelligence; 
cognitive activity; teaching strategies; educational practices
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different sensory channels are involved, helps students 
better understand complex topics and increases overall 
learning performance. Z. Wen et al. (2023) studied the 
practical application of brain knowledge in schools and 
universities. Their research shows that an approach 
based on understanding cognitive processes increases 
student engagement in the learning process. They also 
found that methods that support emotional interaction 
between teacher and student help reduce stress during 
learning and facilitate learning.

Researchers O. Sviertniev & Y. Shostak (2022) noted 
that the process of training education managers should 
be targeted at developing managers of a new genera-
tion who can think and act methodically, make appro-
priate management decisions in crisis situations, and 
use existing resources efficiently. A. Hernández Fernán-
dez  (2022) found that the use of neuroeducational 
approaches, such as alternating concentration and re-
laxation, can improve long-term memory and learning 
of complex concepts. This, in turn, helps students to 
reduce anxiety during learning and improve their aca-
demic performance. A. Alam & A. Mohanty (2024) have 
conducted research in the field of neuropedagogy and 
its impact on student motivation. Their work focused 
on how interactive technologies and methods of stimu-
lating cognitive activity can help students with different 
types of learning abilities. Despite significant achieve-
ments in the study of neuropedagogy, the issue of its 
impact in the context of vocational education has not 
been sufficiently considered. Most of the research is re-
lated to general education or higher education, but the 
specifics of vocational education remain insufficiently 
researched. The aim of the study was to investigate the 
impact of neuropedagogical technologies on the cogni-
tive development, emotional intelligence and motiva-
tion of vocational education students. 

◼ Materials and Methods
The study was conducted on the basis of a quantitative 
approach, which helped to assess the impact of modern 
pedagogical technologies and methods of neuropeda-
gogy on the learning process of students of vocational 
education institutions in Ukraine. The sample consisted 
of 120 participants, including 60 women and 60 men, 
aged 19 to 21 years. All participants were students of 
vocational educational institutions from different re-
gions of Ukraine and had previous experience with 
innovative pedagogical technologies. This sample en-
sured the representativeness of the study and made 
it possible to analyse the impact of neuropedagogical 
methods in different contexts and regions.

Three methods were used to collect data after the 
application of new neuropedagogical pedagogical tech-
nologies in the educational process among vocational 
education students: multimodal learning, action learn-
ing, development of emotional intelligence, application 

◼ Introduction
Vocational education is undergoing constant change 
due to the rapid development of technology, changing 
labour market needs and new approaches to learning. 
There is a need to update teaching methods in voca-
tional education to improve the quality of learning 
and adapt to the individual characteristics of students. 
Learning processes need to be more flexible and per-
sonalised. Neuropedagogy offers new approaches that 
promote the development of critical thinking, creativity 
and adaptability of students, which are important skills 
in professional life.

Teaching methods are based on outdated pedagog-
ical approaches and do not take into account the latest 
scientific discoveries in the field of neuroscience. This 
leads to the fact that learning can be less effective than 
it could be if the individual cognitive characteristics of 
students were considered. Despite the growing popu-
larity of neuropedagogy in the world, its implementa-
tion in the vocational education system remains insuf-
ficiently researched. Many teachers do not have a clear 
understanding of how to use neuroscientific data to 
improve teaching methods. Most vocational education 
institutions have not yet implemented the principles 
of neuropedagogy in practice, which reduces the effec-
tiveness of learning processes. There is a need to study 
how neuropedagogy technologies can be adapted to im-
prove teaching methods in vocational education. A sig-
nificant number of researchers have studied neuroped-
agogy, revealing unique aspects of how the application 
of knowledge about brain function, cognitive functions 
and emotional development can improve learning ex-
perience and performance, in particular, H. Kravchen-
ko et al. (2024) studied the relationship between neu-
ropedagogy and learning processes. They explored how 
knowledge about the brain can be applied in education-
al practice to improve student outcomes. N. Rombaoa 
Tanaka et al. (2020) found that learning through play, 
using active attention, and stimulating different cogni-
tive processes help students to better remember and 
absorb information. Their research highlighted how 
important it is to take into account the neuroplasticity 
of the brain in curricula. 

A. Petter et al. (2021) specialised in the emotional 
and social aspects of neuroeducation. They proved that 
learning is related not only to cognitive processes, but 
also to the emotional state of participants in the edu-
cational process. Their research has shown that emo-
tional stimuli play a key role in motivation and deep 
learning. The use of methods that promote the devel-
opment of emotional intelligence can improve aca-
demic performance and satisfaction with learning. The 
role of neuropedagogy was studied by M.  Fragkaki  et 
al.  (2022). This study was aimed at developing meth-
ods for teachers to help optimise the learning process, 
taking into account the cognitive characteristics of stu-
dents. They found that the use of active learning, where 
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of brainstorming technology using neuropedagogical 
techniques, technology of reflection and self-regula-
tion. The first methodology was the emotional intelli-
gence scale. This scale allowed to measure the level of 
students’ emotional intelligence, namely their ability to 
understand and manage their own emotions before and 
after using neuropedagogical pedagogical technologies. 
The next methodology was to assess cognitive learn-
ing strategies. This tool allowed to assess the level of 
cognitive activity of students, their ability to learn in-
dependently, as well as their use of various strategies 
in solving educational tasks. The questionnaire includ-
ed questions related to aspects such as organisation of 
learning activities, memorisation strategies, metacog-
nitive skills and self-regulation:

1. How often do you use plans or task lists to organ-
ise your learning process?

2. What memorisation strategies do you use when 
preparing for exams or learning new material?

3. Do you analyse your mistakes after completing 
learning tasks to improve your understanding of the 
material?

4. To what extent can you control your attention 
and focus on a task even in the presence of distractions?

The data obtained from this questionnaire made it 
possible to assess the extent to which students are ac-
tively involved in the learning process and the extent to 
which they are able to organise their own learning. The 
last method used was the questionnaire for assessing 
pedagogical effectiveness, which is aimed at assessing 
the effectiveness of teachers’ use of modern methods of 
neuropedagogy in their work and included the follow-
ing questions: Does the teacher use different teaching 
methods (visual, auditory, kinetic) to stimulate dif-
ferent types of cognitive activity? To what extent does 
the teacher adapt teaching methods to the individual 
characteristics of students? Does the teacher use meth-
ods that promote the development of critical thinking 
(discussions, case studies, problem-based learning)? 
Does the teacher provide constructive feedback during 
the learning process? How do you assess the teacher’s 
ability to maintain your attention and motivation during 
classes? Does the teacher use methods that take into ac-
count the principles of neuropedagogy (e.g., taking into 
account the peculiarities of brain functioning at different 
times of the day, working with students’ emotions, etc.)? 
How do you assess the overall effectiveness of the teach-
er in using modern neuropedagogy methods?

The students evaluated the teachers according to 
various criteria, including their ability to adapt teach-
ing materials to the needs of students, use of interac-
tive technologies, emotional support and stimulation of 
cognitive activity. The data on the following questions 
helped to determine which teaching methods are most 
effective within the neuropedagogical approach. The 
study was organised in such a way that all students 
filled out the questionnaires in an electronic format. 

This made it possible to attract participants from dif-
ferent regions of Ukraine, ensuring the geographical 
diversity of the sample. The participants were provid-
ed with an explanation of the purpose of the study, as 
well as guarantees of confidentiality and anonymity of 
their answers in accordance with the American Soci-
ological Association’s Code of Ethics (1997). The data 
collection procedure lasted about two weeks to ensure 
that all respondents had adequate time to participate. 
The data were analysed using statistical methods, in-
cluding descriptive statistics. The analysis focused on 
the relationship between cognitive activity, emotional 
intelligence, and the effectiveness of neuroeducational 
methods. This comprehensive approach to data collec-
tion and analysis helped to gain a broad understanding 
of how neuropedagogy affects teaching methods in vo-
cational education, as well as which aspects are most 
effective in improving the quality of learning.

◼ Results
Theoretical foundations of neuropedagogy  
and analysis of the main pedagogical technologies 
in this field that affect the educational process  
in vocational education
Neuroeducation combines knowledge of neuroscience, 
psychology, and pedagogy to improve educational pro-
cesses. This field helps to study how the brain works 
during learning, how cognitive processes occur, and 
how emotions affect the acquisition of new knowledge. 
By applying this scientific approach, educators can de-
velop learning strategies that meet the individual de-
velopmental characteristics of students.

One of the main aspects of neuropedagogy is un-
derstanding how the brain processes information. It 
has been found that different areas of the brain are ac-
tivated during different tasks, such as reading, solving 
maths problems or listening to music. Neuroeducation 
also takes into account the development of the brain at 
different stages of life. For example, younger learners 
have a different structure of cognitive processes than 
teenagers or adults, so teaching methods should be ap-
propriate to these age-specific characteristics. Another 
important aspect of neuropedagogy is the role of emo-
tions in the learning process. Scientific research shows 
that positive emotions can contribute to better learn-
ing, while stress or anxiety can block learning. It is im-
portant for teachers to create a positive emotional envi-
ronment in the classroom where students feel safe and 
supported. The use of neuropedagogy allows teachers 
to use a variety of approaches that promote active en-
gagement of students in the learning process. These can 
include methods that develop critical thinking, stimu-
late creativity, or improve memory. The use of multi-
media, interactive tasks or game-based learning can 
stimulate the brain and make learning more effective.

The above science helps teachers to better under-
stand how individual student characteristics affect 
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their learning. These may include differences in in-
formation processing speed, attention span, or learn-
ing style. Taking these factors into account, teachers 
can create differentiated tasks that meet the needs of 
each student. The main principles of neuropedagogy 
include active learning, individualisation, emotional 
engagement and metacognition. Taking into account 
different types of thinking, learning styles and learning 
rates allows to focus on each student individually. Use 
methods that stimulate cognitive activity, such as in-
teractive technologies, problem-solving and practical 
tasks. This promotes better memorisation and deeper 
understanding of the material.

There are several different neuropedagogical tech-
nologies that are important to introduce to vocational 
students and apply in the learning process. Multimod-
al learning involves using different sensory perception 
channels, such as sight, hearing, and touch, to absorb in-
formation. This means combining audio and video ma-
terials, interactive simulations, and practical exercises 
to stimulate different areas of the brain, contributing 
to a deeper understanding of professional knowledge. 
Action learning is based on physical activity during 
training, which stimulates various parts of the brain 
and enhances memory and concentration. This can 
include coordination exercises while solving practical 
problems. The development of emotional intelligence 
involves incorporating emotional components into the 
learning process to help students improve their ability 
to interact and collaborate. Students can model real-life 
situations of professional communication, requiring 
them to show empathy, regulate emotions, and make 
decisions under pressure. The application of brain-
storming technology with neuropedagogical techniques 
helps activate creative and analytical processes in the 
brain. This includes using interactive whiteboards or 
software to visualise thoughts and ideas during group 
discussions, stimulating both hemispheres of the brain 
and enhancing creativity. Reflection and self-regula-
tion technology teach students these skills to improve 
their cognitive and emotional performance. Students 
can keep learning diaries, where they analyse their suc-
cesses, challenges, and emotions during tasks and in-
dependently determine strategies for further learning.

Neuropedagogy emphasises the importance of 
emotions for learning, as positive emotions contribute 
to better memory and motivation. Creating a friendly 
and supportive environment helps students to engage 
more actively in the process. Developing self-reflection 
and self-regulation skills in learning allows students to 
better understand their own cognitive processes, which 
helps them to learn new knowledge more effectively. 
Applying the principles of neuropedagogy in educa-
tion allows teachers to better understand how students 
learn information and create teaching methods that 
contribute not only to academic success but also to the 
development of cognitive and emotional skills.

Analysis of the research results after getting  
acquainted with new pedagogical technologies  
of neuropedagogy in the educational process  
of vocational education students
During the academic semester, teachers used a number 
of neuropedagogical technologies in the learning pro-
cess. Students took part in classes that combined mul-
timodal approaches, active learning, brainstorming and 
reflective practices. Students were encouraged to work 
with different formats of information  – texts, audio 
and video materials, interactive presentations – which 
activated different sensory channels of information 
perception. This contributed to better knowledge ac-
quisition and the development of skills related to emo-
tional self-regulation, as students learned to manage 
their emotional state while processing large amounts 
of information. The curricula included many practical 
tasks that required students to actively participate, re-
act quickly and solve real professional situations. This 
allowed students to experience their own emotions in 
stressful situations and learn how to manage them ef-
fectively. Students were also offered a series of special 
exercises to develop emotional self-awareness, empa-
thy and emotional self-regulation. For example, exercis-
es to determine the emotional state of themselves and 
other people, as well as techniques to control emotional 
reactions during conflicts or learning challenges.

Brainstorming sessions using neuropedagogical 
techniques helped to engage students in active idea 
generation in teamwork. It helped to develop commu-
nication and empathy skills as students learnt to ex-
press their thoughts, listen to others and respond to the 
emotions of their partners. Future education managers 
also regularly performed reflection exercises, which 
allowed them to analyse their emotional states after 
completing challenging tasks. This practice contributed 
to the development of self-regulation and self-control 
skills, which are important elements of emotional intel-
ligence. At the initial stage of the study, students were 
tested using the Emotional Intelligence Scale, which 
allowed to assess their basic level of emotional compe-
tence. The average value of the level of emotional intel-
ligence for all students was 62.4 points out of a possi-
ble 100, which indicates an average level of students’ 
ability to manage emotions at the beginning of the ed-
ucational process. At the start of the study, vocational 
education students with a higher level of emotional 
intelligence showed higher motivation to learn and a 
better understanding of their emotions when perform-
ing complex tasks. Students with a lower level of emo-
tional intelligence more often had difficulty managing 
emotions during stressful situations and demonstrated 
lower performance.

After the introduction of pedagogical technologies 
during the academic semester, the Emotional Intelligence 
Scale was re-tested, which revealed significant chang-
es in students’ emotional competence. The majority  



The impact of neuropedagogical teaching technologies...

Professional Education: Methodology, Theory and Technologies, 2025, Vol. 11, No. 1

14

of students showed an increase in the level of emotion-
al self-awareness. Students noted that they had become 
better able to understand their emotional reactions in 
stressful situations, especially when performing practi-
cal tasks requiring quick decision-making. It turned out 
that 65% of respondents showed a significant improve-
ment in their emotional awareness, which is a key com-
ponent of emotional intelligence. This improvement was 
attributed to the effectiveness of reflection and self-reg-
ulation, which helped students analyse their emotions 
after completing difficult tasks. During practical classes, 
students were encouraged to take notes on their emo-
tional reactions and analyse their impact on the task. 
This allowed them to better control stress and maintain 
concentration during subsequent classes.

The ability to manage one’s emotions, especially 
in times of stress or conflict, is an important aspect of 
emotional intelligence. After using brainstorming and 
active learning techniques, 70% of students showed 
significant improvement in managing their emotions. 
They became better able to control their reactions to 
difficulties and failures, particularly when working 
in teams or completing complex tasks. Students who 
participated in brainstorming sessions learned how to 
interact with others, listen better and understand the 
emotions of their classmates. This helped them to de-
velop empathy and more successfully resolve conflicts 
that arose during teamwork.

55% of students said that after the introduction of 
neuropedagogical technologies, they became more sen-
sitive to the emotions of other people. This was espe-
cially noticeable among students who worked in groups 
while completing their learning tasks. Teachers used 
multimodal learning methods, where students had to 
interact with different types of information and look for 
common solutions, taking into account the emotional 
state of each team member. This result suggests that the 
use of neuropedagogy contributes to the development 
of empathy, which is an important aspect for successful 
learning and professional activity. Students with a high-
er level of empathy adapted better to different learning 
environments and were able to interact more effective-
ly with both teachers and classmates.

Improved emotional intelligence also had a positive 
impact on students’ academic achievements. 80% of re-
spondents reported that their motivation to learn had 
increased significantly after the introduction of neuro-
pedagogical technologies. They felt more satisfied with 
the learning process and began to learn the material 
better. Emotional support from teachers, which became 
possible due to the development of emotional compe-
tence, allowed students to feel more confident when 
completing tasks. This increased their academic pro-
ductivity and helped them to cope better with stress-
ful situations that could have previously had a negative 
impact on their performance. The data analysis also 
showed a certain difference in the impact of pedagog-

ical technologies on men and women. Women showed 
a greater tendency to develop empathy and emotional 
awareness, while men showed better results in man-
aging stress and emotions in stressful situations. This 
indicates that teachers should take into account gen-
der peculiarities when implementing neuropedagogy 
methods in order to develop students’ emotional intel-
ligence as effectively as possible.

The results of the study using the Emotional Intel-
ligence Scale methodology showed that the introduc-
tion of neuropedagogical technologies significantly 
improved the emotional and cognitive abilities of vo-
cational education students. An important conclusion 
was that technologies aimed at developing emotional 
self-awareness, emotion management and empathy 
have a great impact on student performance. In particu-
lar, after the introduction of such technologies as mul-
timodal learning, action learning, brainstorming using 
neuropedagogical techniques, and technologies for re-
flection and self-regulation, 80% of students showed 
an increase in motivation to learn, increased self-con-
fidence, and reduced stress during academic tasks. The 
greatest impact was observed in students with initially 
average and low levels of emotional intelligence. They 
showed significant improvements in such aspects as 
emotional self-regulation, the ability to reflect and in-
teract with other students during group tasks. This 
demonstrated the effectiveness of neuropedagogical 
pedagogical technologies in promoting the develop-
ment of emotional competence even in students who 
initially had a low level of emotional intelligence.

The second methodology was aimed at studying the 
level of students’ cognitive activity and their ability to 
learn independently using the methodology of assess-
ing cognitive learning strategies. The study involved 
120 students from different vocational education insti-
tutions, which allowed to collect a variety of data and 
draw objective conclusions about the use of cognitive 
strategies in learning. The level of cognitive activity of 
the respondents was assessed on a scale from low to 
high, which allowed to identify how effectively students 
use cognitive strategies to process information and as-
similate it. Three main levels of cognitive activity were 
identified: high, medium and low (Fig. 1).

Figure 1. Assessment of the level of cognitive activity 
of students after familiarisation with pedagogical 

technologies of neuropedagogy
Source: compiled by the authors
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Low level



Lyashchenko et al.

Professional Education: Methodology, Theory and Technologies, 2025, Vol. 11, No. 1

15

The high-level group of students demonstrated pos-
itive indicators of the use of cognitive strategies aimed 
at deep understanding of the educational material. They 
actively used such strategies as analysis, synthesis, crit-
ical thinking, and also have the ability to systematise 
information. They did not just memorise the material, 
but understood it on a deeper level, which allowed them 
to apply knowledge in new situations. Students in this 
group were more likely to use reflection when necessary 
and to reflect on the results of their learning activities.

The largest group of students showed an average 
level of cognitive activity. They used basic cognitive 
strategies, such as memorisation and superficial un-
derstanding of the material, which allowed them to 
cope with the tasks provided that the teacher explained 
them properly. However, their strategies tended to be 
less systematic and less effective for learning complex 
concepts or solving problems. This group often used 
simple methods of memorisation, but did not often 
engage in critical thinking. The smallest group demon-
strated a low level of cognitive activity. These students 
had difficulties in organising their learning and found it 
difficult to apply cognitive strategies for effective learn-
ing. They did not often use strategies such as analysis 
or critical thinking, and resorted to rote memorisation. 
This approach led to a superficial understanding of the 
material and limited opportunities for further use of 
knowledge in practical situations. The students’ abili-
ty to learn independently was also divided into three 
levels, which allowed to assess how well students can 
organise their learning activities, plan tasks and effec-
tively monitor their own progress (Fig. 2). 

The group of high-level students accounted for 
more than half of all those involved in the study, which 
was a positive indicator. These individuals are able to 
organise their learning independently. They plan time 
effectively, distribute tasks and are highly motivated 
to achieve their goals. These students used a variety of 
information sources and critically analysed the data. 
They can find solutions to problems independently. 
They have developed skills of self-organisation and 
self-control, which helps them to achieve significant ac-
ademic success without constant support from teach-
ers. A quarter of all participants have an average level 
of independent learning ability. They are able to com-
plete learning tasks with instructions or guidance from 
teachers. They need some support in the form of clear 
guidance on how to organise their studies. Their ability 
to plan and control their own activities is not yet suffi-
ciently developed, but they show potential for further 
development of these skills. The smallest group still has 
a low level of independent learning ability. These stu-
dents demonstrated difficulties in organising the learn-
ing process and need constant guidance and assistance 
from teachers. They are usually unable to plan their 
own learning tasks or analyse their progress, which 
often leads to delays in completing tasks and poor ac-
ademic performance.

The results of the analysis showed that there is a 
positive correlation between the level of cognitive ac-
tivity and the ability to learn independently. This in-
dicates that students with a higher level of cognitive 
activity also demonstrate a higher ability to learn inde-
pendently. Students who use complex cognitive strate-
gies, such as critical thinking, analysis and synthesis of 
information, are more likely to organise their learning 
effectively and achieve high results. At the same time, 
vocational students with low cognitive activity have sig-
nificant difficulties in independent learning, as they do 
not have sufficiently developed strategies for process-
ing information and planning their activities. They need 
additional support from teachers and clear instructions 
to complete tasks successfully. The survey participants 
assessed the effectiveness of teachers’ use of neuroped-
agogy technologies in the educational process. The re-
sults of the survey are presented in Table 1.

Table 1. Results of assessment by vocational education applicants of the effectiveness  
of teachers’ use of modern neuropedagogical technologies

Figure 2. Assessment of the ability of vocational 
education students to learn independently

Source: compiled by the authors
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20%
High level
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Question 
number

% of 
participants Results of the survey participants’ responses

1
90% It was noted that teachers actively use various forms of presenting material, stimulating different channels 

of perception (visual, auditory, kinetic).
10% It was believed that teachers mostly use one method without adapting it to different cognitive styles.

2
75% Teachers’ ability to change their teaching approach depending on the individual needs and level of training 

of students was positively assessed.
25% It was noted that adaptation of methods occurs infrequently, and the teachers’ approach is more standard.

3
85% Teachers noted the frequent use of critical thinking development methods, such as case analysis, discussions, 

and problem-based learning.
15% They pointed out the insufficient integration of such methods into the educational process.
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According to the above information, it was found 
that 55% of students rated the work of their teachers 
as very effective. These teachers actively use neuroped-
agogical approaches focused on stimulating students’ 
cognitive activity, developing critical thinking and in-
teractive teaching methods. Students noted that such 
teachers adapt teaching methods to meet individual 
student needs, apply multimodal approaches, and use 
various forms of feedback to enhance understanding of 
the material. At the same time, 35% of the survey par-
ticipants rated their teachers as moderately effective. 
They found that teachers use some neuropedagogical 
methods, but their implementation is not always con-
sistent or systematic. Students noted that these teach-
ers introduce new methods, but often return to tra-
ditional teaching methods, such as lectures and tests, 
without integrating modern cognitive approaches. 15% 
of students assessed the work of their teachers as inef-
fective in terms of the use of neuropedagogical technol-
ogies. Students in this group noted that teachers mostly 
rely on traditional teaching methods that do not take 
into account the peculiarities of students’ neurocog-
nitive processes. These teachers rarely used active or 
interactive teaching methods and almost never apply 
approaches that would improve students’ memory, at-
tention or cognitive activity.

Vocational education students were quite positive 
about teachers who demonstrated an understanding 
of neuropedagogical approaches and the ability to 
adapt their teaching methods depending on the type 
of material or the needs of the group. Such teachers 
provided a variety of options for presenting informa-
tion, using both visual and auditory teaching methods. 
However, 40% of respondents indicated that they did 
not always consider the individual cognitive charac-
teristics of students. Teachers who effectively used 
neuropedagogical methods contributed to the im-
provement of students’ academic results. Vocational 
students reported that such teachers helped them to 
better understand the material and stimulated the de-
velopment of cognitive skills such as critical thinking 

and problem-based learning. In groups with a low level  
of neuropedagogy, students often felt a decrease in 
motivation and interest in the subject. Active teachers, 
according to students, provided constructive feed-
back, which helped them to better understand their 
own mistakes and adjust their learning process. Stu-
dents noted that regular and well-structured feedback 
had a positive impact on their understanding of the 
course material. The study showed that the introduc-
tion of neuropedagogy into the educational process 
can significantly improve learning efficiency and stu-
dent motivation, but this requires providing teachers 
with the necessary knowledge and skills.

Neuropedagogy has a significant impact on teach-
ing in vocational education and learning outcomes, as 
it considers the peculiarities of brain functioning to op-
timise the learning process. Its principles have helped 
teachers to better understand how students perceive, 
process and learn information, which is important for 
training specialists in various fields. It turned out that 
using knowledge of brain functions, teachers can better 
adapt curricula to the needs of individual students, tak-
ing into account their cognitive characteristics and level 
of training. Teachers who have developed an emotional 
connection with students are able to increase motiva-
tion and create a favourable learning environment. By 
understanding how students absorb information, neu-
ropedagogy promotes interactive teaching methods 
that engage students in active learning through digital 
platforms, simulations, or game-based methods. 

Teachers should actively use reflection and self-reg-
ulation technologies so that students can be aware of 
their emotional reactions during the learning process. 
This will help them to better manage emotions in stress-
ful situations. It is also worth continuing to use various 
forms of multimodal learning, as it allows for the use of 
different sensory channels and promotes better absorp-
tion of information. Teamwork, which stimulates the de-
velopment of empathy and communication skills, should 
be actively implemented, as it contributes to the devel-
opment of students’ social and emotional competences.  

Table 1. Continued
Question 
number

% of 
participants Results of the survey participants’ responses

4
80% Teachers were believed to provide constructive feedback that helps to understand mistakes and improve 

subsequent results.
20% Feedback was felt to be insufficiently specific or infrequent.

5
70% Teachers’ ability to maintain attention and motivation was rated as high, noting the interesting nature of the 

material and interactive approaches.

30% It was pointed out that teachers do not always use motivational tools, and students’ attention during classes 
decreases.

6
65% Confirmed that teachers use methods that take into account the peculiarities of brain function, such as 

planning classes taking into account daily rhythms and working with the emotional state of students.
35% Teachers did not notice the active use of such approaches in the educational process.

7
90% Teachers’ effectiveness in applying modern neuropedagogical methods was highly appreciated.
10% It was noted that teachers could integrate more innovative approaches to improve the quality of teaching.

Source: compiled by the authors based on their own research
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At the same time, it is important for teachers to take 
into account the individual characteristics of students, 
including gender differences in the development of 
emotional intelligence, to ensure the most effective 
learning for all groups of students. Since professional 
education is often associated with high levels of stress 
(especially in medical or technical specialities), neuro-
education helps to develop methods to improve stress 
management, which contributes to a more effective 
learning process. Neuropedagogy provides scientifi-
cally based approaches to the development of teaching 
methods, which increases the effectiveness of learning 
in vocational education, making it more adapted to the 
needs of modern students.

◼ Discussion
The results of the study showed that neuropedagogy is 
gaining widespread use in vocational education every 
year due to its ability to ensure more effective learning 
and development of students’ cognitive abilities. The 
study of the brain and neuroscience allows teachers 
to better understand how learning affects neural pro-
cesses and adapt teaching methods to improve learn-
ing outcomes. Research shows that neuropedagogical 
approaches contribute to the development of critical 
thinking, concentration and the ability to solve com-
plex problems in students of professional educational 
institutions, as noted by L. Werner & D. Koering (2020), 
D.E.  Nurmakhanova  et al.  (2021), S.-C.  Kong &  
Y.-Q. Wang (2024). This study also found that the use of 
neuropedagogical techniques, such as adaptive learn-
ing strategies, content personalisation, and cognitive 
training, increased student achievement. These results 
are in line with the research of other authors, such as 
R. Shaw & B. Patra (2022), R. Shaw et al. (2023), where 
the emphasis is on the connection between emotions 
and the learning process, and this allows for a deep-
er understanding of how motivation and emotion-
al states affect academic achievement. The study by 
S. Mystakidis et al. (2023) emphasises the importance 
of integrating emotions into learning processes, which 
contributes to the activation of certain neural pathways 
responsible for the storage and processing of informa-
tion. This study also noted that the emotional engage-
ment of students caused by teachers through the use 
of multimedia materials and interactive tools improved 
their understanding of complex material and its long-
term retention. The findings on the importance of inte-
grating emotional factors are consistent with previous 
research and highlight the need for emotional stimula-
tion to improve learning outcomes.

It has been found that individualisation of educa-
tional processes based on neurobiological differences 
between students is considered one of the key topics 
of neuropedagogy. According to research by D.  Mar-
chak & I. Shvarts-Serebro (2021), I. Shvarts-Serebro et 
al.  (2024), the adaptation of teaching methods to the 

individual cognitive needs of the participants in the 
educational process is an important aspect to achieve 
maximum results. In this study, it was found that the use 
of adaptive methods, in particular testing the cognitive 
profile of students before the start of the educational 
process, allows teachers to select the most effective 
tools and approaches for each student. This makes it 
possible to adjust the learning process to consider the 
neuroplasticity of the brain, which further increases 
the level of knowledge acquisition. These results cor-
relate with the findings of A. Rakhmetova et al. (2024), 
which emphasised that teachers should use teaching 
methods that correspond to the natural learning cycles 
of the brain. In particular, these results showed that 
the use of interactive simulators and simulations that 
take into account individual cognitive characteristics 
significantly increases the level of student interest and 
promotes deeper learning.

The findings also revealed that it is important to 
take into account the neuroplasticity of the brain, i.e., 
its ability to change its structure and functions in re-
sponse to experience and learning. Studies have shown 
that techniques that stimulate neuroplasticity, such 
as practical application of knowledge, problem-based 
learning, and cognitive training, can significantly im-
prove learning outcomes (Izaguirre et al., 2023; Álvarez 
de Andrés, 2023). These studies confirmed that curric-
ula based on the integration of practical tasks and sim-
ulation training help vocational students to better learn 
the material and develop professional skills. These re-
sults are also consistent with the study by V. Richard et 
al. (2018), which noted that practice and repetition are 
key factors that stimulate neuroplasticity. In the pres-
ent study, students who went through intensive practi-
cal training and worked with simulation tools demon-
strated significantly higher results on final tests, which 
confirms the importance of using practical methods for 
the development of neuroplasticity.

Innovative technologies such as virtual reality, aug-
mented reality, and artificial intelligence are important 
tools in neuropedagogy, as they can provide unique 
opportunities for interactive learning and adaptation 
to the individual needs of students (Cobos Reina & Sil-
va, 2022). In this study, it was noted that the use of such 
simulations and interactive platforms allows vocational 
students to immerse themselves in real-life situations 
that stimulate cognitive activity and promote more ef-
fective learning. This approach is consistent with the 
research of S.  Ismail Adham & N.  Al-Zuhairi  (2022), 
which emphasised that multimedia learning promotes 
the active involvement of neural networks responsible 
for cognitive perception. The works by O.O. Adesope et 
al. (2019), S. Gates (2021), R. Recio (2024) also support 
the idea that technologies that allow students to inter-
act with learning material contribute to better under-
standing and assimilation of knowledge. In the present 
study, it was noted that vocational students who used 
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interactive simulators and technology performed better 
on final tests and demonstrated a better understanding 
of professional skills. This once again underlines the 
importance of using the latest technologies to stimulate 
cognitive activity and develop neuroplasticity.

Neuropedagogy has demonstrated significant re-
sults in improving learning effectiveness, but its appli-
cation in vocational education faces certain challeng-
es and limitations. Researchers such as A.  Kumar  et 
al.  (2021), B.  Mohammadi Orangi  et al.  (2021) note 
that there is a risk of misinterpreting neuroscientific 
data and transferring untested concepts to practice. 
This can lead to ineffective use of methods, as incor-
rect interpretations may not be relevant to real-world 
learning environments. In this context, it has been 
found that some teachers have difficulty adapting the 
latest neuropedagogical methods due to a lack of train-
ing and resources, which limits their ability to imple-
ment new approaches effectively. An essential step in 
overcoming these difficulties is the development and 
implementation of systematic professional develop-
ment programmes for teachers. Such programmes can 
help to better understand the foundations of neuroed-
ucation and to use them appropriately in practice. This 
is in line with the work of E. Bottero (2022), who em-
phasised the need to prepare teachers to use neurosci-
entific knowledge to improve learning outcomes. The 
introduction of new technologies and methods can also 
require significant financial costs and resources. This 
can be a limitation for some educational institutions, 
especially those facing funding issues or insufficient 
technical equipment. The effective implementation of 
neuropedagogical approaches requires a comprehen-
sive approach to training and resourcing.

The introduction of neuropedagogy in vocational 
education demonstrates significant potential for im-
proving learning outcomes. This study confirms that the 
use of neuropedagogical techniques, such as adaptive 
learning strategies, interactive technologies and prac-
tical tasks, contributes to the improvement of learning 
outcomes and the development of professional skills. 
These results are consistent with previous research 
confirming the importance of integrating emotional 
and cognitive aspects into the learning process. The 
latest technologies that stimulate cognitive activity and 
neuroplasticity are proving to be effective in improving 
the quality of education. The implementation of neuro-
pedagogical methods faces certain challenges. One of 
the main aspects is the need for additional resources 
and teacher training. Without sufficient teacher train-
ing and resources to implement the latest approaches, 
their implementation may be limited or ineffective. To 
further develop neuropedagogy in vocational educa-
tion, it is important to continue research and develop 
effective strategies for integrating new methods into 
the learning process. This will help to achieve max-
imum results in learning and developing students’  

professional skills. Thus, neuropedagogy is a powerful 
tool for transforming the system of training new gener-
ation education managers, but its successful implemen-
tation requires a comprehensive approach and continu-
ous improvement of methods and technologies.

◼ Conclusions
The results of the study of the importance of neuroped-
agogy in the educational process confirm the significant 
role of this interdisciplinary field in improving learning 
efficiency. One of the key technologies is that multimod-
al learning, which involves different sensory channels, 
contributes to better learning. Students who receive 
information through visual, auditory, and tactile chan-
nels demonstrate a deeper understanding and greater 
engagement in the learning process. This is supported 
by data showing the need to develop cognitive strate-
gies such as critical thinking, information analysis and 
self-organisation. Technologies that support active 
learning through action also have a significant impact 
on the effectiveness of vocational education. Teachers 
who use brainstorming sessions and practical exercis-
es help students better adapt theoretical knowledge 
to real-life professional situations. The use of neuro-
pedagogical techniques during brainstorming sessions 
helps to develop students’ ability to think critically and 
make quick decisions. An important aspect of this is 
also the development of emotional intelligence, which 
contributes not only to better socialisation of students, 
but also to their ability to work effectively in a team, 
manage emotions and resolve conflicts.

A significant part of the study was devoted to as-
sessing the impact of reflection and self-regulation 
technologies on the cognitive activity of future educa-
tion managers and the formation of their managerial 
competence. The results showed that students who are 
aware of their emotions and are able to control them in 
stressful situations demonstrate a higher level of inde-
pendence in learning. 55% of the surveyed vocational 
students showed high results in terms of independent 
cognitive activity, which indicates the need to introduce 
additional training programmes aimed at developing 
these skills. This confirms the importance of neuro-
pedagogy in shaping teaching methods that support 
the development of critical thinking and self-organ-
isation skills. The latter methodology has shown that 
most teachers successfully use modern neuropeda-
gogy methods, including multimodal approaches and 
critical thinking strategies. However, there is room 
for improvement in terms of individual adaptation of 
teaching methods, as well as in the wider use of neuro-
pedagogical techniques to support students’ emotional 
and cognitive activity. The majority of teachers active-
ly use modern neuropedagogical approaches, and the 
need to individualise methods remains an important 
task. A wider range of neuropedagogical techniques 
aimed at supporting students’ cognitive and emotional 
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engagement could lead to even greater learning gains, 
especially in the context of vocational education, where 
critical thinking and emotional intelligence skills are 
key to success. Prospects for further research are the 
development of new curricula that will take into ac-
count the cognitive characteristics of vocational educa-
tion students and contribute to the personalisation of 
the educational process.
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◼ Анотація. Метою дослідження було визначення впливу нейропедагогічних технологій на ефективність  
процесу навчання майбутніх менеджерів освіти. Методологія дослідження включала використання 
Шкали емоційного інтелекту для оцінки рівня емоційного інтелекту студентів до і після впровадження 
нейропедагогічних технологій, методики оцінювання когнітивних стратегій навчання та опитувальник 
оцінки педагогічної ефективності. Було залучено 120 здобувачів вищої освіти – майбутніх менеджерів 
освіти та викладачів. Вони проходили оцінювання на здатність розуміти та управляти власними емоціями, 
а також оцінювали вплив нових педагогічних технологій на свій навчальний процес. Дослідження 
зосереджувалося на вивченні таких методів, як мультимодальне навчання, навчання через дію, розвиток 
емоційного інтелекту, застосування технології мозкових штурмів із нейропедагогічними техніками, 
а також технології рефлексії та саморегуляції. Результати дослідження показали, що нейропедагогічні 
технології впливають на когнітивний розвиток, емоційний інтелект та мотивацію студентів 
професійних закладів освіти. Виявлено, що після їх впровадження у навчальний процес спостерігалося 
значне підвищення рівня емоційного інтелекту студентів. Викладачі, які використовували сучасні 
нейропедагогічні технології, створювали сприятливі умови для навчання, що призводило до підвищення 
мотивації, кращого засвоєння матеріалу та зростання когнітивної активності студентів. Було відзначено, 
що методи рефлексії та саморегуляції значно покращили здатність студентів самостійно керувати 
власним навчанням, зменшували стрес та підвищували їхню зацікавленість у навчанні. Виявлено, що 
викладачам слід використовувати технології рефлексії, саморегуляції та мультимодальне навчання 
для кращого засвоєння інформації та управління емоціями студентів. Важливо також враховувати 
індивідуальні особливості та розвивати соціальні й комунікативні навички через командну роботу. Ці 
результати підкреслили важливість інтеграції нейропедагогічних методик у систему професійної освіти 
для підвищення ефективності навчального процесу

◼ Ключові слова: професійна підготовка; професійна освіта; інноваційні технології; емоційний 
інтелект; когнітивна активність; навчальні стратегії; освітні практики
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◼ Abstract. The acquisition of competencies by higher education students faces problems of deterioration of 
basic school knowledge, as well as the unstructured and fragmented nature of higher mathematics teaching, which 
hinders the assimilation of professional disciplines. The aim of the study was to improve the methodological tools 
for forming a comprehensive system of quality knowledge and its conscious assimilation. The main directions 
for creating methodological and organisational conditions for ensuring the continuity of learning and building 
interdisciplinary links were developed. Methodologically, the study relied on the use of methods of analysis 
and generalisation in the creation of visual basic material. Statistical methods were used in the systematisation 
and processing of the results of testing students’ residual knowledge and evaluating the results of testing as 
small samples. Testing the knowledge of the school course in mathematics and physics of students majoring in 
electrical engineering revealed shortcomings in their training that must be taken into account when teaching 
sections of higher mathematics. The correspondence between the volume of material in the discipline and the 
time required to master it was analysed, which made it possible to identify basic knowledge from the entire 
course of higher mathematics to ensure a differentiated approach to the acquisition of professional knowledge. 
The specifics of distance learning were considered, which led to the creation of visual reference notes with 
enhanced explanatory functions. In accordance with professional competencies, a classification of material was 
proposed, which ensured interdisciplinary links and expanded propaedeutic opportunities. The methodological 
approach created made it possible to systematise the teaching material in higher mathematics, which can be used 
by teaching staff, applicants and other participants in the educational process, as well as in the development of 
curricula and the compilation of working teaching programmes

◼ Keywords: quality of education; methodology; knowledge system; higher mathematics; electrical engineering 
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◼ Introduction
The problem of high-quality training of specialists in 
technical specialities in higher education institutions 
is mainly internal in nature, characterised by imper-
fect methodological tools and discrepancies between 
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the requirements for the acquisition of professional 
competences by applicants and the basic knowledge 
of higher mathematics that provides them. The train-
ing of highly qualified specialists for the needs of the 
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majority of educational institutions to distance learn-
ing. A number of teachers, O. Afanasieva et al. (2021), 
pointed out the lack of standards for distance learning 
in Ukraine, which makes it difficult to unify the mate-
rial even within one country. Therefore, higher educa-
tion institutions are forced to independently seek op-
portunities to apply the most suitable information and  
educational technologies.

Full assimilation of knowledge, especially in dis-
tance learning, is impossible without technological 
knowledge. L.  Mesarosh  (2023) emphasised that af-
ter 2020, it is impossible to imagine a future specialist 
without an understanding of the importance of infor-
mation processes and information and communication 
technologies. This allows for the processing of large 
amounts of information, without which it is impossible 
to function fully in a changing world and impossible to 
reach a new level of quality in education. The author 
proposed to create mathematical knowledge compe-
tencies that define a certain set of knowledge and boil 
down not only to the assimilation of typical algorithms 
for finding solutions, but also to the understanding and 
ability to practically implement mathematical research 
methods. In substantiating the importance of inter-
disciplinary connections, which are an integral part of 
learning, A. Didyk (2019) emphasised the importance 
of disciplines such as higher mathematics and physics. 
The researcher suggested that disciplinary connections 
should be considered as a reflection of interdiscipli-
nary connections, which are inseparable from scien-
tific knowledge. The author defined the features of the 
course “Electrical Engineering and Electronics” as in-
terdisciplinary potential and the creation of conditions 
for self-improvement and self-development.

Scientists O.  Strakh & T.  Lukashova  (2021) drew 
attention to the fact that interdisciplinary connections 
not only perform educational and upbringing functions, 
but also form a comprehensive vision of the surround-
ing environment. This makes it possible to solve re-
al-life problems. In addition, it creates the possibility of 
developing a holistic approach to mathematical objects 
and the algorithms used to describe them, thereby con-
tributing to the intellectual development of students. 
N.  Honhalo  (2022) proposed the same goal using MS 
Excel. The combination of the components of the prob-
lem and their relevance, as well as the analysis of the 
work of scientists on this issue, identified a number of 
issues that require the creation of a conceptual system 
for the provision and assimilation of quality knowledge, 
primarily for students of technical specialities. The aim 
of this article was to avoid fragmentation of knowledge 
and supplement it with specific propaedeutic material 
in mathematics that is unique to these specialities.

◼ Materials and Methods
The validity of the selected research methods and tools 
was based on general scientific research methods. 

country’s industry and business faces dynamic process-
es of transformation in the external and internal envi-
ronments in which they operate. Such changes require 
all participants in the educational process to improve 
its effectiveness, aimed at obtaining certain competen-
cies in the relevant fields of knowledge. Given that the 
Kryvyi Rih iron ore basin is a powerful mining and met-
allurgical complex in the region, it needs to replenish 
energy-intensive enterprises with high-quality electri-
cal engineering personnel. Staff training is based on 
ability to set and solve problematic tasks with in-depth 
adaptive knowledge of higher mathematics, which de-
termined the relevance of the research topic.

In view of the above, O.  Ivanashko  et al.  (2023) 
revealed their vision of essential issues regarding the 
effectiveness of educational activities, which they con
sider to be the main prevailing idea that determines 
the sustainability of the entire education system in the 
country. The authors conducted a comprehensive anal-
ysis of the Ukrainian experience in providing educa-
tional services in higher education. A distinctive feature 
of the study was the consideration of crisis phenomena 
inherent in the current conditions of education. Based 
on the assumption that the crisis will continue in the 
long term, the authors propose the development of al-
gorithms to stimulate the efficiency and effectiveness 
of the higher education system, which will not only pro-
vide the labour market with qualified personnel, but 
also guarantee the development of science regardless 
of unfavourable conditions. An important condition for 
obtaining high-quality professional training is the abili-
ty to form stable and comprehensive knowledge, which 
is the basis for further learning. Many scholars have de-
voted their work to the level of training of applicants, 
which is determined by testing residual and current 
knowledge. The authors S.  Vadzyuk  et al.  (2021) not-
ed that the main aim of such a measure was to identi-
fy gaps that prevent students from fully realising their 
knowledge and skills. For the teacher, it provided an op-
portunity to adjust the educational process and led to 
the improvement of the teaching system. The authors 
presented a proposal to divide knowledge control into 
initial, final and performance indicators.

The researcher S.  Yutkalo  (2020) proposed that 
testing should be considered the main form of control. 
The aim of testing is not only to determine the level of 
mastery of the material, but also to identify shortcom-
ings in the learning process that lead to poor mastery 
of the necessary practical skills and abilities. It was 
proposed to use testing to carry out various types of 
assessment depending on the volume of material being 
tested. The author, like most educational researchers, 
emphasised the importance of the assessment function 
of testing, but also considered it as a system of training 
tasks and a procedure for monitoring the quality of ac-
quired knowledge. One of the reasons for the deteriora-
tion in the quality of education is the transition of the 
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These included empirical research methods for testing 
residual knowledge and the use of informational and 
explanatory reference notes. Methods of analysis and 
comparison were used in researching the work of sci-
entists on the research topic, as well as general logical 
methods, in particular deduction in analysing the stag-
es of the qualitative knowledge system, and generalisa-
tion in formulating interim and general conclusions of 
the research. This article developed methodological ap-
proaches for testing the quality of residual knowledge 
and evaluating its results. The research was conducted 
in accordance with the Declaration of Helsinki (2013), 
and the confidentiality of personal information was 
preserved and agreed upon with the applicants. The 
verification of residual knowledge was carried out us-
ing the example of speciality 141 “Electric Power Engi-
neering, Electrical Engineering and Electromechanics” 

at Kryvyi Rih National University on the Google Class-
room platform, with 18 students participating in the 
writing of the work.

Stage 1. Determination of school education knowl-
edge that is basic for this speciality and needs to be 
corrected. The mathematics tasks were designed to test 
the level of general theoretical training, the results of 
which would reveal shortcomings in performing calcu-
lations; finding solutions to various types of equations 
and inequalities; mastering algebraic and trigonomet-
ric transformations; composing and solving meaningful 
problems, etc. Applicants were given a mathematics 
test consisting of 15 tasks of medium and lower levels 
of knowledge in the main sections of elementary math-
ematics, which was assessed on a 100-point scale. They 
were given 80 minutes to complete the test. An example 
of a mathematics task is given in Table 1.

No. Task content

1. Calculate 
�245−1,2�⋅12
4.2−325

  .

2. When processing oil, 40% petrol is obtained. How much oil is needed to obtain 12 tonnes of petrol?

3. Solve the system of equations  �
3х + 7у = −17;
−х+ 3у = −9   and find 𝑧𝑧𝑧𝑧 = 𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦  .

4. Simplify the expression 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎+𝑎𝑎𝑎𝑎
2−𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎2−𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
⋅ 𝑎𝑎𝑎𝑎−𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎2+𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎−𝑎𝑎𝑎𝑎

: 5𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎2

  .

5. The first term of a geometric progression is 5, and the common ratio is 2. Find the 5th term of the geometric progression.
6. Solve the equation 3√х + 3√х + 2 – 90 = 0.

7. A cyclist travelled from one inhabited locality to another at a speed of 15 km/h. On the return journey, he cycled at 12 km/h, so the 
return journey took 1 hour longer. Find the distance between the inhabited localities.

8. Solve the equation √𝑥𝑥𝑥𝑥 + 4 = 3  .
9. Solve the equation log3 (x–3) = 1 + log33.

10. Given ΔАВС, ∠С = 900, |СА| = 2, ctg∠В=9. Calculate |ВС|.
11. Solve the equation tgα, where sin α = 0.6, 00 < α < 900.
12. Solve the equation 4cos2x – 4 cos x + 1 = 0, where 00 < х < 900.
13. Find the lateral side of an isosceles trapezium if its bases are 8 cm and 14 cm, and the area is 44 cm2.

14. The base of a pyramid is an equilateral triangle with a side of 2√3 cm. Two lateral faces are perpendicular to the base plane, and the 
third forms an angle of 600. Find the volume of the pyramid.

15. Find the value of x, that satisfies the inequality х−7
3−х

≥ 1  .

Table 1. Example of a mathematics test to check residual knowledge

Source: compiled by the authors

Stage 2. Assessment of residual knowledge test re-
sults. When assessing the results of empirical studies, 
statistical methods were used to find numerical esti-
mates for small samples and to construct confidence 
intervals when the mean square deviation of the gen-
eral population was unknown. Since standard (point) 
estimates do not fully assess the qualitative state of re-
sidual knowledge, it is proposed to extend them to in-
terval estimates. The point estimate, which determined 
the average score, was found using the formula:

𝑥𝑥𝑥𝑥 = ∑ 𝑥𝑥𝑥𝑥𝑖𝑖𝑖𝑖
п
𝑖𝑖𝑖𝑖=1
𝑛𝑛𝑛𝑛

  ,                                    (1)

where  –x  – average number of points; хі  – number of 
points for the work of the і-th student; n  – number of  

students. Since the number of students is not large, cor-
rected grades were used. The corrected standard devia-
tion S – deviation from the average number of points;

𝑆𝑆𝑆𝑆 = �∑ (𝑥𝑥𝑥𝑥𝑖𝑖𝑖𝑖−𝑥𝑥𝑥𝑥)2т
𝑖𝑖𝑖𝑖=1
𝑛𝑛𝑛𝑛−1

  .                               (2)

The interval estimate of the average number of 
points (confidence interval) was calculated using the 
formula:

�х− 𝑡𝑡𝑡𝑡𝛾𝛾𝛾𝛾⋅𝑆𝑆𝑆𝑆

√𝑛𝑛𝑛𝑛
< 𝑎𝑎𝑎𝑎 < х+ 𝑡𝑡𝑡𝑡𝛾𝛾𝛾𝛾⋅𝑆𝑆𝑆𝑆

√𝑛𝑛𝑛𝑛
�  ,                        (3)

where γ – confidence probability (reliability), which de-
termines the probability of error; tγ

 (n – 1; 1 – γ) – the 
value of the critical point according to the Student’s  
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distribution. The methodology presented made it possi-
ble not only to identify gaps in knowledge, but also to un-
derstand the range of their assessment for the majority 
of students, which depends on the specified reliability.

◼ Results and Discussion
Based on the above analysis of issues of interest to the 
educational community, a number of areas requiring 
further research can be identified. In doing so, it is nec-
essary to take into account both the regional and pro-
fessional specifics of training engineering specialists at 
each educational institution. The research conducted 
and its results are subject to certain stages, the essence 
of which lies in analysing the level of student training 
based on secondary education knowledge, comparing 
the volume of subject material and the number of hours 
required to master it, and selecting an appropriate form 
of training and ensuring that the content of the material 
corresponds to the professional competencies of future 
graduates. Practical issues that can be used to imple-
ment these stages of improving the quality of education 
depend on the specific technical specialty.

The importance of training engineering personnel, 
in particular in electrical engineering specialties, is due 
to the location of Kryvyi Rih National University in the 
Kryvyi Rih iron ore basin. The development of the basin’s 
deposits requires an appropriate industrial base and 
qualified personnel for their operation. Based on this, the 
training of specialists capable of not only solving com-
plex specialised tasks in the electrical engineering field 
is relevant (Bachelor’s educational programme...,  n.d.). 
At the same time, attention is drawn to the uncertainty 
of the conditions in which such specialists work and the 
complexity of the tasks they face. The main competencies 
that applicants for speciality 141 – “Electrical Power En-
gineering, Electrical Engineering and Electromechanics” 
(EEM) in the educational and professional programme 
of the specified speciality for the discipline of higher 
mathematics boil down to the formation of the ability to: 
analyse and think abstractly; independently search for 
and process information; solve practical problems us-
ing mathematical methods. The main stages of forming 
a comprehensive system of knowledge and its structural 
content are presented in the form of a diagram (Fig. 1).

Figure 1. Scheme of forming a system of quality knowledge of future specialists
Source: compiled by the authors

Figure 2. Form and results of the residual knowledge test on the Google Classroom platform
Source: compiled by the authors

The implementation of a quality education system 
(Fig.  1) begins with testing residual knowledge from 

the school mathematics course. The results of the test 
for speciality 141 EEM are presented in Figure 2.

Testing residual knowledge in mathematics

Prerequisites for the formation of competences of higher education students 

Level of training based 
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When determining the numerical characteristics 
of this sample, which characterises the average num-
ber of points and the confidence interval for assessing 

knowledge of the school course, methods for working 
with small samples were used. The results of the calcu-
lations are presented in Table 2.

Source: compiled by the authors

Source: compiled by the authors

Table 2. Results of calculations of the average score for residual knowledge in mathematics and physics

Table 3. Analysis of the results of the residual knowledge test

No. Indicator Results of calculations

1. Average score 𝑥𝑥𝑥𝑥 = 954
18

= 53  .

2. Corrected standard deviation 𝑆𝑆𝑆𝑆 = √601.53 = 24.53  .
3. Confidence level (reliability) γ = 0.99
4. Critical point in the Student’s distribution tγ (17; 0.01) = 3.97.
5. Confidence interval a ∈ (30; 76)

Therefore, with a reliability of 0.99 (the margin of 
error is only  1%), it can be stated that the average score 
for the assessment of residual knowledge in mathe-
matics for the EEM speciality falls within the interval a  
∈ (30; 76). An analysis of the research results for the sec-
tions of higher mathematics and physics for the 141 “Elec-
trical Power Engineering, Electrical Engineering and 
Electromechanics” speciality is presented in Table  3.

The worst results in mathematics are related to 
the fact that applicants do not have developed spatial  

thinking, and there is a negative impact from the absence 
of subjects such as drawing and descriptive geometry 
in the school curriculum and in higher education pro-
grammes. However, the most negative aspect is that the 
overall percentage of correct answers is lowest for trig-
onometry tasks (questions 10-12). This means that even 
at the secondary school level, basic knowledge of trigo-
nometry has not been developed, which complicates the 
understanding of complex numbers, which are mainly 
used to describe processes related to electric current.

No. Section of mathematics
Result

№ Section of mathematics
Result

number of 
correct answers % number of 

correct answers %

1. Actions with fractions 14 77.79 9. Logarithmic equations 15 83.33

2. Problems on percentages 15 83.33 10. Trigonometric functions  
in a right triangle 7 38.89

3. Systems of linear equations 12 66.67 11. Basic formulas  
of trigonometry 10 55.56

4. Algebraic transformations 7 38.89 12. Trigonometric equations 3 16.67

5. Arithmetic and geometric 
progression 7 38.89 13. Planimetry 7 38.89

6. Exponential equations 11 61.11 14. Stereometry 4 22.22

7. Problems on composing 
equations 11 61.11 15. Inequalities 4 22.22

8. Irrational equations 14 77.79

The main shortcomings of higher technical educa-
tion include: a narrow worldview understanding of the 
interconnection of processes and phenomena; insuf-
ficient interdisciplinary links in teaching; a reduction 
in the volume of study; a decrease in student motiva-
tion; narrow specialisation, etc. All these problems are 
also inherent in the training of EEM students. Fourteen 
credits are allocated to the study of higher mathemat-
ics for this speciality over two semesters, of which 36% 
are classroom hours and 64% are independent study 
hours. Therefore, there is an urgent need to clearly di-
vide the material for independent and classroom study. 
This division should continuously ensure the possibil-
ity of consistent study of the full scope of material in 
higher mathematics and help focus attention on the 

material used in mastering specialised disciplines, re-
flecting interdisciplinary continuity.

The first section of higher mathematics is “Funda-
mentals of Linear Algebra”, the main result of which is 
the ability to solve systems of linear algebraic equations 
using the Gauss method, determinants (Cramer’s formu-
la) and the inverse matrix. The theoretical material of 
this section is used in the study of: vector algebra (tran-
sition to a new basis, finding vector and mixed products 
in coordinate form); analytical geometry (equations of a 
plane through three points, finding the points of inter-
section of geometric objects; transition from a paramet-
ric equation of a straight line in space to a canonical one); 
functions of several variables (finding critical points 
when studying local and global extrema of functions,  
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Lagrange multiplier method); integration (method of un-
determined coefficients); differential equations (finding 
solutions using the method of variation of arbitrary con-
stants and linear homogeneous and non-homogeneous 
second-order differential equations with constant coef-
ficients), etc. The mathematical apparatus for this topic 
is used in physics in calculations of branched electrical 
circuits and electrical circuits in Kirchhoff’s laws.

It should be noted that the organisation of the educa-
tional process in Ukrainian universities differs from the 
similar process in the United States of America. G. Stri-
mel et al. (2018) clarified that engineering programmes 
require additional study of higher-level mathematics, 
so they include several semesters for the formation of 
priority knowledge. They go beyond the study of alge-
bra, trigonometry and applied calculus and should have 
greater practical value. The first year of study is the basis 
for writing term papers in mathematics, natural sciences 
and engineering design, which provides an opportunity 
to begin studying specialised disciplines. Unlike Ukraini-
an universities, the training of future engineers does not 

include the study of special sections of higher mathe-
matics and taking exams. The goal is to consolidate basic 
mathematical concepts and the ability to solve engineer-
ing problems. The applied part of higher mathematics is 
only studied in the second year of study.

In the current conditions of educational institu-
tions, preference is given to distance learning during 
the semester, and the session is held in a mixed format. 
To improve the quality of knowledge, it is proposed to 
prepare basic reference material in electronic form for 
each topic, which is not only information-rich in terms 
of familiarisation with methodological approaches, the-
oretical knowledge and examples of their application 
to the topic, but also has explanatory functions, shows 
the strengths and weaknesses of each methodology, 
and the conditions for their use in each specific case. 
In addition, Google Classroom should provide extended 
material on the topic, which includes a component for 
independent study. An example of such a presentation 
of material on the topic “Integration of trigonometric 
functions” is given in Table 4.

No. Integral of the form Substitution Methodological recommendations

Objective: transition from trigonometric functions to algebraic functions
∫𝑅𝑅𝑅𝑅(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥𝑥𝑥 , 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥)𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥 → ∫𝑅𝑅𝑅𝑅(𝑥𝑥𝑥𝑥)𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥 .  

1

Universal 
trigonometric 
substitution 

∫ R (cos x; sin x) dx

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥𝑥𝑥
2

= 𝑡𝑡𝑡𝑡; 𝑥𝑥𝑥𝑥
2

= 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡; 𝑥𝑥𝑥𝑥 = 2𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡; 

 𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥 = 2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
1+𝑑𝑑𝑑𝑑2

; 

 𝑎𝑎𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥𝑥𝑥
1

=
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥𝑥𝑥2−𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

2𝑥𝑥𝑥𝑥
2

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥𝑥𝑥2+𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
2𝑥𝑥𝑥𝑥
2

= 

= �: 𝑎𝑎𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 𝑥𝑥𝑥𝑥
2
� =

1−𝑑𝑑𝑑𝑑𝑔𝑔𝑔𝑔2𝑥𝑥𝑥𝑥2
1+𝑑𝑑𝑑𝑑𝑔𝑔𝑔𝑔2𝑥𝑥𝑥𝑥2

= 1−𝑑𝑑𝑑𝑑2

1+𝑑𝑑𝑑𝑑2
;  

 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥
1

=
2 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥𝑥𝑥2 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑥𝑥𝑥𝑥
2

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥𝑥𝑥2+𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
2𝑥𝑥𝑥𝑥
2

= 

= �: 𝑎𝑎𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 𝑥𝑥𝑥𝑥
2
� =

2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥2
1+𝑑𝑑𝑑𝑑𝑔𝑔𝑔𝑔2𝑥𝑥𝑥𝑥2

= 2𝑑𝑑𝑑𝑑
1+𝑑𝑑𝑑𝑑2

. 

Despite its versatility, it requires significant algebraic transformations 
and can lead to the integration of overly complex rational fractions. 
Therefore, recommended to apply it after considering partial 
approaches to the integration of trigonometric expressions. For example: 

∫ 5+6𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥(4+3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥)

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = ∫
�5+ 6⋅2𝑡𝑡𝑡𝑡

1+𝑡𝑡𝑡𝑡2
� 2𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡
1+𝑡𝑡𝑡𝑡2

2𝑡𝑡𝑡𝑡
1+𝑡𝑡𝑡𝑡2

�4+3(1+𝑡𝑡𝑡𝑡2)
1+𝑡𝑡𝑡𝑡2

�
=... 

Partial substitutions

2
∫ cos m x ⋅ cos n xdx;
∫ sin m x ⋅ sin n xdx;
∫ sin m x ⋅ cos n xdx.

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚 𝑚 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛 = 1
2

(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑚𝑚𝑚𝑚 𝑚 𝑚𝑚𝑚𝑚)𝑥𝑥𝑥𝑥 + 

+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑚𝑚𝑚𝑚 + 𝑛𝑛𝑛𝑛)𝑥𝑥𝑥𝑥);  

 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛 = 1
2

(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑚𝑚𝑚𝑚 𝑚 𝑚𝑚𝑚𝑚)𝑥𝑥𝑥𝑥 – 

−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑚𝑚𝑚𝑚 + 𝑛𝑛𝑛𝑛)𝑥𝑥𝑥𝑥);

 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛 = 1
2

(𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛(𝑚𝑚𝑚𝑚 + 𝑛𝑛𝑛𝑛)𝑥𝑥𝑥𝑥 + 

+ 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛(𝑚𝑚𝑚𝑚 𝑚 𝑚𝑚𝑚𝑚)𝑥𝑥𝑥𝑥).  

When the integrand is the product of the functions sin n x and cos m x, 
i.e., with multiple arguments. The transition from the product  
of trigonometric functions to their sum or difference, which will lead 
to the use of linear substitution.

3 ∫ R (sin x) cos x dx;
∫ R (cos x) sin x dx.

1. ∫ = �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥𝑥𝑥 = 𝑡𝑡𝑡𝑡,
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥 𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥 = −𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡� = −∫𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡  .

2. ∫ = �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥 = 𝑡𝑡𝑡𝑡,
𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠 𝑥𝑥𝑥𝑥 𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥� = ∫𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡  .

When the integrand consists of a product of functions that contain only 
sines and the expression cos x dx or only cosines and the expression 
sin x dx. In fact, this is a method of variable substitution in an indefinite 
integral.

4 ∫ R (tgx) dx;
∫ R (сtgx) dx.

1. ∫= �
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

1+𝑑𝑑𝑑𝑑2

� = ∫ 𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡.  

∫= �
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡 = − 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

1+𝑑𝑑𝑑𝑑2

� = ∫ 𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡.  2. 

∫= �
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

1+𝑑𝑑𝑑𝑑2

� = ∫ 𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡.  

∫= �
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡 = − 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

1+𝑑𝑑𝑑𝑑2

� = ∫ 𝑅𝑅𝑅𝑅(𝑡𝑡𝑡𝑡)𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡.  

When substituting, incorrect rational fractions are usually obtained, 
which require the whole part to be separated. When converting 
the original, it is necessary to take into account that, arctg (tgx) = x, 
arcctg (ctgx) = x.

Table 4. Form of presentation of basic material on the topic “Integration of trigonometric functions”
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The use of such visual material allows applicants 
to form clear algorithms of actions for each specific 
case of integration, which leads to a conscious ap-
proach to the use of integration methods, achieves 
better learning outcomes and lays the foundation for 
the assimilation of the following topics: definite in-
tegrals, improper integrals, multiple integrals, and  

differential equations. To really get how well some-
one’s trained in a certain field, it is important to break 
down the material into three areas: general, profes-
sional, and “propaedeutic.” For the EEM speciality, the 
theoretical and practical material of a general nature 
is reflected in the diagram (Fig. 3), in which the sec-
tions are marked with solid lines.

No. Integral of the form Substitution Methodological recommendations

5
∫ cosm x ⋅ sinn x dx 

where m and n – even 
numbers

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 𝑥𝑥𝑥𝑥 = 1
2

(1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2 𝑥𝑥𝑥𝑥),  

 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠2 𝑥𝑥𝑥𝑥 = 1
2

(1 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2 𝑥𝑥𝑥𝑥).  

To transition to tabular integrals, use the formula for lowering the 
degree. For example:

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐4 𝑥𝑥𝑥𝑥 = (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥𝑥𝑥)2 = (1
2

(1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2 𝑥𝑥𝑥𝑥))2 =  

= 1
4

(1 + 2 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2 𝑥𝑥𝑥𝑥 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2 2 𝑥𝑥𝑥𝑥) = 1
4

(1 + 2 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2 𝑥𝑥𝑥𝑥 +  

+ 1
2

(1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 4 𝑥𝑥𝑥𝑥)).  

6

∫ cosm x ⋅ sinn x dx where 
at least one  

of the values m or n is 
an odd number

Transition to integrals of the form
∫ R (sin x)cos x dx and ∫ R (cos x)sin x dx

An odd power is represented as the product of an even power and the 
first power. For example: cos3 x = сos2 x ⋅ сosx.
The basic trigonometric identity is applied to even powers 
sin2 x + сos2 x = 1.
For example: cos2 x = 1 – sin2 x.

Figure 3. Algorithm for the sequence of studying higher mathematics material
Source: compiled by the authors

Table 4. Continued

Source: compiled by the authors

Elements of linear 
algebra

Analytic 
geometry

Complex 
numbers

Vectors Limits 

Differentiation of a 
function of one variable 

Differentiation 
of a function of sev eral 

Integral 
calculus 

Functions of Differential Operational 
Series 

complex variable equations calculus

Probability theory Mathematical statistics 

The sequence of basic topics shown in Figure 3 is 
logical, and each subsequent topic builds on knowl-
edge from previous topics and covers the entire higher 
mathematics course. Solving professional problems is 
an integral part of practical knowledge. Some educa-
tional institutions offer applicants an elective course 
entitled “Mathematical Problems in Energy” (Vin-
nytsia National University, National University of Wa-
ter and Environmental Engineering, Kyiv Polytechnic 
Institute,  etc.), which allows to go beyond the scope 
of the “Higher Mathematics” course to deepen pro-
fessional knowledge. Most teachers include practical 
problems as examples of the application of theoretical  

knowledge in electrical engineering. For example, when 
studying derivatives, they consider the problem of cur-
rent strength, and when studying second-order differ-
ential equations, they consider the mathematical model 
of electrical circuits.

The general material does not include sections that 
are referred to in the diagram (Fig. 1) as “propaedeu-
tic” material and marked with dotted lines in Figure 3, 
namely “Functions of complex variables”, “Operational 
calculus”, “Probability theory”, “Mathematical statistics”, 
the study of which largely determines the formation of 
competencies provided for by the educational and pro-
fessional programme in this speciality. The absence of 
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material from the “propaedeutic” sections should be 
an impetus for closer contacts between the teacher of 
the discipline and the head of the department, the guar-
antor of the educational and professional programme, 
and interested teachers of the specialised department. 
This will allow for certain adjustments to be made by 
monitoring the disciplines on which mathematical 
knowledge is based, including forecasting and statis-
tical data processing. This knowledge will be a priori-
ty in the study of higher mathematics. All of the above 
materials have determined the structure of the meth-
odology for filling and forms of conveying knowledge 
of higher mathematics to applicants. This made it pos-
sible to highlight the interdisciplinary connections of 
higher mathematics and, in particular, for the EEM spe-
ciality for the qualitative training of future specialists.

The formation of this and other views on the inter-
pretation of the essence of education quality is based 
on the ESG Standards and Guidelines, presented in 
Standards and Guidelines for Quality Assurance in the 
European Higher Education Area (ESG) (2015), which 
form the basis of Law of Ukraine No. 1556-VII (2014). 
Given that the main burden of responsibility for the 
quality training of higher education applicants lies with 
educational institutions, internal departments for qual-
ity assurance in education have been created. They are 
aimed at implementing a number of measures: check-
ing educational programmes; providing the education-
al process with appropriate resources; evaluating the 
knowledge of applicants and the qualifications of sci-
entific and pedagogical workers, etc. According to the 
author O. Liuta (2018), the result of ensuring the quali-
ty of education can be a number of requirements: level 
of qualification; competitiveness in the labour market; 
the presence of characteristics such as competence and 
responsibility; the ability to navigate not only in one’s 
own field of activity, but also in related fields; readi-
ness for professional growth and achievement of world 
standards; mobility, etc.

To identify trends in the quality of secondary edu-
cation, which is the basis for higher education, one can 
use the international PISA studies on the quality of ed-
ucation (Ukrainian Centre for Educational Quality As-
sessment, 2024), which began in 1997. Ukraine joined 
these studies only in 2016, and the first monitoring of 
education quality took place in 2018. The next study is 
scheduled for 2025 with a three-year cycle. Not only fif-
teen-year-old schoolchildren are surveyed, but also the 
administration of educational institutions in order to 
determine the impact of the following factors: the level 
of professional training of teachers; teaching methods; 
curricula and work programmes, etc. (Ukrainian Centre 
for Educational Quality Assessment, 2024). According 
to the latest study in 2022, in which eighteen regions 
of the country participated, knowledge of mathemat-
ics, reading and natural sciences was tested with the 
participation of 3,876  students from 164  educational 

institutions. PISA defines mathematical literacy as the 
ability to think and formulate mathematically, applying 
mathematical knowledge to solve real-world problems. 
According to the 2022 results, 42% of Ukrainian school-
children did not reach the basic level (441  points) of 
mathematical literacy. This indicates a lag of one and 
a half years behind the results obtained in the coun-
tries of the Organisation for Economic Co-operation 
and Development (OECD). It should be noted that the 
lag behind their peers in these countries is 1.6  years, 
while the previous result  (2018) recorded this lag at 
only 0.7 years. In other words, there is a general trend 
towards a deterioration in mathematical knowledge. As 
for natural science disciplines, which include physics, 
the basic level achievement is 66%, and the lag behind 
peers is 1.8 years, compared to the previous value of 
0.7 years. Based on the results of these studies, a gen-
eral trend towards a decline in the conscious study of 
mathematics and physics was noted, which involves us-
ing the acquired knowledge and skills in possible life 
situations and challenges (Ukrainian Centre for Edu-
cational Quality Assessment, 2024). Based on the gen-
eral trend of annual deterioration in schoolchildren’s 
knowledge, it is necessary to test their residual knowl-
edge of the school mathematics course before they 
start higher education. Without such a measure and an 
assessment of its results, it is difficult for teachers to 
orient themselves to the mathematical level of prepa-
ration of applicants and to choose specific corrective 
approaches in each particular case. Due to the lack of 
classroom time, various forms of correction are possi-
ble, namely, consultation, independent work under the 
supervision of a teacher, the formation of additional  
reference materials, etc.

It is important for the formation of Ukrainian ed-
ucational experience to familiarise oneself with world 
experience, which was summarised by L.  Mykhailen-
ko  (2020). The author summarised the experience of 
monitoring the methodological training of mathemat-
ics teachers as a key component in the formation of a 
system of quality knowledge. The author drew atten-
tion to the TEDS-M report of the International Associa-
tion for the Evaluation of Educational Achievement, in 
which testing showed a direct relationship between the 
level of professional training of teachers, the content of 
educational programmes and the results obtained. The 
researcher cited the results of the German COACTIN 
study on the content of knowledge, which identified 
the main conditions for effective learning: maximum 
use of teaching time; the ability to encourage students 
to engage in cognitive activity; and quality support for 
students during learning. Noteworthy is the study by 
S.  Huber  et al.  (2024), who, in addition to analysing 
the results of education quality monitoring by various 
international organisations, conducted a study on the 
motivation of teachers themselves in their profession-
al activities. The authors concluded that most teachers 
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pay more attention to evaluating their personal results 
than to the learning outcomes of students.

Researchers O.  Strakh & T.  Lukashova  (2021) and 
N. Honhalo (2022) proposed various approaches to im-
prove the quality of professional training. For example, 
changing methodological approaches when teaching 
certain sections of higher mathematics, which is appro-
priate and depends on the complexity of the material 
and the students’ preparation for perceiving specific 
material. According to M. Kovalchuk (2020), a broader 
approach involves creating a system of tasks for pro-
fessional training and methodological guidelines at the 
level of educational institutions. The author concluded 
that systematic basic knowledge is important, without 
which it is difficult to acquire specialised knowledge. 
Based on research on the definition of the “level of de-
velopment of mental action techniques”, the scientist 
determined that only up to 25% of students have a high 
level of development. Therefore, M. Kovalchuk (2020) 
proposed moving on to algorithmic knowledge, which 
correlates with the material of this article, in which this 
approach is considered not a basic but an additional 
tool. The professional training goals formulated by the 
scientist are general in nature (intellectual develop-
ment, the ability to meet the requirements of related 
disciplines from a mathematical point of view, etc.), but 
there is no specification of these goals in accordance 
with educational and professional programmes for 
each specific speciality.

According to I.  Maksimov  et al.  (2021), it is pro-
posed to use a system of professionally-oriented tasks 
in teaching mathematics, some of which were used by 
leading university scientists when writing their dis-
sertations. This not only demonstrates the practical 
application of mathematical tools, but also motivates 
students to engage in scientific research and fulfils 
educational functions, enhancing the authority of the 
teacher. A.  Kokarieva  (2019) examined the procedur-
al and activity-based component of engineer training 
in close connection with the requirements of social 
demand, taking into account both Ukrainian and in-
ternational standards. To achieve this, in the author’s 
opinion, universities should ensure at a minimum: soft-
ware and hardware equipment; educational and meth-
odological support; electronic resources; emotional 
and motivational components, etc. For this purpose, a 
classification of the professional training system was 
proposed, depending on regulatory provision, aims, 
and objectives, which includes components, structure, 
content, methods, and results of training. However, all 
these interpretations were exclusively general in nature 
and deserve to be considered when creating a system 
for quality training of students in specific specialities.

The research by O. Barylnyk-Kurakova & I. Korobo-
va  (2020) on the implementation of interdisciplinary 
connections is based on an analysis of regulatory doc-
uments that ensure a competence-based approach. The 

researchers developed a classification of professional 
and educational competencies into external and inter-
nal. They considered the main goal of the interdiscipli-
nary approach to be the creation of prerequisites for 
broadening the perspective on the subject of research, 
which leads to a more thorough analysis of the disci-
pline’s content, closer interaction with administrative 
and teaching structures, and the selection of the most 
appropriate forms and methods for organising the ed-
ucational process. All the measures listed are only in-
dividual links in the creation of a systemic approach to 
learning, but they do not encompass the whole picture. 
Educator O. Zayika (2025) called inter-subject connec-
tions “integrated”, meaning they are embedded in the 
system of knowledge, without which quality training 
of future specialists is impossible. In particular, an ex-
ample of such an approach in teaching mathematical 
statistics is given by researchers such as V. Kovalchuk 
& T. Kovalchuk (2021) in the form of reference notes 
for the systematisation and evaluation of large and 
small samples. Researcher O. Sulima (2025) also linked 
the effectiveness of distance learning with the use of: 
online learning platforms (Moodle, Google Classroom, 
Zoom, MS Teams,  etc.) to ensure communication be-
tween the lecturer and the student; adaptation of ed-
ucational and methodological material to the online 
format; and the use of interactive tools (GeoGebra, 
MATLAB, Wolfram Mathematica, Maple,  etc.). These 
statements emphasised the importance of mastering 
internet technologies and adapting the educational 
process to distance learning formats.

The lack of unified educational and work pro-
grammes is a hindrance to the development of in-
terdisciplinary connections. In the United States 
of America, this problem was resolved through the 
Washington Accord (The Institution of Engineers of 
Kenya,  2021), signed in 1989, which focuses on aca-
demic programmes related to professional-level en-
gineering practice and the accreditation of engineer-
ing academic programmes. The Accord became a key 
foundation for professional-level engineering prac-
tice. Professors and lecturers at the Kenyan University 
of Technology noted that the Accord provides a list of 
knowledge, the main of which is engineering knowl-
edge, which includes knowledge of mathematics for 
solving engineering problems. Identifying, formulat-
ing, researching, and analysing engineering problems 
to achieve substantiated conclusions using the princi-
ples of mathematics, natural sciences, and engineer-
ing sciences is the main goal of training.

Researcher D.  Kanundu  (2021) drew attention to 
the crucial importance of engineering and technological 
education, for which the country’s universities must be 
at the centre of the latest innovative research. The au-
thor identified a correlation between the availability of 
engineering personnel and the country’s development, 
whereby for every 1 engineer there are: 6,300 people in 
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Kenya; 3,166 people in South Africa; 543 people in Ma-
laysia; 389 people in the USA; 311 people in Great Brit-
ain; 285  people in South Korea; 227  people in Brazil; 
157 people in India; 130 people in China. Given the rap-
id development of China and India, and the innovative 
achievements of South Korea, which are the most tech-
nologically advanced in the Asian region, this statistic 
once again underlines the importance of training qual-
ified personnel for the vital activity and development 
of any country. Studying the experience of teaching or-
ganisation indicates that all the highlighted problems 
are inherent at both school and higher education levels. 
The presented studies on creating a holistic system of 
quality knowledge for a future specialist at each stage 
of its formation are important tasks for the functioning 
of educational institutions.

◼ Conclusions
According to the results of the research, the set goal 
was achieved. Unlike the existing approaches of a 
number of Ukrainian scientists to individual compo-
nents of the educational process and analysis of world 
experience, the authors have created a comprehen-
sive system of qualitative knowledge that improves 
the methodology for training specialists in technical 
specialities. The main elements of the system, which 
outlined a number of components of the organisation-
al and methodological mechanism, have been substan-
tiated. Methodological principles for testing residual 
knowledge have been developed, which include two 
main stages of research. The first stage involves the 
development of the form and content of school math-
ematics course assignments. At the second stage, an 
algorithm for assessing residual knowledge was de-
veloped and criteria for its assessment were defined. 
Instead of an average score, an interval assessment 
was proposed, which took into account the discrepan-
cy in assessment, which made it possible to determine 

the result for the maximum number of applicants. The 
methodology was tested on the example of training 
students of electrical engineering, which made it pos-
sible to identify the part of the school material that 
was subject to correction during higher education.

The established correspondence between the vol-
ume of material and the hourly workload enabled the 
basic material for classroom teaching to be established. 
To improve the quality of knowledge in distance learn-
ing, visual reference notes have been developed, the 
main purpose of which is both cognitive and explana-
tory. In order to acquire professional competencies, in 
addition to the basic material and professional material 
in higher mathematics provided for in the work pro-
gramme, it is proposed to extend it to “propaedeutic” 
material in the form of extracurricular forms of train-
ing. A list of sections of “propaedeutic” material for 
electrical engineering specialities is presented. The sys-
tem of forming qualitative knowledge is not limited to 
its use only for technical specialities, but can be extend-
ed to others, which is the subject of further research. 
Based on the analysis of problems in teaching higher 
mathematics and the solutions proposed by scientists, 
conclusions have been made regarding the need to take 
into account both regional factors and the specifics of 
professional training of engineering specialists. All this 
helps to prepare engineering personnel who will be 
competitive both in the Ukrainian labour market and in 
the markets of other countries.
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◼ Анотація. Набуття компетентностей здобувачами вищої освіти стикається з проблемами погіршення 
шкільних базових знань, а також неструктурованості і фрагментарності викладання вищої математики, 
які утруднюють засвоєння фахових дисциплін. Метою дослідження було вдосконалення методичного 
інструментарію для формування цілісної системи якісних знань та їх усвідомленого засвоєння. Було 
розроблено основні напрямки створення методичних та організаційних умов забезпечення наступності 
навчання та побудови міждисциплінарних зв’язків. Методологічно дослідження спиралося на 
використання методів аналізу та узагальнення при створенні наочного базового матеріалу. Статистичні 
методи застосовувалися при систематизації і обробці результатів перевірки залишкових знань студентів та 
оцінці результатів тестування як вибірок малого обсягу. Тестування знань шкільного курсу з математики 
та фізики студентів електротехнічних спеціальностей висвітлило недоліки їх підготовки, які необхідно 
враховувати при викладанні розділів вищої математики. Проаналізовано відповідність обсягів матеріалу 
дисципліни та часу на їх засвоєння, що дало змогу виділити із всього курсу вищої математики базові 
знання для забезпечення диференційованого підходу до набуття фахових знань. Розглянуто специфіку 
дистанційної форми навчання, що привело до створення наочних опорних конспектів з підвищеними 
роз’яснювальними функціями. Відповідно до фахових компетентностей запропонована класифікація 
матеріалу, що забезпечило міждисциплінарні зв’язки та розширило пропедевтичні можливості. 
Створений методичний підхід дозволив систематизувати навчальний матеріал з вищої математики, який 
може використовуватися професорсько-викладацьким складом, здобувачами та іншими учасниками 
навчального процесу, а також при розробці навчальних планів і складанні робочих навчальних програм

◼ Ключові слова: якість навчання; методика; система знань; вища математика; електротехнічна 
спеціальність; пропедевтика
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◼ Abstract. This article aimed to provide a comprehensive analysis and characterisation of the main directions 
and programmes of academic mobility for Ukrainian students, with particular attention to those specialising in 
information and library sciences. The methodological framework of the study included such methods as analysis 
and content analysis of academic sources  – primarily online resources  – along with critical and comparative 
analysis, generalisation, hypothesis formulation and forecasting. The article outlined various types of digital 
education programmes and initiatives available to students of humanities disciplines in Ukraine, taking into 
account their advantages and limitations, particularly in terms of their potential to enhance academic mobility. 
Key trends and directions in academic mobility and digital education programmes for humanities students in 
Ukraine were identified, and their potential to improve academic mobility and enrich the educational experience 
of students in these fields was discussed. The challenges and obstacles that must be overcome to realise the 
full potential of digital education programmes for academic mobility were addressed. There is considerable 
potential for the development of academic mobility within digital education programmes for humanities students 
in Ukraine; however, achieving this will require national stability, sustained effort and continued support. The 
prospects for academic mobility among Ukrainian humanities students through such programmes are linked to 
the ongoing adoption of digital technologies based on the experience of European universities, the exploration of 
international practices in innovative teaching methods, increased accessibility and flexibility in education, as well 
as the strengthening of cooperation and exchange within virtual learning environments
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◼ Introduction
Academic mobility is a vital component of international 
cooperation in higher education, promoting knowledge 
exchange, cultural integration and personal develop-
ment among students. These processes are of particu-
lar interest to young people within the context of the  

European digital learning space. The digital revolution 
has brought both new opportunities and challenges for 
academic mobility, enabling remote learning, online col-
laboration and the exchange of digital resources. At the 
same time, it has raised important questions regarding 
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A.M.  Hubina  (2024) have emphasised the importance 
of strengthening international capacity in areas such as 
grant and project activities, the preparation and sub-
mission of project proposals for competitive funding, 
and the development of strategic partnerships. Accord-
ing to their view, academic mobility aims to ensure that 
all teaching staff and university personnel participate 
in study visits and international placements as part of 
their professional development. Scholars H. Cherushe-
va  et al.  (2023) focused on pedagogical innovation in 
the context of virtual mobility, presenting examples 
of how digital platforms have been integrated into the 
teaching process at Ukrainian higher education institu-
tions. The authors examined the relationship between 
students’ digital competencies and their readiness to 
engage in international educational projects. In the 
study by R.  Karp  (2024), attention was drawn to the 
social aspects of academic mobility, particularly the 
impact of intercultural adaptation on the academic per-
formance of Ukrainian students in digital formats. The 
author emphasised the need to develop soft skills with-
in the context of remote collaboration. The article by 
L. Mykhailova et al. (2023) presented an analysis of the 
transformation of humanities education under the con-
ditions of digital mobility, based on empirical data from 
student participation in virtual international projects. 
The researchers concluded that humanities education 
is not only adapting to new realities but is also opening 
new interdisciplinary horizons through digital mobility. 
Authors A.-M. Chubniska &V. Guchko (2023) focused on 
the experiences of Ukrainian students participating in 
dual degree programmes, in which digital tools served 
not only as a platform for learning but also as a means 
of sociocultural integration. The study by O.V. Zhovnych 
& A.V. Duchenko (2024) examined the specific nature of 
academic mobility among students in regions destabi-
lised by armed conflict, with particular emphasis on the 
importance of maintaining digital infrastructure and 
ensuring institutional flexibility within universities. 

This article aimed to explore the current state of ac-
ademic mobility programmes for students in Ukraine, 
including those involving digital education, and to dis-
cuss the challenges and opportunities that are unique 
to students in the humanities. The study assessed in-
ternational academic mobility trends, analysed the 
participation of students from Kharkiv State Acade-
my of Culture in relevant programmes, and identified 
prospects for the development of such initiatives under 
present-day conditions.

◼ Materials and Methods
The theoretical basis of the research was a systems par-
adigm, which considers academic mobility as a com-
plex phenomenon shaped by the interaction of social, 
political, institutional and technological factors. This 
approach made it possible to consider not only the di-
rect experiences of participants but also the broader  

the exclusivity, accessibility and inclusivity of distance 
education, as well as the impact of digitalisation on tra-
ditional forms of educational mobility and the active 
participation of students from various disciplines, in-
cluding those in the humanities. In Ukraine, where the 
higher education sector is undergoing comprehensive 
reform, academic mobility is viewed as a key driver of 
modernisation and internationalisation. The complex 
geopolitical situation, particularly the full-scale war, has 
significantly affected the academic mobility opportuni-
ties available to Ukrainian students. Power outages, in-
ternet disruptions, and both psychological and logistical 
difficulties have posed major challenges for those par-
ticipating in international education programmes. Nev-
ertheless, international digital education projects and 
platforms have helped to mitigate some of these diffi-
culties by providing flexible learning opportunities and 
allowing students to complete coursework remotely.

The state of research on academic mobility within 
the European digital education space has been the sub-
ject of numerous studies. According to I.  Shemelinets 
& Y.  Nikolayev  (2022), new formats of academic mo-
bility have emerged as a result of the digitalisation of 
the learning process. The concept of digital mobility 
has also been explored by W.  Shen  et al.  (2022), who 
emphasise the flexibility and accessibility offered by 
digital platforms. A.M.  Samko  (2022) has analysed 
the trends and patterns of academic mobility in Eu-
rope, paying particular attention to the role of digital 
technologies in enabling and shaping these processes. 
C.  López-Duarte  et al.  (2021) highlighted the impor-
tance of international exchange for students’ profes-
sional development, as well as the transformative role 
of digital technologies in reshaping traditional forms 
of academic mobility. Online courses, virtual symposia 
and the integration of electronic educational platforms 
are expanding access to international education – even 
for those students who are unable to travel physically.

In Ukraine, research on academic mobility within 
the European digital education space remains rela-
tively limited. Most existing studies focus on broader 
issues such as educational reform, digitalisation, and 
international cooperation. However, there is a grow-
ing body of research aimed specifically at exploring 
the unique characteristics of academic mobility in the 
Ukrainian context. Academic literature reveals both 
similarities and differences when comparing the situ-
ation in Ukraine with wider European trends. Accord-
ing to O.  Kalinichenko  (2021), an attempt has been 
made to analyse changes in the structure of interna-
tional mobility among higher education students in 
Ukraine, with particular emphasis on institutional 
strategies and the influence of digital tools. The study 
highlighted that digitalisation has become not merely 
a response to current demands, but a necessary con-
dition for maintaining educational engagement dur-
ing times of disruption. Researchers A.P. Martyniuk & 
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context, including the influence of international co-
operation, EU digital policies, and regional initiatives 
aimed at supporting mobility in times of crisis. In-
creasingly important is the need for students enrolled 
in humanities programmes to understand the content 
and requirements of international academic mobility 
initiatives delivered through digital technologies and 
distance learning tools. Special attention was therefore 
given to the integration of digital educational solutions 
into higher humanities education, particularly in the 
field of information and library sciences (speciality 
029  ILAS). This discipline was selected due to its in-
herent need for mastering tools such as learning man-
agement system (LMS platforms), e.g., Canvas, analyti-
cal dashboards for monitoring academic performance, 
cloudbased services for collaborative work, and digital 
intercultural communication practices. The theoretical 
foundation for analysing trends in academic mobility 
within the European digital education space was also 
grounded in systems theory, which views academic 
mobility as a complex system influenced by economic, 
cultural, and political forces. The systems approach en-
abled a comprehensive analysis that took into account 
not only immediate factors but also broader institution-
al and societal structures.

The study was based on the author’s personal 
experience gained through participation in academ-
ic mobility programmes, as well as on the analysis of 
informal conversations with colleagues who had also 
taken part in such initiatives. Key aspects of the re-
search focused on academic mobility among Ukrainian 
higher education students with a view to integration 
into the European digital education space. A valuable 
contribution was the experience of participating in the 
BOBCATSSS (n.d.) 2023 symposium, held at Oslo Met-
ropolitan University (Norway), which was attended by 
three students from Kharkiv State Academy of Culture 
(KSAC). During the event, participants engaged in dis-
cussions concerning the organisational structure of 
the programme, its content, the accessibility of digital 
resources, and the effectiveness of the implemented 
methods of interaction (American Sociological Associ-
ation’s Code of Ethics, 1997). These informal exchang-
es helped to better understand the strengths of the 
initiative and to identify limitations that affected the 
efficiency of academic engagement. Particular atten-
tion was given to digital learning platforms, notably 
the Canvas LMS, which was used to support remote 
interaction and provide assistance to symposium par-
ticipants. Experience gained through the Seeds for the 
Future 2021 programme, organised by Huawei (Hua-
wei announces a...,  2021), and the Wildau-Kharkiv 
IT Bridge  (n.d.) project in 2022 (Germany) enabled 
a qualitative assessment of the structure, objectives, 
digital support, and impact of these programmes on 
the development of professional competencies. Within 
these programmes, issues related to digital academic 

mobility among students of information and library 
sciences were explored, alongside the specific features 
of their integration into the international education 
space and the challenges posed by crisis situations.

The methodological framework of the study incor-
porated a range of methods selected per the specific 
nature of the subject. Analysis and content analysis 
were used to examine academic articles, analytical re-
ports, regulatory documents (Law of Ukraine No. 1556-
VII, 2014), and official materials from international pro-
grammes related to digital education and mobility. The 
method of critical analysis enabled an assessment of 
the advantages and disadvantages of different formats 
of academic mobility, particularly through a compari-
son between in-person and digital modes. Reflection on 
the experience of participating in the BOBCATSSS 2023 
programme proved especially valuable, serving as an 
example of how international events have been adapt-
ed to hybrid and virtual formats. Comparative analysis 
was applied to evaluate the Seeds for the Future and 
Wildau-Kharkiv IT Bridge programmes, highlighting 
differences in educational formats, approaches to dig-
ital mobility depending on the organisers, target audi-
ences, and programme duration. The method of gen-
eralisation supported the formulation of conclusions 
regarding current trends: the flexible use of digital 
platforms, the growing role of institutional autonomy 
in decisions about programme participation, and the 
importance of inclusivity in virtual environments. Us-
ing forecasting methods, an attempt was made to an-
ticipate future directions in the development of digital 
academic mobility under martial law and the context of 
the post-crisis recovery of the education sector.

◼ Results and Discussion
The concept of academic mobility within the Europe-
an Higher Education Area (n.d.) (EHEA) refers to the 
movement of students, researchers, and academic staff 
between institutions across Europe, aimed at enhanc-
ing the quality and relevance of higher education, pro-
moting the exchange of knowledge and experience, and 
strengthening international cooperation and mutual 
understanding. This process encompasses a range of ac-
tivities, including study abroad programmes, Erasmus+ 
exchanges (Erasmus+ is the EU’s programme…,  n.d.), 
joint degree programmes, research collaborations, and 
academic conferences. Academic mobility is regarded 
as an essential component of the EHEA, which seeks 
to establish a harmonised and interconnected higher 
education system across Europe. The EHEA supports 
academic mobility as a means of fostering a shared Eu-
ropean identity, building a knowledge-based society, 
and addressing the challenges of globalisation and the 
digitalisation of education.

In Ukraine, a regulatory and legal framework has 
been developed to govern student academic mobility 
programmes. This framework comprises a complex 
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system of laws, regulations, and policies operating at 
both national and institutional levels. The primary legal 
document regulating academic mobility in Ukraine is 
the Law of Ukraine No. 1556-VII (2014), which sets out 
the principles and general provisions concerning the 
organisation and functioning of higher education insti-
tutions, as well as their relationships with other partici-
pants in the educational process. Ukrainian universities 
and other higher education institutions also have their 
own internal policies and regulations governing aca-
demic mobility programmes, which must comply with 
national legislation. These institutional policies often 
provide additional guidance on the requirements and 
procedures for participation in mobility programmes, 
including eligibility criteria, application procedures, 
and rules for credit transfer and recognition.

For Ukrainian university students, such pro-
grammes offer a unique opportunity to broaden their 
cultural horizons, gain international experience, and 
improve their foreign language proficiency. Similarly, 
participation in academic mobility programmes can 
enhance students’ career prospects by providing them 
with a competitive advantage in the labour market and 
helping them to develop key social skills, including ad-
aptability, communication, and intercultural compe-
tence. Academic mobility programmes also contribute 
to the internationalisation of Ukrainian higher educa-
tion institutions by promoting academic excellence and 
facilitating the exchange of best practices. Therefore, 
evaluating academic mobility programmes for Ukraini-
an university students is of particular importance, as it 
offers insights into current developments and the po-
tential of the digital society, as well as the challenges 
facing the national higher education system.

This study examined and analysed international 
academic mobility programmes available to Ukrainian 
higher education institutions, specifically involving un-
dergraduate and postgraduate students in information 
and library sciences (speciality 029 ILAS) at KSAC be-
tween 2014 and 2024. Among the programmes iden-
tified were Seeds for the Future (Cultivating digital tal-
ents…, n.d.), Wildau-Kharkiv IT Bridge (n.d.), and other 
short-term mobility initiatives, providing an overview 
of the opportunities available to Ukrainian students in 
this field. The Seeds for the Future 2021 (Huawei an-
nounces a..., 2021) international programme, organised 
by Huawei (China), invited the top students and gradu-
ates from Ukrainian higher education institutions who 
had successfully passed a competitive selection pro-
cess. This important educational initiative, now in its 
seventh consecutive year since its launch in 2018, has 
been supported by the Ministry of Education and Sci-
ence of Ukraine. It continues to promote the develop-
ment of high-quality education and supports the future 
employment of talented Ukrainians in the field of infor-
mation and communication technologies (ICT) (Seeds 
for the Future: The new…, 2023).

Seeds for the Future may be described as a unique 
international academic mobility programme aimed 
at enhancing knowledge exchange, deepening under-
standing of China and its culture, and fostering com-
munication and cooperation in the ICT sector. The pro-
gramme is funded by Huawei Technologies Co., Ltd., a 
global leader in ICT infrastructure and smart devices, 
and offers Ukrainian university students the oppor-
tunity to participate in remote learning, followed by a 
two-week study visit to China. Participants attend lec-
tures and seminars on ICT developments and trends, 
visit Huawei’s headquarters and research centres, learn 
about Chinese culture and way of life, and engage with 
professionals in the field as well as with fellow students 
from around the world. The programme is highly com-
petitive and involves a rigorous selection process based 
on academic achievement, English language proficien-
cy, and other criteria set by the sponsor. Successful par-
ticipants receive certificates of completion and become 
part of a global alumni network (Huawei announces 
a…, 2021). Seeds for the Future supports various forms 
of academic mobility for Ukrainian students, combining 
both online and offline components. The online stage 
includes virtual courses and lectures on advanced ICT 
topics such as 5G, cloud computing, and artificial intel-
ligence, aimed at providing students with solid theo-
retical knowledge in the field. The offline stage offers 
students the opportunity to travel to China, particularly 
to Huawei’s headquarters in Shenzhen, where they par-
ticipate in handson workshops and collaborate with in-
dustry professionals on real-world projects. The Seeds 
for the Future  2021 programme provided a blended 
model of academic mobility for Ukrainian students in-
terested in ICT, aiming to equip them with comprehen-
sive knowledge and practical skills in the sector.

The Seeds for the Future 2021 programme provid-
ed a blended model of academic mobility for Ukrainian 
students interested in ICT, aiming to equip them with 
comprehensive knowledge and practical skills in the 
sector. The programme offered Ukrainian students the 
opportunity to gain valuable experience and enhance 
their qualifications in the field of ICT, cutting-edge re-
search and development, as well as the innovative ap-
plication of ICT. It also enabled participants to interact 
and build professional connections with experts in the 
field. By taking part in Seeds for the Future 2021, stu-
dents gained insight into the latest trends and innova-
tions in ICT and broadened their cultural perspectives. 
However, certain drawbacks of the programme were 
noted. Participants were required to demonstrate a suf-
ficient level of English proficiency, as the programme 
was conducted entirely in English. Additionally, Seeds 
for the Future is highly selective, accepting only a lim-
ited number of students each year. Although the pro-
gramme covered travel and accommodation costs, dai-
ly expenses such as food and personal spending were 
not included. Despite these limitations, Seeds for the  
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Future  2021 provided Ukrainian students with a val-
uable opportunity to deepen their ICT knowledge and 
skills, gain practical experience, and establish connec-
tions with professionals in the field. Overall, partici-
pants evaluated the programme positively, expressing 
satisfaction with the learning outcomes  – particularly 
the improvement of their English proficiency and ap-
plied ICT skills in academic contexts.

The Wildau-Kharkiv IT Bridge programme may be 
described as a cross-border academic mobility initia-
tive aimed at fostering collaboration and knowledge ex-
change among students, researchers, and industry ex-
perts from Ukraine and Germany. The programme was 
designed to provide Ukrainian students with practical 
experience in the field of information technology (IT) 
through participation in various IT projects and work-
shops, organised with the support of the host institu-
tion, the Technical University of Applied Sciences Wil-
dau. The Wildau-Kharkiv IT Bridge  2022 programme 
was expected to contribute to the development of the 
IT industry in both countries and to strengthen cultur-
al and academic ties between Ukraine and Germany. 
It was intended to run for one academic year, during 
which students would participate in a range of activi-
ties aimed at expanding their knowledge and skills in 
IT (Wildau-Kharkiv IT Bridge, n.d.).

The Wildau-Kharkiv IT Bridge programme supports 
various forms of academic mobility aimed at promot-
ing international exchange and collaboration among 
Ukrainian students. These types of mobility include a 
range of opportunities, such as short-term study visits, 
which enable participation in intensive courses organ-
ised by the host university, offering students the chance 
to gain specialised knowledge and skills in a chosen 
field. The programme also includes internships with 
host organisations, allowing students to apply their aca-
demic knowledge in professional settings while gaining 
valuable practical experience. Joint research projects 
offer opportunities for students to collaborate with in-
dividuals or teams from the host university, institutions, 
or industry partners, encouraging knowledge transfer, 
intercultural understanding, and innovation. In addi-
tion, language courses are available to help students 
develop or improve their language skills, facilitating 
communication and interaction with people from di-
verse cultural and social backgrounds. All these forms 
of mobility are designed to support students’ academic 
and professional development, helping them strengthen 
the key competencies needed to contribute to Ukraine’s 
digital society and succeed in the global labour market.

Participation in the Wildau-Kharkiv IT Bridge 2022 
programme had both advantages and certain draw-
backs that should be considered in its evaluation. 
Among the positive aspects were the enhancement of 
academic and professional skills in the field of IT, made 
possible through participation in lectures, seminars, 
and practical training sessions. Exposure to a different 

academic environment and teaching approaches also 
played a significant role in broadening participants’ 
perspectives. Students had the opportunity to devel-
op cross-cultural competencies and global awareness, 
establish international contacts, and build collabora-
tive relationships with students and lecturers from 
the Technical University of Applied Sciences Wildau. 
An important outcome of the programme was the im-
provement of future employment prospects through 
the acquisition of new knowledge and hands-on expe-
rience. However, participation in the programme was 
not without challenges. One of the main limitations was 
the strict selection criteria, which narrowed the pool of 
potential candidates. Additionally, the short duration 
of the programme sometimes made it difficult to fully 
benefit from all the available opportunities. A limited 
number of places created competition among appli-
cants, even those who met the formal requirements. 
Further difficulties arose from academic and logistical 
issues, such as missing classes or exams at the home 
university and the need to ensure the transfer of aca-
demic credits. After completing the programme, some 
participants encountered limited employment oppor-
tunities, which also affected the overall assessment of 
the programme’s effectiveness.

It is important to note that the advantages and 
disadvantages of participating in the WildauKharkiv 
IT Bridge 2022 programme may vary depending on in-
dividual circumstances and expectations. Students are 
advised to carefully consider their educational, person-
al, and professional goals before applying. The compar-
ison of international academic mobility programmes 
for Ukrainian students was based on several criteria. 
These included the types of mobility supported by each 
programme, student eligibility requirements, the bene-
fits and drawbacks of participation, and the challenges 
faced by students involved in such programmes. A de-
tailed assessment of each programme was carried out 
using these criteria. The analysis revealed that the Seeds 
for the Future 2021 programme offered long-term mo-
bility opportunities for Ukrainian students in the field 
of ICT. It allowed students to gain deeper insight into 
the latest technological developments in ICT and take 
part in cultural exchange. However, the programme 
was limited to ICT students, and the highly competitive 
selection process made it difficult for many applicants 
to gain admission. The WildauKharkiv IT Bridge 2022 
programme provided short-term mobility opportuni-
ties for Ukrainian students. It was focused on strength-
ening students’ skills in software development and IT 
project management. The programme also offered op-
portunities for interaction with lecturers and students 
from various higher education institutions and a closer 
look at their teaching methods and research practices. 
Nonetheless, the programme was open to only a limited 
number of participants, and its short duration restrict-
ed the depth of learning.
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It can be concluded that both the Seeds for the 
Future 2021 and Wildau-Kharkiv IT Bridge 2022 pro-
grammes had their respective strengths and weakness-
es. The Seeds for the Future 2021 programme offered 
a relatively modest opportunity for long-term learning, 
whereas the WildauKharkiv IT Bridge 2022 provided a 
short-term yet intensive educational experience. The 
participant requirements for both programmes aligned 
with the intended learning outcomes, although the se-
lection process for Seeds for the Future was exception-
ally competitive. It is therefore recommended that the 
selection procedures for international academic mobil-
ity programmes be made more transparent and accessi-
ble to a broader range of students. The challenges faced 
by students participating in international academic 
mobility programmes in Ukraine are varied and com-
plex, and can be analysed from multiple perspectives 
(López-Duarte et al., 2021). One of the key challenges 
involves adapting to an entirely new academic and cul-
tural environment, which can be a difficult and demand-
ing experience for many students. Unfamiliar teaching 
methods, differing academic norms and expectations, 
and overcoming language barriers can also present sig-
nificant challenges for students. Another issue relates 
to the social and emotional impact of international mo-
bility, which can be both positive and negative. On the 
one hand, students may form new friendships, engage 
with different cultures, and acquire valuable skills and 
knowledge that can benefit their future careers. On the 
other hand, they may experience feelings of isolation, 
homesickness, and cultural disorientation, all of which 
can affect their academic performance and overall 
well-being. Financial constraints can also pose a ma-
jor obstacle, particularly for students from low-income 
backgrounds or those with limited access to scholar-
ships and financial support. Universities and policy-
makers need to recognise and address these challenges 
in order to enhance the effectiveness and sustainabil-
ity of international academic mobility programmes in 
Ukraine. Doing so will contribute to greater educa-
tional cooperation and exchange on the global stage.

It is worth highlighting the projects organised by 
the renowned international association BOBCATSSS, af-
filiated with the European Association for Library and 
Information Education and Research (EUCLID), which 
annually hosts symposia and forums for both profes-
sionals and students (presided over by Tania Todorova, 
University of Library Studies and Information Technol-
ogies,  Bulgaria). The name BOBCATSSS itself is an ac-
ronym derived from the cities originally involved in the 
collaboration: Budapest, Oslo, Barcelona, Copenhagen, 
Amsterdam, Tampere, Stuttgart, Sheffield, and Szom-
bathely. The annual symposia aim to promote academic 
mobility among students of higher education institu-
tions. Held every year since 1993, the symposia seek to 
create a platform for students and professionals to ex-
change knowledge and experience, support educational  

and professional development, and foster interdisci-
plinary collaboration. The BOBCATSSS International 
Symposium (BOBCATSSS,  n.d.) is widely recognised as 
a prominent academic forum, offering professionals, stu-
dents, and researchers in the field of library and infor-
mation science an opportunity to share ideas, exchange 
expertise, and contribute to the advancement of the 
discipline. It serves as a platform for discussing current 
trends and challenges in the field, while also exploring 
the potential of emerging technologies and innovations.

BOBCATSSS 2023 was expected to attract a diverse 
international audience, including students, academics, 
and researchers from around the world (Terra, 2023). 
This symposium represents a significant event, gener-
ating interest in the academic mobility of students from 
Ukrainian higher education institutions. Its importance 
and relevance to academic mobility in Ukraine are evi-
dent in its strong focus on promoting international col-
laboration and the exchange of ideas between students 
and professionals. The symposium offers students a val-
uable platform to engage with peers and experts from 
various countries, allowing them to explore diverse per-
spectives and approaches to academic and professional 
development. Participation in BOBCATSSS also contrib-
utes to the enhancement of intercultural communica-
tion skills and the cultivation of global thinking – both 
of which are essential competencies in today’s digital 
society. The theme of BOBCATSSS 2023 centred on con-
temporary trends and future prospects related to aca-
demic mobility in the digital age. Topics covered a wide 
range of issues, including – but not limited to – digital 
literacy, innovation, big data and analytics, information 
management, and emerging technologies. Overall, the 
target audience of BOBCATSSS is not limited to any sin-
gle group or profession; rather, it includes a broad and 
diverse community of individuals with a shared passion 
for library and information science. The venue and date 
of the BOBCATSSS 2023 symposium were determined 
well in advance and widely promoted through various 
media channels. The symposium was scheduled to take 
place in Oslo, Norway, from 25 to 27 January 2023, with 
Oslo Metropolitan University selected as the host in-
stitution. This choice was based on several factors, in-
cluding the university’s excellent facilities, its central 
location within the city, and its reputation as a hub for 
academic research and innovation. The time and place 
of the symposium were carefully selected to maximise 
participation and engagement from both academic pro-
fessionals and students.

The BOBCATSSS programme is organised by stu-
dents and lecturers from various European universi-
ties, providing a unique platform for the exchange of 
ideas and best practices. It may be considered an ex-
ample of hybrid academic mobility, as participants can 
engage both in person and remotely. The main tool for 
communication and educational management during 
the event was the Canvas LMS  – a learning platform 
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that provided access to educational materials, assign-
ments, and communication channels between students 
and lecturers. This platform played a crucial role for 
Ukrainian students, who faced barriers to accessing ed-
ucational content due to the ongoing war. In particular, 
during periods of frequent power outages in Ukraine, 
the ability to download materials for offline use signif-
icantly improved the effectiveness of the learning pro-
cess in conditions of an unstable internet connection.

Participation in the BOBCATSSS symposium offers 
several benefits for students of higher education insti-
tutions in Ukraine. Firstly, the symposium provides a 
platform for engaging in academic discussions and ex-
changing ideas with professionals in their field. It gives 
students the opportunity to broaden their knowledge 
and gain valuable insights into current trends and prac-
tices within their areas of study. Secondly, the sympo-
sium enables students to network with a range of ex-
perts and potential employers. This can lead to career 
opportunities, collaborative projects, and mentoring 
relationships that significantly contribute to students’ 
academic and professional development. Finally, the 
symposium allows students to explore different cul-
tures and international perspectives, helping to en-
hance their social and communication skills, as well as 
their ability to adapt to diverse environments.

The activities available to BOBCATSSS participants 
include: various academic and professional panels on 
library and information science, as well as information 
management more broadly; interactive sessions and 
round tables dedicated to current issues in the field; and 
pre-conference workshops offering hands-on experience 
and training in relevant software and hardware. These 
workshops are designed to strengthen the skills and 
competencies of professionals working in the field of li-
brarianship and information science. In addition, partic-
ipants have the opportunity to engage with like-minded 
scholars and practitioners, gaining fresh perspectives on 
some of the most pressing challenges facing the rapidly 
evolving information landscape in the digital age. Partic-
ipation in the BOBCATSSS symposium offers Ukrainian 
students in higher education a valuable opportunity for 
academic and professional development. By taking part 
in various workshops, lectures, and events presented at 
the symposium, students can acquire relevant knowl-
edge and skills applicable to their field of study. The 
symposium also enables students to network with pro-
fessionals and peers from their disciplines, potentially 
opening pathways for collaboration, mentorship, and 
future career advancement. For Ukrainian university 
students seeking to strengthen their academic and pro-
fessional prospects, participation in the symposium rep-
resents a meaningful investment.

However, attending BOBCATSSS may involve cer-
tain potential drawbacks that could deter Ukraini-
an students. One such challenge is the potential lan-
guage barrier, as presentations and discussions at the  

symposium are held in English and other languages. 
This could pose difficulties for individuals who are not 
proficient in the languages used during the event and 
may limit their ability to fully engage with the seminars, 
lectures, and discussions on offer. In such cases, partic-
ipants may struggle to fully grasp the content of the 
conference, which could negatively affect their overall 
experience. However, it should be noted that these chal-
lenges can be mitigated through the provision of trans-
lation services and language support for those who 
require them. Ultimately, the time commitment need-
ed to participate in the symposium may be a drawback 
for some students, as they might miss classes or other 
academic obligations. Nevertheless, with careful plan-
ning and communication with their lecturers, students 
can minimise the impact of their absence and catch up 
on coursework upon their return. It is important to ac-
knowledge the potential barriers to attending confer-
ences such as BOBCATSSS  2023, so that appropriate 
measures can be taken to ensure an inclusive and pos-
itive experience for all participants. While BOBCATSSS 
may present certain difficulties for Ukrainian students, 
these can be overcome through proactive strategies 
and planning. The benefits of participating in the sym-
posium – including enhanced academic and profession-
al development  – make it a valuable opportunity that 
should not be overlooked. An analysis of the interna-
tional annual BOBCATSSS symposium provides useful 
insights into the advantages and potential limitations 
of participating in academic mobility programmes for 
students at Ukrainian higher education institutions. 
The symposium offers a series of workshops, lectures 
and other activities that contribute to students’ learn-
ing and skills enhancement. Overall, participation in 
programmes such as BOBCATSSS is of significant im-
portance for Ukrainian students, as it allows them 
to engage with diverse perspectives and strengthen 
the competencies and knowledge needed to thrive in 
Ukraine’s digital society.

The integration of digital education programmes 
into academic mobility initiatives remains a relative-
ly recent development, and empirical research into 
their effectiveness is still limited. However, numerous 
successful examples demonstrate the potential of this 
approach. For instance, several universities in Ukraine 
have begun implementing online courses as part of their 
academic mobility programmes, enabling students to 
study abroad while remaining connected to their home 
institutions. Despite these positive developments, the 
current state of academic mobility programmes for 
students in the humanities in Ukraine  – particularly 
those involving digital education  – faces several chal-
lenges and limitations. One of the key issues is the lack 
of infrastructure and resources required to support 
such initiatives, particularly in the areas of technology 
and communication. Similarly, there is often a need for 
additional training and support for academic staff and  
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administrators involved in these programmes, as well 
as a need to develop more precise methods for evaluat-
ing and analysing their effectiveness.

The participation of students from Kharkiv State 
Academy of Culture in international academic mobility 
programmes has proved to be a key factor in the devel-
opment of their professional competencies. The most 
notable impact was observed in the areas of digital liter-
acy, intercultural communication, and adaptive skills – 
all of which directly influence future professional activ-
ities in the field of library and information science. The 
Seeds for the Future 2021 programme, organised by 
Huawei, provided students with practical knowledge 
in the field of information and communication technol-
ogies. The educational content, which covered topics 
such as 5G, cloud computing, artificial intelligence, and 
cybersecurity, aligned with current demands for digital 
competence among specialists in the humanities. Par-
ticipation in virtual training sessions, team projects, 
and English lectures contributed not only to profession-
al development but also to the students’ linguistic profi-
ciency, significantly broadening their future opportuni-
ties for international collaboration.

The Wildau-Kharkiv IT Bridge project also had a 
positive impact on the development of students’ profes-
sional skills. As part of this cross-border partnership, 
students participated in real-life IT projects, seminars, 
and workshops delivered by lecturers from the Techni-
cal University of Applied Sciences Wildau (Germany). 
Engagement with representatives of the German aca-
demic community enabled participants to explore prac-
tical aspects of managing educational platforms, digital 
document workflows, and innovative methods of infor-
mation processing. The experience gained served as a 
foundation for further professional specialisation in 
areas such as digital libraries, electronic archives, and 
information management. The BOBCATSSS  2023 pro-
gramme exemplified a hybrid form of academic mobil-
ity. The use of the Canvas LMS platform as the primary 
tool for remote interaction during the symposium pro-
vided students with hands-on experience in working 
with modern digital services. This contributed to the 
development of both asynchronous and synchronous 
communication skills – an essential component of pro-
fessional practice in the library and information sector. 
Such skills have become particularly relevant during 
the transition to remote and blended service formats in 
libraries, archives, and information centres.

In addition to professional development, mobili-
ty programmes also contributed to the enhancement 
of soft skills, including intercultural communication, 
teamwork, time management, and digital ethics. Par-
ticipation in international projects improved students’ 
ability to adapt to new environments, respond swiftly 
to changes, and think critically when analysing infor-
mation. These skills form a foundation for future career 
progression, particularly within international projects, 

educational platforms, digital libraries, and the field of 
scientific and information support. The findings indi-
cate that participation in international academic mo-
bility programmes opens up a range of opportunities 
for students. Graduates are more likely to be competi-
tive in the international job market, engage in joint re-
search initiatives, work in digital communications, and 
take on roles as coordinators of international educa-
tional projects. The development of such initiatives is 
fostering a new generation of humanities professionals 
who not only possess subject-specific expertise but are 
also equipped to operate effectively in the context of 
digital transformation.

The current state of academic mobility programmes 
for students in the humanities in Ukraine, particularly 
those involving digital education, is both complex and 
evolving. While this approach offers numerous oppor-
tunities and potential benefits, it also presents wide-
spread challenges that must be addressed to realise its 
full potential. Despite the clear advantages of digital ac-
ademic mobility, researchers have highlighted several 
issues associated with its implementation. As noted by 
R.M.  Ryan  et al.  (2021), limited social interaction due 
to the absence of direct communication with lecturers 
and peers may reduce the effectiveness of learning and 
negatively affect student motivation. Furthermore, not 
all students possess sufficient skills to use online tools 
effectively, underscoring the issue of low digital literacy. 
According to A. Bozkurt & R.C. Sharma (2020), distance 
learning also requires a high level of self-discipline and 
organisation, which can be particularly demanding for 
some students – especially in times of crisis.

Despite considerable academic interest and publi-
cation activity in this area, certain aspects of academic 
mobility in the European digital education space re-
main under-researched. In particular, there is a need 
for greater insight into how digital technologies are 
shaping mobility models and the lived experiences 
of mobile students in the humanities, many of whom 
have limited proficiency in information and communi-
cation technologies. In the context of growing interest 
in academic mobility in Ukraine, it is worth highlight-
ing the study by A.M.  Samko  (2022), who analysed 
the impact of martial law on the educational process 
and emphasised the need to adapt academic mobili-
ty programmes to new realities, particularly through 
the use of digital technologies to ensure continuity of 
learning. On the other hand, in their article, T.A. Vasilie-
va & Yu.M.  Petrushenko  (2022) explored the integra-
tion of Ukrainian students into the European educa-
tional space via academic mobility programmes. The 
researchers stressed the importance of intercultural 
competence and foreign language proficiency as key 
factors for the successful integration of students into 
the international academic environment. S.  Amelina 
& I. Kononchuk (2023) argued that effective practical 
training for future translators in Germany includes  
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internships, the completion of profession-oriented 
tasks, and participation in a semester abroad, all of which 
contribute to the development of strong translation 
competence. The study also placed significant emphasis 
on the independent search for internship placements 
by students, which fosters their sense of responsibil-
ity and adaptability to professional environments.

Several key areas have been identified where fur-
ther research is required. These include: the impact of 
digitalisation on academic mobility; the role of inter-
cultural competence within mobility programmes; and 
the effects of academic mobility on host institutions. In-
vestigating these issues is essential for the sustainable 
development of academic mobility within the Europe-
an digital education space and for shaping strategies to 
enhance the quality and inclusiveness of the mobility 
experience for all students. While academic mobility is 
becoming increasingly accessible in the digital age, it 
also demands the adaptation of curricula and the provi-
sion of appropriate student support within new educa-
tional formats (Shkarlet, 2022).

The findings of this study suggest that digital aca-
demic mobility programmes have considerable poten-
tial to influence the professional training of students in 
the humanities. A comparison with existing scholarly 
research confirmed the relevance of such initiatives, 
while also indicating some shifting areas of focus. In 
the research of W.  Shen  et al.  (2022), emphasis was 
placed on the importance of technical support and a 
stable digital environment for the effective delivery of 
virtual mobility. The experience of students from KSAC 
supports these observations: unstable internet access 
in Ukraine under martial law significantly complicated 
the learning process. However, the functionality of the 
Canvas LMS platform enabled participants to download 
materials for offline use, which helped to mitigate some 
of the digital barriers. C. López-Duarte et al. (2021) ar-
gued that the main challenge of digital academic mobil-
ity remains the limited level of social interaction, which 
negatively affects the development of intercultural 
competence. However, the present study revealed a 
contrasting perspective: programmes such as Seeds for 
the Future and Wildau-Kharkiv IT Bridge enabled stu-
dents to develop social skills through teamwork on pro-
jects, participation in debates, and engagement in on-
line seminars. This suggests that different programme 
models foster varying mechanisms of socialisation.

Y. Chen et al. (2021) focused on the emotional chal-
lenges associated with digital learning, including de-
creased motivation, feelings of isolation, and screen fa-
tigue. Similar difficulties were observed in the present 
study; however, the presence of mentors, support from 
programme coordinators, and regular feedback helped 
to alleviate these issues to some extent. The insights 
of A.  Bozkurt & R.C.  Sharma  (2020) are particularly 
valuable, as they argued that digital mobility requires 
a rethinking of pedagogical approaches, including  

adaptation to cultural differences and the introduction 
of new forms of assessment. The experience of BOB-
CATSSS  2023 and Wildau-Kharkiv IT Bridge demon-
strated that the most successful elements of these 
programmes involved the use of interactive teaching 
methods – such as peer review, digital portfolios, and vir-
tual presentations. This highlights the essential role of in-
novative pedagogy in delivering effective digital mobility.

It has been found that humanities disciplines re-
main underrepresented in current research on digital 
mobility. For example, the publications of W.  Shen  et 
al. (2022) focused primarily on technical and manage-
ment-related fields, while the impact of digital mobili-
ty on the formation of professional identity among li-
brary and archival science specialists has received little 
scholarly attention. The experience of students from 
KSAC highlights the considerable potential of such pro-
grammes for integrating digital technologies into the 
humanities and for fostering flexible, interdisciplinary 
competences. It is important to note that internation-
al academic mobility in digital format holds significant 
social value for humanities students in Ukraine. It con-
tributes to reducing educational inequality  – particu-
larly in times of war, when physical travel abroad is 
either restricted or impossible. Virtual participation in 
mobility programmes such as BOBCATSSS serves as a 
tool for social integration, enabling Ukrainian students 
to remain part of the global academic community.

It must also be acknowledged that scholarly litera-
ture still lacks an in-depth analysis of the emotional di-
mension of digital mobility, particularly concerning the 
impact of stress, cognitive overload, and fluctuations in 
motivation. These issues were mentioned only briefly 
in the articles of Y. Chen et al. (2021) and R.M. Ryan et 
al.  (2021). This study partially reflects these aspects 
through students’ reflections on the challenges of 
adapting to the intensive format of virtual interaction. 
This opens up new avenues for further psychological 
research in the field. Accordingly, the findings of the 
analysis support the conclusion that digital academic 
mobility, despite its limitations, has a tangible impact 
on the professional training of Ukrainian students. It 
contributes to the development of flexible competenc-
es, lifelong learning skills, self-management, intercul-
tural communication, and digital literacy. These attrib-
utes align with the demands of the 21st-century labour 
market and help prepare future professionals to navi-
gate the realities of a global digital society. Comparing 
the results of this study with the conclusions of oth-
er researchers not only confirms key trends but also 
highlights underexplored areas  – particularly within 
the sphere of digital mobility in the humanities, insti-
tutional autonomy in the context of non-formal edu-
cational initiatives, and the effects of crisis conditions 
(such as war and the pandemic) on emerging forms of 
mobility. These aspects may serve as a foundation for 
further interdisciplinary research at the intersection of 
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education studies, cultural studies, information tech-
nology, and pedagogy.

◼ Conclusions
As a result of the study, it was established that aca-
demic mobility in digital format offers new oppor-
tunities for humanities students, particularly in the 
context of social and political instability. Participa-
tion in international programmes such as Seeds for 
the Future 2021, Wildau-Kharkiv IT Bridge 2022, and 
BOBCATSSS  2023 demonstrated significant potential 
for the development of students’ professional and in-
tercultural competences. These initiatives contributed 
not only to the enhancement of digital skills but also 
to the advancement of interdisciplinary collaboration, 
critical thinking, self-organisation, and communica-
tion in multilingual environments.

The experience of engaging in digital forms of 
academic mobility showed that humanities students 
are capable of effectively adapting to new models of 
learning and professional development. Digital mo-
bility programmes facilitated a deeper understand-
ing of current technological trends, which is essential 
for future careers in information, library and archi-
val sciences. However, several limitations were also 
identified, including technical difficulties, insufficient 
levels of digital literacy, and unequal access to qual-
ity internet infrastructure. The analysis of mobility 
programmes made it possible to identify the compo-
nents that most strongly influence the success of stu-
dent participation: the availability of digital learning 
platforms, active engagement with mentors, support 

from coordinators, and flexibility in organisational ar-
rangements. These factors proved crucial for the suc-
cessful integration of KSAC students into international  
academic environments.

Digital academic mobility is an effective tool for the 
professional training of students in the humanities. It 
helps to compensate for the limitations of physical mo-
bility, particularly under wartime conditions, and lays 
the groundwork for the future integration of the Ukrain-
ian education system into the European and global ac-
ademic space. The prospects for developing academic 
mobility for humanities students through digital educa-
tion programmes in Ukraine are clearly promising and 
merit further enhancement. Digital technologies create 
new opportunities for innovative teaching and learn-
ing practices, increased accessibility and flexibility in 
education, and stronger collaboration and exchange 
in virtual environments. The development of digital 
education programmes will help to overcome some of 
the barriers to academic mobility, such as geographi-
cal constraints and financial limitations, by enabling 
students to take part in remote exchange programmes, 
online courses, and joint research projects.
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◼ Анотація. Мета цієї статті  – всебічний аналіз та характеристика основних напрямів і програм 
академічної мобільності для українських студентів, з акцентом на здобувачах інформаційно-
бібліотечного профілю. Методологічний апарат дослідження включав такі методи, як: аналіз та 
контент-аналіз наукових джерел, переважно – інтернет-ресурсів, метод критичного та порівняльного 
аналізу, метод узагальнення, метод гіпотези та прогнозування. У статті описано різні типи цифрових 
освітніх програм та ініціатив, доступних для студентів гуманітарних спеціальностей в Україні, а також 
враховано їхні переваги та недоліки, зокрема з погляду їхнього потенціалу для посилення академічної 
мобільності. Визначено ключові тенденції та напрями академічної мобільності та програм цифрової 
освіти для студентів гуманітаріїв в Україні, а також обговорено їхній потенціал для підвищення 
академічної мобільності та покращення освітнього досвіду студентів гуманітарних спеціальностей. 
Висвітлено виклики та перешкоди, які доведеться подолати, щоб реалізувати весь потенціал цифрових 
освітніх програм для академічної мобільності. Існує великий потенціал для розвитку академічної 
мобільності в рамках цифрових освітніх програм для студентів гуманітарних спеціальностей в Україні, 
хоча для подолання викликів і повної реалізації цього потенціалу знадобляться: стабільність в країні, 
постійні зусилля та підтримка. Перспективи розвитку академічної мобільності серед українських 
студентів гуманітарних спеціальностей за такими програмами спрямовані на подальше опанування 
цифрових технологій із досвіду європейських університетів; ознайомлення з міжнародним досвідом 
використання інноваційних практик навчання, підвищення доступності та гнучкості освіти, посилення 
співпраці та обміну у віртуальному середовищі

◼ Ключові слова: студентська мобільність; освітній простір; зарубіжне стажування; цифрові освітні 
проєкти; міжнародні програми
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◼ Abstract. This study aimed to examine and analyse the key factors influencing the modernisation of vocational 
education in Ukraine to enhance its alignment with contemporary labour market demands. The research focused 
on the impact of international experience on the development of Ukraine’s vocational education system. The 
methodology employed a systemic approach, enabling an examination of the vocational education system within 
the context of global trends. This approach facilitated the identification of links between international educational 
practices and transformations within Ukraine’s vocational education system. Adopting global practices and 
models represents a crucial step in reforming the country’s education system, contributing to improving specialist 
training quality and competitiveness in the global labour market. The study explored examples of the successful 
integration of international teaching approaches, the adaptation of professional standards, and the implementation 
of advanced technologies in the educational process. Attention was given to the analysis of European countries’ 
experience, where vocational education is based on the principles of the dual training system, as well as the use 
of distance learning technologies in response to contemporary global challenges. The key findings indicated 
that the implementation of international approaches significantly enhances the level of vocational training and 
students’ adaptability to the conditions of the modern labour market. The study also identified certain challenges 
and limitations, including cultural and socio-economic differences that may affect the effectiveness of integrating 
foreign experience into Ukraine’s education system. A crucial aspect is the need to adapt international models 
to national conditions, requiring close cooperation between government bodies, educational institutions, and 
businesses. The main findings highlight the importance of systematically studying and adapting international 
experience to ensure the sustainable development of Ukraine’s vocational education system
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◼ Introduction
The relevance of examining the impact of global prac-
tices on the modernisation of Ukrainian vocational 
education is driven by globalisation and the country’s 

integration into the global educational and economic 
landscape. In a world of rapid technological advance-
ment and changing demands for worker qualifications, 
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with employers, curriculum updates, and enhanced 
practical training for students are proposed. Litera-
ture, notably J.-H.  Im & G.  Park  (2024), has been ex-
ploring the implementation of dual education systems, 
which combine theoretical learning in educational in-
stitutions with practical training in workplaces. This 
approach is already widely used in Western European 
countries and has proven its effectiveness in training 
highly qualified personnel. In Ukraine, there is also a 
growing interest in this system, and researchers point 
to its potential to address the problem of a mismatch 
between the training of specialists and the current 
demands of the job market. E.  Cinkara & E.M.  Yük-
sel  (2024) also researched the dual education sys-
tem, using Germany as an example. They found that 
the implementation of elements of dual education in 
Ukrainian vocational education contributes to better 
preparation of students for real working conditions 
and reduces youth unemployment.

I. Kocharian & O. Kratt (2022) studied the reform of 
the vocational education system in Ukraine, emphasis-
ing the importance of integrating European standards. 
They found that this contributes to improving the qual-
ity of the educational process and ensures the compet-
itiveness of Ukrainian specialists in the international 
labour market. V.  Naumchuk  et al.  (2024) focused on 
the pedagogical legacy of European countries, examin-
ing its significance for the modernisation of vocational 
education in Ukraine. They also noted that the integra-
tion of international educational approaches allows for 
increasing the level of innovation in vocational training. 
Contemporary researchers have not sufficiently stud-
ied the issue of effective mechanisms for implementing 
international experience into the Ukrainian vocational 
education system. In particular, there is a lack of com-
prehensive studies that would analyse successful cases 
of integrating educational practices from other coun-
tries into Ukrainian realities.

This research aimed to identify the key factors in 
modernising Ukrainian vocational education to in-
crease its relevance to the current demands of the job 
market. The research aimed to analyse the main trends 
in the development of vocational education in Ukraine 
and to compare them with corresponding trends in 
other countries. It also sought to study international 
experiences in reforming vocational education, with a 
particular focus on Germany, Finland, Poland, and Can-
ada, in order to identify successful practices that could 
be adapted to the Ukrainian context. Additionally, the 
research intended to identify potential obstacles and 
challenges in applying international experience to the 
Ukrainian vocational education system.

◼ Materials and Methods
The methodological foundation of this research was a 
systematic approach to examine the Ukrainian vocation-
al education system within the context of global trends. 

the Ukrainian vocational education system faces the 
need to adapt to contemporary challenges. Internation-
al experience provides valuable examples of effective 
practices that can be applied in the Ukrainian educa-
tional system to enhance its competitiveness in the job 
market. However, there is a mismatch between the na-
tional vocational education system and the needs of the 
modern job market. Educational programmes often fail 
to incorporate innovative methods and approaches that 
are already widely used in other countries. The short-
comings of the Ukrainian regulatory framework and the 
lack of a systematic approach to implementing interna-
tional experience complicate the process of modernis-
ing educational programmes. The need to examine the 
role of global experience in transforming Ukrainian vo-
cational education is driven by the necessity to enhance 
the quality of teaching and ensure that graduates meet 
the demands of the contemporary job market. Studying 
international experience allows for the identification of 
leading practices and their adaptation to Ukrainian re-
alities, which will contribute to the development of an 
innovative economy and enhance the competitiveness 
of the national workforce.

Examining the impact of global experience on im-
proving the vocational education system is a relevant 
issue in contemporary academic discourse, as it di-
rectly influences the development of the education-
al environment. In recent years, significant attention 
has been focused on analysing this issue. For example, 
T.  Walsh  (2024) noted that globalisation has signifi-
cantly impacted the vocational education system, forc-
ing it to adapt to new job market demands. They found 
that the process of globalisation requires the vocation-
al education system to be flexible, open to innovation, 
and able to respond quickly to changes. The need to 
develop interdisciplinary skills in future specialists, en-
abling them to work in constantly changing conditions, 
is particularly emphasised. As highlighted by R. Dobro-
volska  et al.  (2023), modern vocational education is 
increasingly focused on the use of digital technologies, 
which provide remote learning, access to diverse infor-
mation resources, and the ability to create interactive 
learning environments. They also emphasised that the 
digitalisation of education promotes independence 
among higher education students and increases their 
motivation to learn. It is also noted that the develop-
ment of digital literacy among lecturers and students 
is essential for the effective use of new technologies, as 
discovered by D. Nilendu (2024).

Research by C. Regehr et al. (2024) indicated that 
vocational education does not always meet the needs of 
the modern job market, creating the problem of gradu-
ate underemployment. The main reasons for this phe-
nomenon are outdated curricula, insufficient attention 
to the development of practical skills, and a mismatch 
between theoretical knowledge and current industry 
demands. To address these issues, active collaboration  
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This approach allowed for an understanding of the re-
lationship between international educational practices 
and changes in the Ukrainian vocational education sys-
tem. A comparative analysis of the educational systems 
of several countries was used, which helped to identify 
opportunities for applying international experience in 
the Ukrainian context. Four countries were selected for 
analysis: Germany, Finland, Poland, and Canada. Their 
educational models represent different approaches to 
vocational education. This selection includes countries 
with developed dual education systems, technological 
innovations, and flexible curricula, allowing for a com-
prehensive assessment of various effective practices 
and their potential for adaptation in Ukraine. The cri-
teria for selecting these countries included the level of 
development of vocational education, its relevance to 
labour market demands, and the presence of successful 
reforms in this area. Germany was chosen for its dual 
education system, which combines theoretical learning 
with practical workplace training. Finland is known for 
its innovative approaches to education and high level 
of vocational training, making it an important model 
for research. Poland, as a country with a transitional 
economy and a reformed education system, represents 
an example of successful integration into the European 
educational space. Canada was chosen for its experi-
ence in developing vocational education programmes 
that are focused on the needs of the labour market and 
economic development.

The main evaluation criteria for the vocational ed-
ucation systems were adaptability to labour market 
needs, integration of modern technologies into the 
educational process, the level of cooperation between 
educational institutions and employers, and the effec-
tiveness of educational programmes. In addition to 
this, the study used materials from international or-
ganisations, such as United Nations Educational, Sci-
entific and Cultural Organization (UNESCO) (UNESCO 
World Heritage Convention,  n.d.), the Organisation 
for Economic Co-operation and Development (OECD) 
(The organization for…, n.d.), and the European Com-
mission  (n.d.). These were used to ensure the objec-
tivity and reliability of the research. They provided 
reliable data and analytical reports on the state and 
development of vocational education in various coun-
tries, which allowed for a deep and well-founded com-
parative analysis. The use of these sources helped to 
identify general trends and best practices that can be 
adapted to the Ukrainian context. The comparisons 
also made it possible to distinguish between common 
features and differences between approaches to voca-
tional education in different countries. This aided in 
identifying elements of international experience that 
can be successfully adapted to Ukrainian conditions. 
For example, the integration of dual training systems 
and the use of cutting-edge technologies showed 
promise in improving the quality of specialist training. 

At the same time, the research revealed specific condi-
tions, such as cultural and socio-economic factors, that 
must be taken into account for the effective implemen-
tation of these elements in Ukraine. Understanding 
these factors helped to develop effective strategies for 
introducing new educational practices, ensuring their 
relevance to local realities and increasing the likeli-
hood of successful change implementation.

◼ Results
In the context of integration processes affecting all 
aspects of life, Ukrainian vocational education is un-
dergoing reform and adaptation to new challenges 
and labour market demands. The main trends in the 
development of vocational education in Ukraine can 
be outlined through several important aspects. Digi-
talisation and informatisation of vocational education 
are becoming an integral part of the development of 
this field. The introduction of information technolo-
gies and distance learning allows for the expansion of 
access to education, especially for remote regions and 
socially vulnerable populations. Digital platforms, such 
as online courses, webinars, and educational portals, 
are becoming increasingly popular among students 
and lecturers. This not only simplifies access to knowl-
edge but also promotes the development of new forms 
of learning that are more flexible and adaptable to the 
needs of modern society. The next important direction 
is increasing the practical focus of vocational education. 
The modern labour market requires graduates to have 
not only in-depth theoretical knowledge but also prac-
tical skills that can be directly applied in the workplace. 
In this regard, an important trend is expanding cooper-
ation between educational institutions and employers, 
which allows for better alignment of educational pro-
grammes with real market needs. This includes intern-
ships, work placements, and employer participation in 
the development of curricula and standards.

A pressing issue remains the need to ensure in-
clusivity and accessibility of vocational education for 
all categories of the population, including individuals 
with special educational needs. This requires the crea-
tion of appropriate learning conditions, the adaptation 
of curricula, and the provision of necessary support for 
such students. Inclusivity in vocational education con-
tributes to the development of a more just and socially 
responsible society, where everyone has equal oppor-
tunities to receive quality education and realise their 
potential. An important aspect is the need to update the 
material and technical base of educational institutions, 
ensuring the training of specialists to meet modern 
requirements. Many vocational education institutions 
in Ukraine face the problem of outdated infrastruc-
ture, equipment, and teaching materials. To address 
this issue, it is important to attract additional resourc-
es, including through cooperation with the private 
sector, international organisations, and foundations.  
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At the same time, lecturers working in vocational ed-
ucation must not only have a high level of knowledge 
in their fields but also continuously update their skills 
and competencies. This includes professional devel-
opment, participation in training and seminars, and 
the exchange of experience with colleagues both do-
mestically and abroad. Professional development of 
lecturers is a prerequisite for ensuring high-quality 
education and training of competitive specialists. The 
next direction worth considering is the internation-
alisation of vocational education, which involves the 
active participation of Ukrainian educational institu-
tions in international exchange programmes, projects, 
and cooperation with foreign partners. This allows not 
only to improve the level of student training but also to 
expand opportunities for their future professional ca-
reers abroad. International cooperation also contrib-
utes to enhancing the prestige of Ukrainian vocational 
education on the global stage.

Finally, but no less important, is the growing need to 
harmonise the national vocational education system with 
European standards. This is due to Ukraine’s integration 
into the European space, as well as the need to improve 

the quality of education to ensure the competitiveness  
of graduates in the international labour market. An im-
portant role in this process is played by the introduc-
tion of European practices, such as the credit-modular 
learning system, dual education, professional stand-
ards, and certification. Dual education, for example, 
allows students to combine learning with practical ac-
tivities in enterprises, which contributes to their acqui-
sition of real professional skills and knowledge neces-
sary for working in modern conditions.

Vocational education in Ukraine faces numerous 
challenges, including adapting to market needs, inte-
grating modern technologies, developing cooperation 
with employers, and improving the effectiveness of ed-
ucational programmes. These issues require a compre-
hensive approach and active interaction between the 
state, educational institutions, and employers. To over-
come these challenges, it is necessary to ensure a clos-
er link between the education system and the labour 
market, which will better prepare specialists capable of 
successfully competing in the modern labour market. 
An overview of the Ukrainian vocational education sys-
tem is presented in Table 1.

Source: compiled by the authors based on data from S. Palamar et al. (2023), I.P. Deca et al. (2023)

Table 1. Analysis of vocational education in Ukraine based on relevant criteria

Criterion Characteristics of Ukrainian vocational education

Adaptability to labour market needs

Vocational education in Ukraine continues to adapt to labour market needs, but changes are slow. 
The development of new curricula and specialisations often lags behind the rapid changes in the 

labour market. For example, in 2023, only 40% of educational institutions updated their programmes 
following current labour market requirements. This leads to graduates potentially experiencing 

difficulties when entering the labour market due to an insufficient match between their skills and 
knowledge and modern requirements.

Integration of modern technologies 
into the educational process

The integration of modern technologies into the educational process in Ukraine is not yet sufficiently 
widespread. Although there are individual initiatives and projects, most educational institutions  
do not keep pace with the rate of technological development. According to 2023 data, only 30%  

of educational institutions have implemented modern IT technologies into the educational process, 
which limits students’ opportunities to acquire practical skills in relevant technologies.

Level of cooperation between 
educational institutions and 

employers

Cooperation between educational institutions and employers in Ukraine remains insufficient. 
According to 2023 data, only 25% of educational institutions have active partnerships  

with employers. This limits students’ opportunities to gain practical experience and knowledge  
that meet the real demands of the labour market.

Effectiveness of educational 
programmes

The effectiveness of educational programmes varies depending on the specialisation and educational 
institution. However, in general, there are problems with the quality and relevance of educational 

programmes. Many of them are not sufficiently focused on the practical skills needed in a real working 
environment. 2023 data shows that about 50% of students note a mismatch between educational 

programmes and labour market needs.

Based on the information above, the main trends in 
the development of vocational education in Ukraine indi-
cate its gradual and slow transformation towards improv-
ing quality, meeting modern labour market demands, and 
aligning with European standards. At the same time, the 
need for further modernisation of the system remains 
crucial. This includes digitalisation, strengthening the 
practical focus, updating the material and technical base, 
and enhancing the professional development of the 

teaching staff. Therefore, it is important to consider the 
specifics of vocational education development in other 
countries to determine which trends and elements can 
be applied to modernise this sector in Ukraine. Vocation-
al education in Germany and Finland is among the most 
successful and effective in the world, due to their flexibil-
ity, integration of modern technologies, close cooperation 
between educational institutions and employers, and 
high-quality educational programmes (Table 2).



The influence of international experience on the development...

Professional Education: Methodology, Theory and Technologies, 2025, Vol. 11, No. 1

50

Finnish and German vocational education systems 
are distinguished by their flexibility, technological ad-
vancement, and close cooperation with employers, 
which allows for the training of competitive specialists 
in these countries. As for Ukraine, this sector is less 
adaptable to market needs, slowly integrates modern 

technologies, and has insufficient interaction with busi-
nesses, which negatively affects the quality of graduate 
training. Vocational education in Canada and Poland 
has its own unique features, but they noticeably differ 
in the quality of training for future specialists. An anal-
ysis of this area is presented in Table 3.

Criterion
Country

Germany Finland

Adaptability to 
labour market 

needs

This vocational education system is characterised by 
high adaptability to labour market needs. The dual 

education system, which combines theoretical learning 
in educational institutions with practical learning in 

workplaces, provides graduates with the necessary skills 
and knowledge for a successful career. Due to this, the 

youth unemployment rate in Germany is one of the lowest 
in Europe. Programmes are regularly updated to reflect 

changes in the labour market, allowing for rapid response 
to new demands.

The Finnish vocational education system demonstrates 
high adaptability to changes in the labour market. 

Educational programmes are regularly updated to meet 
new demands and trends in various sectors. A key aspect 
is the opportunity for students to adjust their educational 
pathways based on labour market needs, enhancing their 

chances of successful employment.

Integration 
of modern 

technologies into 
the educational 

process

The state actively implements modern technologies 
into the vocational education process. This includes 
the use of digital tools, automation, and Industry 4.0 
technologies, preparing students for work in modern 

production conditions. Some educational institutions also 
offer specialised programmes aimed at developing IT 

competencies, allowing students to receive education in 
programming, robotics, artificial intelligence.

There is active implementation of modern technologies in 
vocational education, particularly digital tools, distance 

learning, and sustainable development technologies. 
Digital literacy is a key priority, in preparing students 
for work in a modern technological society. Significant 

attention is also given to eco-friendly technologies, in line 
with global trends in sustainable development.

Level of 
cooperation 

between 
educational 

institutions and 
employers

Enterprises actively participate in the development of 
curricula, provide workplaces for internships, and even 
finance parts of the educational processes. This allows 

educational programmes to remain relevant and provide 
students with real-world experience that they can apply in 

their future professional activities.

There is strong collaboration between vocational 
educational institutions and employers. Businesses are 
actively involved in developing and updating curricula, 
ensuring that the skills taught are aligned with labour 

market demands. Furthermore, workplace practice is a 
mandatory part of the training, helping students gain real 

work experience.

Effectiveness 
of educational 
programmes

Curricula are highly effective, as evidenced by the success 
of graduates in the labour market. Programmes focus 
on developing not only professional but also personal 
competencies, such as critical thinking, teamwork, and 

the ability to learn independently. High-quality standards 
and continuous monitoring and updating of programmes 
ensure their effectiveness and compliance with current 

industry requirements.

The effectiveness of educational programmes is supported 
by their flexibility, practical orientation, and continuous 
updates. These programmes focus on developing both 

professional and personal competencies, such as critical 
thinking, self-education, and interpersonal communication 

skills. Graduates of Finnish vocational institutions are in 
high demand in the labour market, indicating the high 

quality of their training.

Source: compiled by the authors based on data from A.M. van Engelenhoven et al. (2023), I. Sharifikia et al. (2024)

Table 2. Analysis of vocational education in Germany and Finland based on the given criteria

Table 3. Analysis of vocational education in Canada and Poland based on the given criteria

Criterion
Country

Canada Poland

Adaptability to labour 
market needs

The system is well adapted to changes in the labour 
market. Curricula are developed in close cooperation 

with employers and consider regional needs, allowing 
students to acquire relevant knowledge and skills. In 

addition, Canada has a large number  
of short-term courses and certifications that allow  

for rapid retraining or acquisition of new 
qualifications under market demands.

The Polish vocational education system strives to meet 
labour market needs, but the process of adaptation is 

slow. Although the government is implementing reforms 
to align educational programmes with current demands, 
there remains a gap between theoretical knowledge and 
the practical skills needed in the workforce. As a result, 
graduates are often not fully prepared to enter the job 

market immediately.

Integration of modern 
technologies into the 
educational process

Educational institutions actively implement the latest 
digital tools, virtual laboratories, and simulations, 
allowing students to gain practical experience in 

modern technological environments. The Canadian 
education system also supports distance learning, 

which expands the accessibility of educational 
resources for students from remote areas.

The integration of modern technologies in vocational 
education is improving, but not as rapidly as in leading 
countries. Although some educational institutions use 

advanced digital tools and technologies, the overall level  
of integration remains uneven. This is partly due to varying 
levels of funding and resource availability across different 

regions of the country.
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Canada and Poland are significantly ahead of 
Ukraine in the field of vocational education, demon-
strating greater adaptability to labour market needs 
and effective cooperation with employers, which con-
tributes to better graduate training. In Canada, the high 
level of modern technology integration and the flexibil-
ity of educational programmes are particularly notable, 
something that is lacking in the Ukrainian system. Po-
land, although it has some problems with programme 
updates and employer cooperation, still surpasses 
Ukraine in adapting educational programmes to mar-
ket demands. Ukrainian vocational education requires 
significant reforms to improve its compliance with 
modern standards and provide graduates with relevant 
skills for the labour market. To adapt Ukrainian voca-
tional education to the needs of the modern labour mar-
ket, it is important to study and adopt the experience of 
those countries that have already successfully reformed 
their educational systems and achieved a high level of 
alignment between education and labour market de-
mands. Consider what can be adapted from the educa-
tional systems of Germany, Finland, Poland and Canada.

As Germany is known for its dual education system, 
which successfully combines theoretical learning with 
practical on-the-job training, the Ukrainian vocational 
education system could adopt this approach, focusing 
more on the practical training of students. This mod-
el allows students to simultaneously gain theoretical 
knowledge in educational institutions and acquire 
practical experience in enterprises. An important as-
pect of this system is the close cooperation between ed-
ucational institutions and employers, which provides 
students with real job opportunities after graduation. 
To achieve this, it is necessary to develop partner-
ships between educational institutions and businesses, 
which will contribute to a better understanding of la-
bour market needs and provide graduates with in-de-
mand skills. The Finnish education system is a model of 

flexibility and adaptability to the needs of students and 
society. In Finland, significant emphasis is placed on an 
individual approach to learning, which allows students 
to choose their own educational path, focusing on their 
interests and abilities. An important component of the 
Finnish model is the integration of modern technolo-
gies into the learning process, which provides students 
with access to the latest knowledge and skills. For vo-
cational education in Ukraine, this experience can be 
useful in developing individual learning trajectories, 
allowing each student to realise their potential in the 
field that best suits their abilities and interests. In ad-
dition, integrating modern technologies into the learn-
ing process, as they do in Finland, will help Ukrainian 
students better prepare for work in the digital econo-
my. In Poland, vocational education is well integrated 
with higher education, allowing students to continue 
their studies at higher levels. Students from vocation-
al-technical schools and colleges have the opportunity 
to transfer to universities and continue their education 
at the bachelor’s and master’s levels. Such a system al-
lows students to combine practical skills with deep the-
oretical knowledge, which significantly increases their 
competitiveness in the labour market. Ukraine could in-
troduce a similar system, which would promote greater 
student mobility between different levels of education. 
This country also has a developed system of independ-
ent certification and assessment of professional skills. 
This ensures the high quality of specialist training, as 
graduates receive certificates confirming their profes-
sional competencies. These certificates are recognised 
by employers and carry significant weight in the labour 
market. Ukraine could implement a similar system, 
which would contribute to the standardisation of pro-
fessional skills and increase employer confidence in 
graduates. The Canadian cooperative education system 
allows students to undertake paid internships as part 
of their curriculum. This provides students not only 

Source: compiled by the authors based on data from A. Luthra et al. (2024)

Criterion
Country

Canada Poland

Level of cooperation 
between educational 

institutions and 
employers

Cooperation between educational institutions 
and employers is very close and effective. Many 

programmes include mandatory internships, 
workplace training, and joint projects with 

enterprises. This allows students not only to gain 
knowledge but also to acquire real experience, which 
increases their competitiveness in the labour market.

Cooperation between educational institutions and 
employers is improving but remains limited. The 

government and educational institutions are working to 
strengthen this collaboration, but employers are often not 

sufficiently involved in the development of curricula. There 
is a trend towards increasing the number of internship 
and work placement programmes, but their quality and 

availability vary.

Effectiveness 
of educational 
programmes

Curricula in Canada are highly effective due to their 
focus on practical skills and the ability to adapt to 
the individual needs of students. Programmes are 
constantly updated to remain relevant to labour 

market demands, and the quality of graduate training 
is ensured by a system of accreditation  

and quality control.

Despite efforts to update them, educational programmes 
often remain focused on outdated methods and 

approaches. They still place a significant emphasis on 
theoretical training, with less attention paid to developing 

practical skills. As a result, graduates may struggle to adapt 
to employers’ demands and the contemporary  

labour market.

Table 3. Continued
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with valuable practical experience but also with the op-
portunity to earn money while studying. For Ukraine, 
this approach could be a useful tool in addressing the 
problem of insufficient links between education and 
the labour market. The introduction of cooperative ed-
ucation would allow students to gain real work expe-
rience while still studying, which would increase their 
chances of successful employment after graduation.

A comparative analysis revealed that Germany and 
Finland demonstrate the highest level of adaptation of 
educational programmes to the demands of the mod-
ern labour market, ensuring high competitiveness for 
graduates. Poland, although it has made some progress, 
is still in the process of adapting its education system 
to new challenges. Canada has distinguished itself with 
successful programmes aimed at training highly quali-
fied specialists for the rapidly changing labour market. 
These results helped to identify key areas for improving 
the Ukrainian vocational education system based on in-
ternational best practices. According to the above infor-
mation, Ukraine has significant potential to improve its 
vocational education by adopting the successful prac-
tices of other countries. However, numerous obstacles 
and challenges may arise when applying international 
experience to the Ukrainian vocational education sys-
tem. These include both general structural problems 
of the education system and specific issues related to 
the adaptation of foreign models to Ukrainian realities. 
The main obstacles and challenges can be identified as 
follows. The implementation of innovative education-
al models and technologies requires significant finan-
cial investment. The Ukrainian education system often 
faces underfunding, which limits the possibilities for 
updating the material and technical base, training per-
sonnel, and introducing new programmes. For example, 
the dual education system, which is so popular in Ger-
many, requires significant resources to provide practi-
cal training for students in enterprises, and this can be 
a serious obstacle in Ukrainian conditions.

The adaptation of international experience re-
quires the involvement of qualified educators and ad-
ministrative staff who are capable of implementing 
new approaches into the educational process. However, 
Ukraine is experiencing a shortage of personnel with 
modern teaching methods and experience in working 
with the latest technologies. This can be a serious chal-
lenge when trying to introduce, for example, individu-
al learning trajectories, as in Finland, or a cooperative 
education system, as in Canada. The Ukrainian educa-
tion system also has a certain degree of institutional 
inertia, which manifests itself in resistance to change 
from the administration of educational institutions 
and the teaching staff. The introduction of new models 
and approaches may encounter reluctance or inability 
on the part of some educational institutions to change 
established practices. This can complicate the adapta-
tion of, for example, the national qualifications system  

according to the Polish model, which involves clear 
standardisation and updating of curricula.

International education models were developed in 
conditions that may differ significantly from Ukrainian 
realities. For example, the dual education system in Ger-
many functions due to a high level of social partnership 
between the state, educational institutions, and enter-
prises, which is not always possible in Ukraine due to 
insufficient interaction between these sectors. In addi-
tion, cultural differences can affect the perception and 
implementation of new educational models. The appli-
cation of foreign education models may require chang-
es in national legislation and the regulatory framework. 
In Ukraine, educational legislation often does not keep 
pace with the needs of the times, which creates obsta-
cles to the implementation of new approaches. The so-
cio-economic situation in Ukraine can also be an obsta-
cle to the implementation of international experience. 
High unemployment, economic instability, and labour 
migration can all negatively impact the implementation 
of educational reforms. For example, the cooperative 
education system, which functions successfully in Can-
ada, may face problems in Ukraine due to instability in 
the labour market and uncertainty about the employ-
ment prospects of graduates. The introduction of new 
educational models may require students to have great-
er independence, activity, and responsibility. However, 
due to low levels of motivation and a lack of clear pros-
pects in the labour market, some students may show 
indifference to innovative approaches to learning. This 
can hinder the successful implementation of, for ex-
ample, individual learning trajectories, which require 
a high level of self-discipline and interest in personal 
development.

◼ Discussion
The results of the study showed that the influence of 
other countries’ experience on the development of 
Ukrainian vocational education is one of the key aspects 
of its modernisation and compliance with the current 
requirements of the global labour market. International 
experience plays an important role in the development 
of the vocational education system in Ukraine, contrib-
uting to the modernisation of educational programmes, 
improving the qualifications of lecturers, integrating 
modern teaching methods, and preparing specialists 
who are competitive in the international labour market.

Contemporary education faces numerous challeng-
es, such as the need to modernise curricula, improve 
the qualifications of lecturers, and provide practical 
training for students. It has been found that one of the 
main directions of vocational education reform remains 
the integration of European standards and practices. 
Research by O.  Pasko  et al.  (2023) confirmed these 
findings, emphasising that the implementation of the 
European Qualifications Framework  (EQF) in Ukraine 
allows for the transparency of qualifications and pro-
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motes the recognition of Ukrainian diplomas abroad. 
It is important to note that the mechanical transfer of 
European practices without considering national char-
acteristics can have negative consequences. Research 
by V. Bolotina (2024) indicated that when international 
standards are implemented without proper adaptation, 
it can lead to the loss of national traditions and identity. 
This researcher emphasised that successful integration 
of European practices requires taking into account local 
conditions and context, which aligns with the conclu-
sions of this study, which emphasises the need to adapt 
international experience to Ukrainian realities. Re-
search by J. Li & X. Li (2024) and P. Martins et al. (2024) 
noted that participation in international programmes 
promotes the introduction of new learning technolo-
gies and improves the quality of education. However, 
attention should be paid to the potential risks associ-
ated with dependence on external funding sources, as 
noted in the research by S.H. Ubohov et al. (2021). The 
authors noted the need to create sustainable nation-
al models of vocational education that do not depend 
solely on international programmes. This aligns with 
the conclusions of this study, which emphasised that in-
ternational experience should be used as a tool for de-
veloping the national education system, not replacing it.

The results obtained showed that one of the im-
portant directions of vocational education reform in 
Ukraine is the implementation of Western teaching 
methodologies, such as problem-based learning, dual 
education, and project-based learning. According to 
the conclusions of this study, these methodologies al-
low students to develop critical thinking, a creative 
approach, and practical skills, which are extremely 
important in the modern labour market. Research by 
T.  Kovaliuk & N.  Kobets  (2020) and S.  Danylenko  et 
al. (2024) confirmed these findings, noting that West-
ern teaching methodologies promote active student 
participation in the educational process and increase 
their motivation to learn. The implementation of these 
methodologies requires significant changes in curricu-
la and the lecturer training system. X. Ma et al. (2022) 
drew attention to the fact that the adaptation of West-
ern methodologies requires not only a change in learn-
ing approaches but also significant investment in infra-
structure and lecturer training. These conclusions are 
consistent with the data of this study, which found that 
without proper training and resources, the implemen-
tation of Western methodologies may be ineffective. 
In addition, it is worth considering cultural and social 
characteristics that may affect the perception of new 
approaches to learning.

The analysis of international experience has shown 
that different countries use different approaches to 
modernising vocational education, and Ukraine can 
adopt some of them. For example, Germany’s experi-
ence in developing a dual education system is an exam-
ple of the successful integration of theoretical learning 

with practical training in enterprises. However, it is 
necessary to consider that such models cannot always 
be directly transferred to Ukraine due to differences 
in economic, social, and cultural conditions. As noted 
in the article by N. Blankvoort et al. (2019), the imple-
mentation of dual education in Ukraine requires signif-
icant support from the state and businesses, which is 
not always possible in the current circumstances. Thus, 
while international experience can be useful, it must be 
adapted to Ukrainian realities, which aligns with the 
conclusions of this study.

The results obtained also showed that despite the 
numerous advantages associated with the integration 
of international experience into the vocational edu-
cation system in Ukraine, there are also serious chal-
lenges. First of all, there is the issue of funding. The im-
plementation of new methodologies and programmes 
requires significant financial resources, which are not 
always available to Ukrainian educational institutions. 
These conclusions are consistent with the results 
of research by M.  Biasutti  et al.  (2021) and P.  Kuo  et 
al.  (2023), who noted that financial instability is one 
of the main barriers to reforming the education sys-
tem. In addition, attention should be paid to the issue 
of staffing. As research by I. Kriesi & F. Sander (2024) 
showed, for the successful implementation of interna-
tional practices, it is necessary not only to modernise 
curricula but also to ensure the training of lecturers 
who can effectively apply new methodologies and ap-
proaches. This includes both improving their qualifica-
tions and developing new skills necessary to work in a 
modernised educational system. C.M. Jiang et al. (2022) 
also emphasised that there is a need to update the ma-
terial and technical base of educational institutions, 
which is an important condition for the successful im-
plementation of modern educational technologies. In 
addition, it is worth considering cultural aspects and 
mental characteristics that may affect the perception 
of new methodologies among students and lecturers. 
As researchers L. Dziak et al.  (2022) noted, any inno-
vations in education should be aimed at gradual imple-
mentation, taking into account national traditions and 
values. Otherwise, they may encounter resistance from 
participants in the educational process. This idea is also 
reflected in the results of this study, which emphasises 
the importance of considering cultural characteristics 
when implementing Western teaching methodologies 
in Ukraine. The impact of international experience on 
the development of vocational education in Ukraine 
is significant and multifaceted. International practices 
and standards contribute to the modernisation of ed-
ucation, improve its quality, and integrate Ukraine into 
the global educational space. However, the successful 
adaptation of this experience requires consideration of 
national characteristics, investment in infrastructure 
and lecturer training, and attention to cultural aspects. 
Only a comprehensive approach to the implementation 
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of international experience will ensure the effective 
development of vocational education in Ukraine and 
prepare specialists capable of successfully working in a 
globalised labour market.

◼ Conclusions
Vocational education in Ukraine is undergoing a com-
plex phase of adaptation to the demands of the labour 
market. It faces several critical challenges that require 
immediate resolution to ensure the training of compet-
itive specialists. Ukrainian curricula often do not meet 
the current needs of the labour market. This results in 
graduates not always possessing the necessary skills 
and knowledge for successful employment. Given the 
rapid changes in technological development, updating 
curricula is a priority to meet the demands of the mod-
ern economy. The integration of modern technologies 
into the educational process remains insufficient. De-
spite digitalisation being a global trend, many Ukraini-
an educational institutions do not have adequate mate-
rial and technical resources and qualified personnel to 
implement the latest technologies. This significantly re-
duces the level of student training and their readiness 
to work in the digital economy. It has been found that 
cooperation between educational institutions and em-
ployers is weak and unsystematic. In most cases, cur-
ricula are developed without the active participation of 
business representatives, leading to a gap between stu-
dents’ theoretical knowledge and the practical require-
ments of employers. To improve the quality of specialist 
training, it is necessary to create effective mechanisms 
for cooperation, including dual education, internships, 
and placements in enterprises, which will allow stu-
dents to gain real work experience during their studies.

To overcome these challenges, a comprehensive 
approach is needed that includes close interaction be-
tween the state, vocational education institutions, and 
employers. This will contribute to improving the quali-
ty of this sector, allowing for better training of special-
ists capable of successfully competing in the modern 
labour market. The implementation of such changes 
requires both strategic planning at the state level and 
the active participation of all stakeholders in the pro-
cess of reforming the education system. This will con-
tribute to the training of competitive specialists capable 
of meeting the demands of the modern labour market. 
The introduction of dual education, as in Germany, the 
development of individual learning trajectories as in 
Finland, and the introduction of co-operative education 
as in Canada will allow Ukrainian vocational education 
to become more adaptable to the needs of the labour 
market, integrate modern technologies into the learn-
ing process, increase the level of cooperation between 
educational institutions and employers, and improve 
the effectiveness of educational programmes. Further 
research could focus on a deeper analysis of the region-
al characteristics of vocational education in Ukraine, as 
well as on evaluating the impact of specific reforms and 
initiatives on the training of specialists.
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◼ Анотація. Метою дослідження було вивчення та аналіз основних факторів, що впливають на 
модернізацію української професійної освіти з метою покращення її відповідності сучасним вимогам ринку 
праці. Дослідження присвячене аналізу впливу міжнародного досвіду на розвиток системи професійної 
освіти в Україні. Методологія включала системний підхід, який дозволив розглянути систему професійної 
освіти України в контексті глобальних тенденцій. Завдяки цьому підходу вдалося виявити взаємозв’язок 
між міжнародними освітніми практиками та трансформаціями в українській системі професійної освіти. 
Залучення світових практик та моделей є важливим кроком у реформуванні освітньої системи країни, 
що спрямоване на підвищення якості підготовки фахівців та їх конкурентоспроможності на глобальному 
ринку праці. У дослідженні розглянуто приклади успішної інтеграції міжнародних підходів до навчання, 
адаптації професійних стандартів і запровадження новітніх технологій у навчальний процес. Увагу 
приділено аналізу досвіду європейських країн, де професійна освіта базується на принципах дуальної 
системи навчання, а також використанню дистанційних технологій у зв’язку з викликами сучасного 
світу. Основні результати дослідження свідчать про те, що імплементація міжнародних підходів суттєво 
підвищує рівень професійної підготовки та адаптивність студентів до умов сучасного ринку праці. 
Дослідження також виявило певні виклики та обмеження, зокрема культурні й соціально-економічні 
відмінності, що можуть впливати на ефективність впровадження іноземного досвіду в українській 
системі освіти. Важливим аспектом є необхідність адаптації міжнародних моделей до національних умов, 
що вимагає тісної співпраці між урядовими структурами, навчальними закладами та бізнесом. Основні 
результати дослідження підкреслюють значущість систематичного вивчення та адаптації міжнародного 
досвіду для забезпечення сталого розвитку системи професійної освіти в Україні

◼ Ключові слова: інноваційні освітні моделі; реформування освіти; здобувачі професійної освіти; 
інноваційні технології; освітні тренди
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◼ Abstract. The digital transformation of education is a key factor in professional training, as it fundamentally 
reshapes approaches to teacher preparation and transforms educational paradigms. The relevance of this study is 
driven by the need to adapt professional education to the challenges of war, national reconstruction, and European 
integration, necessitating the development of new digital skills. The study aimed to analyse the theoretical 
foundations of developing digital skills among vocational education teachers, their essence, structure, and the 
impact of innovative tools on the quality of teacher training in professional education. The research materials 
included the professional standards “Vocational Education Teacher” and “Higher Education Lecturer”, academic 
articles dedicated to the digitalisation of education, and interactive tools such as cloud services, immersive 
technologies, and automated robotic systems. The research methods encompassed a review of scientific sources, 
interpretation, comparison, systematisation, and content analysis. The study’s results included a comparative 
analysis of professional standards, the identification of common and distinct requirements for digital skills, and 
the determination of areas for their improvement. It was found that teachers’ digital skills integrate technological, 
informational-analytical, ethical, communicative, and organisational components that ensure the effective use 
of digital resources to achieve educational goals. The essence and structure of digital skills were systematised, 
distinguishing them into basic, specialised, and immersive categories. The trends in education digitalisation 
were analysed, covering the use of cloud services, STEM methodologies, and automated robotic systems, while 
the impact of interactive simulations, virtual laboratories, and learning management systems on the quality of 
the educational process was examined. The study proposed the integration of competency-based, educational, 
technological, and pedagogical approaches for the harmonious development of teachers’ digital skills and 
their adaptation to current challenges. The concept of innovative tools has been developed. The practical 
significance of the study lies in the improvement of teaching by highly digitalised vocational education teachers, 
the modernisation of educational programs, and the enhancement of teacher training for European-integrated 
professional work in the context of rapidly advancing digital transformation

◼ Keywords: competency-based approach; vocational training; digital culture; STEM methods; adaptive 
learning; education modernisation; European integration
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◼ Introduction
Digital transformation is a dominant driver of change in 
vocational education and training, affecting all aspects 
of the educational process. In the context of the war 
and the ongoing need to rebuild Ukraine, the develop-
ment of digital skills of vocational teachers has become 

strategically important. These skills not only contribute 
to improving the quality of education, but also form 
the basis for modernising educational approaches in 
the global digital environment. The essence of digital 
competence lies in the ability of vocational teachers to 
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tasks allows teachers to pay more attention to the de-
velopment of innovative teaching approaches.

N. Lazarenko et al.  (2022) emphasised the impor-
tance of integrating approaches to the development of 
digital skills of vocational teachers, which combines 
competence-based, pedagogical, technological and ed-
ucational components. The competence approach is 
aimed at developing key skills such as analytical think-
ing, adaptation to new technologies and crisis manage-
ment. The pedagogical approach focuses on improving 
teaching methods through the introduction of digital 
tools. The technological approach ensures the integra-
tion of robotic automation. The educational approach 
promotes the creation of adaptive and inclusive educa-
tional environments. The challenges of the war and the 
need for ongoing reconstruction of Ukraine have ne-
cessitated new approaches to teacher training. F. Raun-
er  (2021) emphasised the importance of developing 
innovative thinking and crisis management skills in vo-
cational teachers. This included not only technological 
training, but also the ability to use digital tools to sup-
port the psychological well-being of students, manage 
stressful situations, and ensure the continuity of the 
educational process.

Despite a significant number of studies on the use of 
innovative tools in vocational education, most focused 
on individual aspects without providing a comprehen-
sive view of the structure of vocational teacher’s digital 
competence and its relationship with the effectiveness 
of the educational process. That is why this study was 
aimed at identifying key theoretical provisions related 
to the formation of relevant digital skills of vocation-
al teachers by studying, interpreting, analysing and 
systematising scientific publications and regulatory 
documents. The formation of digital skills of vocation-
al teachers is a multifaceted process that includes the 
development of innovative thinking, integration of ad-
vanced technologies and consideration of the specifics 
of vocational education. The successful implementation 
of innovative tools in the educational process depends 
on the ability of vocational teachers to adapt to new 
conditions and use technology to improve the quality 
of education and ensure its sustainable development.

◼ Materials and Methods
The research methodology was based on a compe-
tence-based approach that integrates educational, 
technological and pedagogical components to devel-
op digital skills of vocational teachers. The study was 
based on 37 sources related to the modern digitalisa-
tion of vocational education. These include the pro-
fessional standards “Vocational Teacher” (Order of 
the Institute of Vocational Education of the National 
Academy of Vocational Education of Ukraine No.  38-
OD,  2022) and “Teacher of a Higher Education Insti-
tution” (Order of the Ministry of Education and Sci-
ence of Ukraine No.  1466,  2024), which outline the  

effectively use innovative tools for organising the ed-
ucational process, monitoring learning outcomes and 
developing the skills of vocational education students.

According to O. Bazelyuk (2019), it is worth focus-
ing on the role of teachers’ technological literacy in the 
process of digitalisation of education. The author con-
cluded that the formation of digital culture is a prereq-
uisite for the effective implementation of innovative 
tools in vocational education. Yu.O. Danilevych (2023) 
considered digital culture as an integrative compo-
nent of the educational environment, including critical 
thinking and fair use of data. The scientist emphasised 
that the development of teachers’ digital culture con-
tributes to improving the quality of the educational 
process. S.  Dembitska & O.  Kobylianskyi  (2024) em-
phasised that the digital culture of vocational teachers 
is formed through the introduction of innovative tools 
such as digital technologies, cloud services and interac-
tive platforms. In their research, they analysed in detail 
how these tools affect the professional development 
of teachers and concluded that interactive tools signif-
icantly increase the effectiveness of teaching. M. Kiry-
anova (2024) studied how digital tools are implement-
ed in vocational education. The author emphasised that 
the effectiveness of these tools depends on their ability 
to ensure interactivity, quality and adaptability of learn-
ing. As stated in the professional standards “Teacher of 
a Higher Education Institution” (Order of the Ministry 
of Education and Science of Ukraine No.  1466,  2024) 
and “Vocational Teacher” (Order of the Institute of Vo-
cational Education of the National Academy of Voca-
tional Education of Ukraine No.  38-OD,  2022), these 
tools include the use of interactive platforms, cloud 
services, mobile applications, simulations, and even ro-
botic assistants. According to G. Kashyna (2022), digital 
tools should take into account the specifics of vocation-
al education and be aimed at ensuring the quality, ad-
aptability and interactivity of learning.

The Moodle platform has been identified as one of 
the most effective platforms for vocational learning due 
to its flexibility, adaptability and ability to integrate with 
other tools. This was also confirmed by O. Kuzminska et 
al. (2022), who emphasised that innovative tools should 
provide personalised learning that meets the real chal-
lenges of vocational education. They concluded that 
the Moodle platform is one of the most adaptive and 
flexible tools capable of integrating various technolo-
gies and resources to improve learning effectiveness. 
R.  Grushko & O.  Romanyshyna  (2023) analysed how 
digital platforms and cloud services contribute to the 
creation of an interactive learning environment. The 
researchers found that these tools allow educators to 
develop personalised educational trajectories, increas-
ing the engagement of students. I. Verbovskyi & A. Mel-
nyk  (2023) emphasised the importance of technologi-
cal changes in vocational education. In their research, 
they emphasised that the automation of administrative  
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requirements for the professional activities of teach-
ers, in particular in terms of digital competence and 
the use of technology in the educational process. The 
choice of these two standards is explained by their 
direct relevance to the training of vocational teachers 
(VETs) in higher education institutions.

The Vocational Educator standard defines the com-
petences required to implement the educational pro-
cess in the field of vocational education, including digi-
tal skills and the use of technology in teaching. In turn, 
the standard “Teacher of a Higher Education Institution” 
sets out the requirements for teachers who train future 
vocational teachers in higher education institutions. 
These standards are interrelated, as one regulates the 
training of vocational teachers and the other regulates 
the activities of those who teach them. Since there are 
no other relevant professional standards covering this 
specificity as of 2025, their analysis was the best way to 
assess the requirements for digital skills of vocational 
teachers and develop ways to improve them. The syn-
thesis of the regulatory framework in the form of the 
above professional standards allowed to integrate the 
requirements for teachers’ digital skills and formulate 
directions for their development in accordance with 
popular trends in the digitalisation of education.

The study used a review of scientific literature, in-
terpretation and comparison to explore the concepts 
and requirements for digital skills in professional 
standards. Comparison of the concepts of innovative 
tools, digital information processing, and professional 
learning platforms made it possible to identify their 
common and distinctive features, define the specifics of 
scientific approaches, and identify ways to improve the 
training of vocational teachers. The study of the stand-
ards helped to identify key requirements for teachers’ 
digital competence and to define areas for integrating 
digital technologies into vocational education, includ-
ing mastery of digital tools, organisation of distance 
learning, use of interactive platforms and implementa-
tion of adaptive educational technologies. In addition 
to professional standards, the study analysed scientific 
works on the digitalisation of education and the devel-
opment of teachers’ digital skills, including the adap-
tation of the educational process to the conditions of 
digital transformation (Kovalchuk et al., 2023; Orshan-
skyi et al., 2023). The works of authors who studied the 
introduction of innovative digital tools in vocational 
education were also considered (Kremin,  2022; Dem-
bitska & Kobylianskyi, 2024). Scientific articles on in-
novative approaches to vocational training were also 
analysed (Bazelyuk, 2019; Borysova, 2023). Particular 
attention was paid to research on interdisciplinary ap-
proaches (Ivanuk et al., 2020; Miroshnychenko, 2020) 
and the development of digital skills of students 
(Kashyna, 2022; Lazarenko et al., 2022). The analysis of 
these sources helped to identify key trends in the digi-
talisation of vocational education.

The article analysed modern interactive tools, in-
cluding cloud-based distance learning services, immer-
sive technologies (virtual and augmented reality) for 
simulating the professional environment, and robotic 
and automated systems that contribute to the develop-
ment of practical skills of students. The content analy-
sis of scientific sources made it possible to summarise 
current trends in the digitalisation of vocational edu-
cation and identify opportunities for integrating inno-
vative tools into the educational process. The systema-
tisation of the data obtained was carried out by means 
of comparative analysis, which allowed to identify the 
differences and common features between the profes-
sional standards “Teacher of a higher education insti-
tution” and “Vocational teacher”, as well as to assess the 
effectiveness of digital tools for vocational education. 
The graphical method was used, as the results of the 
analysis are presented in the form of 7  tables, which 
highlight the specifics of the definition of concepts, the 
concept of innovative tools, requirements for working 
with digital information and the possibilities of using 
different learning platforms. The tables revealed the 
advantages and limitations of innovative tools, their 
effectiveness in forming knowledge and skills in ac-
cordance with the digital competence framework, and 
the possibility of using them in professional training.

◼ Results and Discussion
Effective implementation of innovative tools in pro-
fessional learning is ensured by the integration of ed-
ucational, technological and pedagogical components 
within a competence-based approach (Shevchenko & 
Shevchenko, 2024). This synergy is aimed at creating 
a holistic process of teacher training, which includes 
the development of digital culture, the formation of 
methodological models and practical solutions for 
effective work in a high-tech environment. As part of 
this integration, the technological component covers 
mastery of digital tools for content creation, manage-
ment of information platforms, work with big data and 
cybersecurity. The pedagogical component is aimed at 
adapting the educational process to the global digital 
environment, using interactive technologies to person-
alise learning and supporting students’ independent 
work. The educational component focuses on the in-
troduction of digital technologies into teaching meth-
ods, structuring educational materials, and optimising 
the educational process. The development of digital 
culture among vocational teachers ensures the for-
mation of flexible competences necessary for interac-
tive work in the context of digitalisation and constant 
change. The integration of these approaches improves 
the quality of vocational training, ensures adaptability 
and sustainability of the educational process, creates 
innovative learning environments and contributes to 
the modernisation of the vocational education system 
in line with technological challenges.
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The use of digital tools presented in Table 1 ensures 
flexibility of the educational process, increases the lev-
el of engagement of students and promotes the devel-
opment of key competencies such as critical thinking, 
creativity, collaboration and digital literacy, which are 
an integral part of successful professional activity in 
an innovative digital environment. The integration of 

these components requires vocational teachers to have 
not only deep technological knowledge, but also peda-
gogical skills, the ability to adapt innovative tools to the 
specifics of various educational components in practice 
and the age characteristics of students, while ensuring 
compliance with legislative norms in the field of labour 
protection and personal data protection.

Category Professional standard “Teacher of a Higher Education 
Institution”

Professional standard 
“Vocational Teacher”

Planning tools

Use of personal computers (PCs), office equipment, pedagogical 
software tools

Use of PCs, software, access to social partner 
databases

Learning Management System (LMS) integration for organising 
and managing training Electronic forms of regulatory documents

Training tools
Interactive platforms: multimedia, simulations, virtual tools Distance and blended learning programmes
Organisation of individual and group activities of students Tools for individualising professional training

Evaluation tools
Digital tests, analytical platforms for assessing results Automated systems for monitoring progress

Using electronic materials to analyse progress Electronic forms for monitoring learning outcomes

Inclusion tools Resources for creating equal learning opportunities for students  
with special needs

Digital tools for adapting materials to different 
levels of training

Cloud services Platforms for access to learning materials and data storage Collaboration between teachers and students in 
cloud environments

Table 1. Digital tools (comparison of two standards)

Source: analysed and systematised by the author based on Order of the Institute of Vocational Education of the  
National Academy of Vocational Education of Ukraine No. 38-OD (2022), Order of the Ministry of Education and  
Science of Ukraine No. 1466 (2024)

Definition Professional standard “Teacher  
of a Higher Education Institution”

Professional standard 
“Vocational Teacher”

Digital literacy The initial level of use of digital technologies  
in the educational process Basic ability to work with PCs and software

Digital 
competence

Integration of digital tools into the educational process 
with regard to pedagogical goals Using digital technologies to achieve educational goals

Digital culture Ethical, social and responsible  
use of digital technologies

A set of technical, social and cultural skills for working  
in a digital environment

Interactive tools Interaction platforms, multimedia  
and simulation technologies

Tools to support interactive learning  
and active engagement of students

Self-diagnosis Tools for analysing the level  
of teacher professional development

Methods for determining professional competences  
and building a teacher development trajectory

Table 2. Definitions of concepts (comparison of two standards)

Source: compiled by the author based on Order of the Institute of Vocational Education of the National Academy 
of Vocational Education of Ukraine No.  38-OD  (2022), Order of the Ministry of Education and Science of Ukraine 
No. 1466 (2024)

The results of the systematisation of digital tools 
presented in Table 1 demonstrate that professional 
standards focus on the use of innovative tools to im-
prove the educational process, while revealing the 
specifics of their application in different educational 
contexts. The use of digital tools in the two standards 
emphasises the importance of technology for improv-
ing the educational process. Innovative planning, 
learning and assessment tools play an important role 
in improving the effectiveness of teaching. Cloud ser-
vices promote flexibility, interactivity and collabora-
tion between participants in the educational process. 
Inclusive digital tools provide equal opportunities for 
students with different needs. There is a difference in 
priorities between the standards: higher education in-
stitutions are focused on the integration of innovative  

solutions, while vocational training is mainly focused 
on their practical application. The conclusions of Ta-
ble 1 have clearly demonstrated that digital tools are 
an integral part of the innovative educational pro-
cess of professional training, but their effective use 
requires a clear understanding of the basic concepts 
associated with all advanced technologies. Table 2 sys-
tematises the definitions of key concepts in the form 
of a comparative analysis of their interpretation in the 
professional standards “Teacher of a Higher Education 
Institution” (Order of the Ministry of Education and 
Science of Ukraine No.  1466,  2024) and “Vocational 
Teacher” (Order of the Institute of Vocational Educa-
tion of the National Academy of Vocational Education 
of Ukraine No. 38-OD, 2022) in order to identify con-
ceptual differences and common approaches.
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Table 2 reveals common and distinctive features in 
approaches to digital literacy, competence, culture, use 
of innovative tools and self-diagnosis. The data analy-
sis demonstrated a tendency to integrate digital tech-
nologies into the educational process, and also empha-
sised the importance of the ethical, social and digital 
component in the activities of VETs. Digital literacy is a 
key basis for the development of digital skills and dig-
ital culture in both standards. The concept of digital 
competence reflects the integration of technology into 
teaching methods, which contributes to the effectiveness 
of the educational process. Significant attention is paid 
to the ethical component of digital culture, especially 
in the context of interaction between teachers and stu-
dents. Interactive tools play an important role in sup-
porting the involvement of students in the educational 
process through the use of up-to-date technological  

solutions. In addition, self-diagnostics promotes con-
tinuous professional development and improvement of 
teaching staff, ensuring their compliance with the latest 
educational requirements. In order to ensure a compe-
tence-based approach to the development of digital ed-
ucation, the concept of innovative tools has been devel-
oped, as presented in Table 3. This concept is based on 
a comparative analysis of the professional standards of 
“Teacher of a Higher Education Institution” and “Voca-
tional Teacher” and allows to identify common and dis-
tinctive features in the use of digital technologies in dif-
ferent types of educational institutions. The proposed 
concept can be used as a guideline for developing indi-
vidual plans for the development of digital competence 
of vocational teachers, as well as for creating effective 
work-based curricula that meet the requirements of a 
dynamic educational environment.

Source: systematised by the author based on Order of the Institute of Vocational Education of the National Academy 
of Vocational Education of Ukraine No.  38-OD  (2022), Order of the Ministry of Education and Science of Ukraine 
No. 1466 (2024)

Table 3. The concept of innovative instruments specified in the standards

Category Professional standard “Teacher  
of a Higher Education Institution”

Professional standard 
“Vocational Teacher”

Digital platforms LMS, in particular Moodle, as a key learning management tool Use of educational platforms for vocational 
training

Multimedia 
resources

Creation of interactive content (videos, presentations, 
simulations)

Integrating multimedia to develop practical 
skills

Immersive 
technologies Using VR/AR to simulate complex learning situations Creating an immersive training environment

Interactive tools Use of interactive whiteboards, online discussions and polls Tools to stimulate active participation of 
students

Cloud services Expand collaboration opportunities with Google Workspace, 
Microsoft Teams, and more

Creating a flexible environment for storing and 
sharing materials

An in-depth analysis of the professional standards 
of higher education teachers and vocational educators 
presented in Table 3 revealed clear trends in the inte-
gration of digital tools into the educational process. The 
data confirmed the growing focus of education on the 
use of digital technologies to improve the effectiveness 
of vocational training. It has been established that inno-
vative tools contribute to interactivity, personalisation 
and improvement of the quality of the educational pro-
cess. The use of immersive technologies allows teach-
ers to simulate real-life situations, which increases the 
practical relevance of professional training. The analy-
sis showed that digital platforms, in particular Moodle, 
remain the main means of managing the educational 
process. It was confirmed that cloud services signifi-
cantly expand the possibilities of cooperation between 
teachers and students, facilitating the rapid exchange 
of information. Both standards emphasise the impor-
tance of multimedia and interactive technologies that 
ensure more efficient organisation of educational activ-
ities. The effective use of digital tools in the educational 
process, in the context of current challenges in Ukraine, 
requires professional development of teachers not only 

in technical literacy, but also in a deep understanding 
of pedagogical principles and the ability to adapt to 
change. The results showed that the level of technical 
training of Ukrainian teachers is uneven: some teach-
ers are actively implementing digital technologies in 
their work, while others face difficulties in using com-
plex digital platforms and services. This is a significant 
drawback, as insufficient digital competence limits the 
ability to integrate innovative tools into the educational 
process, which in turn affects the quality of learning.

Table  4 demonstrates that professional standards 
for both higher education and vocational teachers define 
a wide range of digital information processing skills that 
are necessary to ensure quality education. In author’s 
opinion, attention should be paid to the ability to work 
in open cloud environments, which is relevant for edu-
cational institutions that, for objective reasons, are not 
always able to purchase expensive licensed software. 
In order to improve the level of technical training of 
vocational teachers, it is advisable to implement com-
prehensive professional development programmes fo-
cused on the practical mastery of modern digital tools. 
An effective solution would be to develop certificate 
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programmes on the integration of digital technologies 
into teaching, organise workshops on the use of adaptive 
educational platforms, and create communities of teach-
ers to share experiences. It is important to strengthen 

support from the administrations of educational institu-
tions, providing vocational teachers with the necessary 
resources and technical support, which will help reduce 
barriers to the digitalisation of the educational process.

Table 5. Comparison of professional learning platforms

Table 4. Ability to work with digital information
The stage of working  

with information
Professional standard “Teacher  

of a Higher Education Institution”
Professional standard 
“Vocational Teacher”

Gathering information Use of databases, electronic resources  
and repositories

Search for information in electronic libraries  
and from social partners

Data analysis Analytical platforms, digital tools  
for big data processing

Tools for evaluating the information received  
in the professional field

Systematisation Using cloud services to structure data Catalogue data in spreadsheets and databases
Application Integrating the data into training materials Use of information in preparing and conducting classes

Feedback Analysing and using the results of information 
processing in the educational process

Use of monitoring results  
to adapt training/educational programmes

Source: systematised by the author

Criterion Moodle Google Classroom Microsoft Teams Canvas Blackboard

Availability Open platform, free 
for basic use

Free, integrated  
with Google

High-value, 
enterprise solution-

focused

High-value, 
university-friendly

Expensive, high 
maintenance costs

Integration of tools
Supports plug-ins 
for interactivity, 

testing, assessment

Minimal integration 
of third-party tools

High integration 
with enterprise 

applications

Good support  
for interactivity

Limited integration 
for professional needs

The analysis of the professional standards for high-
er education teachers and vocational educators pre-
sented in Table 4 demonstrates the key role of data in 
the educational process. Both standards emphasise the 
importance of a competence-based approach to infor-
mation processing, which includes its collection, anal-
ysis, systematisation and application to improve the 
quality of professional training (Yaprynets et al., 2022). 
The results of the study confirmed the existence of clear 
stages of working with information, including its col-
lection, processing, structuring and practical use. Par-
ticular attention was paid to monitoring and analytical 
tools that help to improve the efficiency of the educa-
tional process. The analysis has shown that the use of 
the data obtained plays an important role in the devel-
opment of educational materials, and the use of cloud 
services simplifies their structuring and information 
management. In addition, feedback mechanisms pro-
vide flexibility and the ability to adapt curricula to meet 
the needs of students. The requirements of the chang-
ing educational space dictate the need to use innovative 
approaches to learning. Students expect their teachers 
(vocational educators) to use advanced technologies 
that make the educational process more interesting 
and effective. Information technology (IT) platforms 
contribute to the creation of a flexible learning ecosys-
tem that meets the needs of progressive learners.

V.  Radkevych  (2022) noted that digital platforms 
provide an opportunity to create individualised learn-
ing paths for each student, which is especially relevant 

in vocational education focused on practical training. 
At the same time, the author emphasised the problems 
of low digital literacy of teachers, which significantly 
complicates the effective implementation of innovative 
tools. Agreeing with this statement, it is worth noting 
that in addition to the level of digital skills of vocational 
teachers, administrative, financial and technical barri-
ers play a significant role in the implementation of inno-
vative tools. At the same time, there is a positive trend 
towards the development of professional development 
programmes that facilitate the adaptation of educators 
to an effective digital environment and improve the use 
of innovative tools in the educational process.

The variety of IT platforms for vocational educa-
tion provides educators with ample opportunities to 
choose the best solutions that meet their educational 
needs and goals. Each platform has its own advantag-
es, functionalities and approaches to the organisation 
of the educational process, which allows taking into ac-
count both the specifics of the disciplines and the tech-
nical resources of the educational institution. Table  5 
provides a detailed comparison of popular platforms, 
which helps to analyse their key characteristics, includ-
ing interactivity, usability and adaptation to current 
educational standards. Such an analysis not only facili-
tates the selection of the most appropriate IT platform, 
but also helps to identify innovative tools that most 
effectively support the development of digital skills of 
both vocational educators and students, meeting the 
challenges of a dynamic educational environment.
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The analysis of the platforms presented in Table 5 
revealed significant differences in the key criteria that 
are crucial for choosing the best innovative tools for vo-
cational education. In particular, the Moodle platform 
stands out as the most adaptive solution due to its ac-
cessibility, functional flexibility and support for integra-
tions. Google Classroom, Microsoft Teams, Canvas and 
Blackboard also have their advantages, but their use is 
often limited by technical or financial factors. Summa-
rising the results of the analysis, several important con-
clusions were made. Moodle has demonstrated the best 
functionality for vocational education due to its modular 
approach, flexible course creation, and the possibility of 
full customisation. Compared to Google Classroom and 
Microsoft Teams, Moodle is a more specialised platform 
that focuses on the needs of teachers and vocational 
education students. With its high integration with addi-
tional tools such as plugins, assessment, and reporting, 
Moodle is an ideal choice for specialised training pro-
grammes. Canvas and Blackboard also provide the nec-
essary functionality for vocational education, but their 
use is often hampered by high cost, less availability and 
difficulty in implementing in regional educational insti-
tutions. Moodle stands out among other platforms as 
the optimal solution for vocational education due to its 
accessibility, progressiveness and ongoing support from 
the development community.

Innovative tools are an important component of the 
digitalisation of vocational education, as they contribute 
to the efficiency of the educational process. As noted by 
V.H. Kremin (2022), the use of digital platforms such as 
Moodle (partially Google Classroom) allows automat-
ing the process of organising vocational training while 
providing feedback. These tools also contribute to the 
development of learners’ independence. Sharing this 
position, it is worth emphasising that the results of this 
study fully confirmed the effectiveness of digital plat-
forms in increasing autonomous learning. At the same 
time, it is important to bear in mind that the success  

of their use largely depends on the level of digital liter-
acy of vocational teachers and the quality of integration 
of these tools into the educational process.

The systematisation of the data presented in Ta-
ble  6 has highlighted the role of the Moodle platform 
as a convenient and multifunctional tool for digitali-
sation of vocational teachers. This analysis reflected 
its practical use in the implementation of professional 
standards for higher education teachers and vocational 
educators, especially in the context of the modernisa-
tion of the educational process. Moodle enables effec-
tive and engaging communication among participants 
in the educational process, organises testing, creates 
individual educational trajectories and monitors the 
completion of tasks. Its tools allow you to adapt edu-
cational content to the needs of different categories of 
students, supporting personalised learning. As a result, 
the platform not only facilitates the implementation of 
key professional requirements, but also contributes to 
the overall effectiveness of teacher training by adapt-
ing them to the challenges of the digital age. Through 
systematisation, the author of this article has managed 
to compare in detail the popularity, functionality and 
prospects of the Moodle platform in different educa-
tional contexts, identifying its strengths, limitations 
and application features. This comparison demonstrat-
ed how the IT platform contributes to improving the 
efficiency of the educational process by meeting the 
needs of higher education teachers, vocational educa-
tors and students. Moodle supports interactive interac-
tion, enables the creation of personalised educational 
trajectories, provides access to a wide range of inno-
vative tools, and allows the educational process to be 
organised in accordance with the future requirements 
of digitalisation. The platform helps to harmonise the 
educational process with key labour market standards, 
social expectations and challenges of the digital age, 
creating conditions for increasing the competitiveness 
of teachers and students.

Criterion Moodle Google Classroom Microsoft Teams Canvas Blackboard

Customisation 
options

Full customisation 
of the interface, 

modules, and 
reporting

Minimal settings
Limited 

customisation, 
standardised look

Good customisation 
for teachers

Customisation 
is complex and 

expensive

Supporting 
professional training

High level of support 
for a modular 

approach, flexibility 
in creating courses

Suitable  
for simple tasks

Easy for 
collaboration, 

but challenging 
for educational 

standards

Difficult for technical 
specialities of 

vocational education

Focused on academic 
teaching

Ease of use
Intuitive interface 

with learning 
resources

Simple interface  
but limited functions

Suitable for advanced 
users

Convenient,  
but requires training

Complicated for 
beginners

Specialising in 
education

Optimal for 
vocational education Common platform Targeted  

at business teams
Convenient  

for large universities
Focused on scientific 

research
Mobile device 

support
Excellent  

(mobile app)
Very good  

(by Google)
Convenient for use 

on smartphones
Average mobility 

support Resource-intensive

Source: systematised by the author

Table 5. Continued
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The analysis has confirmed the importance of the 
Moodle platform as a universal tool for organising 
the educational process in various formats – distance, 
blended and face-to-face. Its functionality, adapted to 
the requirements of vocational education, allows for the 
effective implementation of professional standards, in-
teractivity and individualisation of vocational training. 
Due to continuous improvement and integration with 
innovative tools, the Moodle platform meets the needs 
of educators and remains relevant in both higher and 
vocational education. The analysis of the Moodle plat-
form has highlighted its unique characteristics. A spe-
cial feature of the platform is a wide range of learning 
tools in various formats. Constant updating of features 
and support for integration with advanced technolo-
gies, such as assessment, communication and analytics 
tools, ensure that the platform remains relevant. By 
adapting to the needs of a flexible learning ecosystem, 
Moodle supports interactivity, ease of communication 
and the ability to introduce innovations into the educa-
tional process.

In addition to educational process management 
platforms, progressive methodologies and technol-
ogies aimed at integrating practical experience with 
learning play a significant role in the modernisation 
of vocational education. The digitalisation of the edu-
cational environment stimulates the use of innovative 
approaches that combine academic disciplines and 
technologies, creating new opportunities for the devel-
opment of students’ professional competences. In this 
context, STEM methods that promote interdisciplinary 
learning and the practical application of knowledge in 
changing realities are important. STEM methods that 
integrate science, technology, engineering and mathe-
matics are widely used in vocational education. As not-
ed by S. Dembitska & O. Kobylianskyi (2024), the use of 
digital methods contributes to the development of criti-
cal thinking and practical problem-solving skills, which 
is extremely important for vocational education. The 
results of this study confirmed this thesis, as the inte-
gration of robotic systems into the educational process 
not only allows students to operate equipment, but also 

forms a deeper understanding of the principles of its 
functioning. The analysis of the data obtained showed 
that the effectiveness of this approach largely depends 
on the level of digital training of teachers and the avail-
ability of the relevant material and technical base.

Sharing the opinion of K. Osadcha et al. (2023) about 
the growing popularity of immersive technologies in 
vocational education, it should be emphasised that they 
open up new opportunities for creating simulation en-
vironments where students can enhance their applied 
skills without risk to health. The results obtained indi-
cate the significant effectiveness of these technologies 
in modelling production processes, particularly in tech-
nical and medical specialities. This study has shown 
that the lack of integration of immersive technologies 
into curricula and limited access to appropriate equip-
ment can significantly hinder their implementation. 
Supporting the position of S.  Borysova  (2023) on the 
importance of cloud services in the process of digi-
talisation of vocational education, it should be noted 
that the results confirmed their key role in ensuring 
mobility, interactivity and personalisation of learning. 
The use of Google Drive, Moodle, and Microsoft Teams 
platforms facilitates convenient access to educational 
materials, project collaboration, and prompt feedback. 
At the same time, this study has shown that the insuf-
ficient level of digital competence of teachers makes it 
difficult to realise the full potential of innovative tools, 
which requires the introduction of comprehensive 
professional development programmes. As noted by 
R. Chepok (2023), the requirements for teachers’ quali-
fications in the digital age are changing rapidly, and the 
teacher must not only be proficient in innovative tools 
but also skilfully adapt them to the needs of students. 
The analysis of the results of this study confirmed this 
thesis, as the use of the latest technologies in the educa-
tional process significantly increases its effectiveness. 
At the same time, the success of their application de-
pends not only on the digital literacy of teachers, but 
also on the organisational conditions of educational in-
stitutions, including the availability of technical resourc-
es and administrative support for innovative initiatives.

Aspect Professional standard “Teacher  
of a Higher Education Institution”

Professional standard 
“Vocational Teacher”

Moodle’s popularity Widespread implementation for course management  
and outcome tracking

A tool for distance learning  
and interactive interaction

Moodle functionality Support for testing, forums, integration  
with other resources

Creating individual educational trajectories  
for students

Moodle progressiveness Constant adaptation to the needs of teachers  
and students

Integration with innovative progress  
monitoring tools

Moodle’s future 
prospects

Ability to adapt to different models of education 
(online, blended)

Support for vocational training in line  
with labour market standards

Moodle in demand Used in the world’s leading universities Adoption as the main tool of  vocational education

Source: author’s systematisation based on Order of the Institute of Vocational Education of the National Academy 
of Vocational Education of Ukraine No.  38-OD  (2022), Order of the Ministry of Education and Science of Ukraine 
No. 1466 (2024)

Table 6. The role of the Moodle platform in the effectiveness of professional training
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The results of this study are also consistent with the 
findings of Y. Yang (2025) on the role of AI in vocational 
education. The analysis showed that the use of automat-
ed learning systems contributes to the development of 
practical skills that meet the needs of a competitive la-
bour market. At the same time, the implementation of 
such systems requires significant financial resources, 
as well as high-quality training of vocational teachers 
to work with them. Supporting the thesis of A. Sattor-
ov & A.  Fatullaev  (2020) on the need to integrate ed-
ucational, technological and pedagogical approaches 
in vocational education, it should be emphasised that 
the results of this study confirmed the importance of 
an integrated approach to innovation. The analysis has 
shown that the use of innovative tools should be accom-
panied by methodological support that allows for effec-
tive adaptation of technologies to specific educational 
contexts. The results confirmed the views of scientists 
on the key role of digital technologies in vocational 

education and the need for an integrated approach to 
their implementation. The integration of cloud servic-
es, immersive technologies and automated robotic sys-
tems creates new opportunities for the training of high-
ly qualified vocational teachers, but requires not only 
technical support, but also methodological justification 
and strategic planning.

Completing the study of the role of innovative tools 
in the context of developing digital skills in vocation-
al teachers is impossible without analysing scientific 
works that cover the development and application of 
these tools in pedagogical practice. Mastery of scien-
tific research contributed to a deeper understanding of 
theoretical foundations and facilitated the evaluation of 
the effectiveness of implementing modern digital tech-
nologies in education. Table 7 summarises the concept 
of innovative tools presented in 15 scientific papers 
that studied their application in pedagogy and their im-
pact on improving the quality of professional learning.

Source: systematised by the author based on T. Myronenko & P. Kuzmenko (2020), F. Rauner (2021), V. Kremin (2022), 
V. Radkevych (2022), Yu.O. Danilevych (2023), Yu.O. Danilevych et al.  (2023), S. Borysova (2023), L. Orshanskyi et 
al. (2023), O. Roskvas (2024), A. Tasdere & M. Isikli (2024), S. Dembitska & O. Kobylianskyi (2024), Y. Yang (2025)

Table 7. The concept of innovative instruments mentioned in scientific research
Innovative tools Approaches to implementation Application examples

Interactive platforms Integration Using Zoom in professional training
Digital whiteboards Pedagogical Interactive tasks on Miro

Cloud services Integration Google Workspace for collaboration
Interactive technologies Competence Interactive simulations in Moodle

LMS platforms Educational Using Moodle
Analytical tools Technological Google Classroom analytics systems

Multimedia tools Integration Zoom video conferences
Cloud services Educational Using cloud storage

E-learning platforms Competence Creating courses in Moodle
Mobile apps Pedagogical Using Quizlet for testing

Online training courses Technological Using Coursera for learning
Interactive whiteboards Integration Padlet application

Electronic resources Educational Using online libraries
Distance learning platforms Competence Using Google Meet

Interactive simulations Educational VR simulations
Chat Rooms and Forums Pedagogical Using Telegram chats

Digital platforms Technological Implementing Google Classroom

The analysis of scientific papers presented in Ta-
ble  7 allowed to better assess the concept of using 
innovative tools in vocational education. The studies 
highlighted various approaches to their implementa-
tion, which confirmed the significant role of these tools 
in the modernisation of the educational process. They 
help to increase the effectiveness of learning, the in-
terest of students and meet the current requirements 
of the labour market. The integration of digital tech-
nologies ensures the creation of a flexible and adap-
tive educational environment that helps to optimally 
prepare students for real professional challenges. In 
most scientific studies, cloud services are recognised 
as the most promising for vocational education due to 
their functionality and accessibility. The integration of  

various innovative tools helps to solve complex prob-
lems in organising the educational process, optimising 
it and increasing the engagement of students. Interac-
tive platforms play a key role in shaping a digital envi-
ronment that responds to challenges. In addition, the 
research results confirmed that the development of 
digital skills of vocational teachers has a positive im-
pact on the quality of training of students, contributing 
to the creation of an innovative educational process.

The theoretical study has shown the significant 
potential of innovative tools for the transformation 
of vocational education. Cloud services, interactive 
platforms, multimedia, immersive technologies, STEM 
methods, robotic and automated systems, and IT plat-
forms contribute to the adaptability of the educational 
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process by supporting the integration of interdiscipli-
nary approaches. These tools ensure the development 
of digital skills of vocational teachers and students, 
creating an innovative educational environment that 
meets the challenges of digital transformation, Euro-
pean integration and the needs of a competitive la-
bour market. M. Rostoka & O. Hermak (2020) explored 
the transformation of the role of the teacher who has 
become a coordinator of the educational process, us-
ing digital technologies to improve learning efficien-
cy. They emphasised that critical assessment of tools 
and teaching students to use them independently have 
become key to effective work. While agreeing with 
this, it is worth noting that in the context of the war 
in Ukraine, this role is largely limited by the lack of 
access to technical facilities and digital infrastructure. 
However, their approach can be complemented by the 
need for teachers to adapt digital tools for blended 
and mobile learning, which has become critical dur-
ing the war. A. Dzhurylo (2023) studied the problem 
of rapid obsolescence of technologies and concluded 
that teachers were forced to constantly learn new 
tools, which created a significant workload. While 
partially agreeing with this statement, it should be 
added that the situation in Ukraine was further com-
plicated by economic constraints, which often delayed 
technology upgrades. However, in contrast to the 
workload of teachers, the obsolescence of technology 
could stimulate the development of universal and less 
resource-intensive solutions that would not require 
significant changes over time.

O.A. Miroshnychenko (2020) and M. Pohorielov et 
al.  (2024) proved that the digital culture of teachers 
had a positive impact on the engagement of students 
and improved the quality of technology use. While 
agreeing that digital culture was important for tech-
nology integration, it should be noted that its forma-
tion in Ukraine was hampered by a lack of methodo-
logical support for teachers. On the other hand, the 
development of digital culture required support not 
only for teachers, but also for students, who also often 
faced limited access to the Internet and digital devices. 
O. Yezhova (2024) considered digital skills as part of a 
teacher’s professional competence and insisted on the 
continuous development of such skills. This conclusion 
was logical, but it did not consider the circumstances 
in which the continuity of learning was disrupted due 
to psychological pressure and the lack of stable infra-
structure. In the context of the war and European in-
tegration, lifelong learning required external support, 
including funding and adaptation of international 
experience I. Verbovskyi & A. Melnyk, (2023) empha-
sised the importance of the role of a cross-curricular 
digital facilitator who should coordinate the learning 
of several student groups in parallel, using artificial 
intelligence and automated systems. Contrasting this 
statement with the realities of vocational education in 

Ukraine, it should be noted that the use of such ap-
proaches has been significantly hampered by a lack of 
resources and appropriate teacher training. This mod-
el, although promising, has not been implemented in 
many educational institutions due to current econom-
ic difficulties.

The authors R.S.  Grushko & O.Ia.  Romanyshy-
na  (2023) investigated the problem of information 
overload, noting that teachers spend considerable time 
searching for and adapting educational materials. Ap-
pealing to this, it should be noted that the challenges 
in Ukraine require the creation of centralised databas-
es and cloud libraries that would provide vocational 
teachers with quality content, reducing their workload. 
R.  Chepok  (2023) emphasised that foreign language 
skills have become important for working with interna-
tional educational platforms. This conclusion is fully in 
line with the requirements of European integration, so 
it is worth noting that to overcome language barriers, 
Ukrainian VET teachers need to additionally master for-
eign languages. In the context of military threats, when 
financial resources are directed to ensuring the coun-
try’s defence capability, the use of expensive digital AI 
translators is unlikely. Therefore, the ability of teachers 
to work effectively with international platforms largely 
depends on their own language skills.

The impact of martial law on the digitalisation 
of education was studied by I.  Verbovskyi & A.  Mel-
nyk  (2023). Researchers noted that some vocational 
teachers work in conditions of limited access to the 
Internet and infrastructure. Reconciling this statement 
with the realities of the Ukrainian education ecosystem, 
it should be emphasised that such challenges require 
the introduction of autonomous systems that can op-
erate even under minimal technical conditions. VET 
teachers’ digital skills are a key element of their over-
all competence. On the one hand, their development 
has been complicated by such challenges as the rap-
id obsolescence of technology, the effects of war, and 
the difficulties of implementing European integration 
standards. On the other hand, the development of digi-
tal skills has accelerated due to the need to address cur-
rent issues immediately. Effective improvement of VET 
teachers’ digital skills requires constant state support, 
local adaptation of innovative tools, systematic im-
provement of teachers’ language training, and creation 
of conditions for continuous professional development.

The results of the theoretical study confirmed that 
an integrated model of using innovative tools and in-
tegration approaches opens up new opportunities for 
the development of digital skills of vocational teach-
ers. This contributes not only to an effective response 
to global challenges, but also supports the recovery of 
Ukraine’s economy by uniting the efforts of teachers in 
implementing innovations that improve the quality of 
education and meet the strategic goals of the country’s 
digital development.
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◼ Conclusions
The theoretical study has highlighted the importance 
of innovative tools and integration approaches in the 
development of digital skills of vocational teachers. 
In this context, this integration is seen as a compre-
hensive combination of educational, technological 
and pedagogical components aimed at creating an 
adaptive learning environment that meets the posi-
tive challenges of digitalisation and socio-economic 
needs. This synergy allows for the simultaneous de-
velopment of both the technological competencies of 
teachers and their ability to implement innovations 
in practice, ensuring the integration of theoretical 
knowledge and practical skills. The results showed 
that higher education institutions are mainly focused 
on the integration of innovative technologies into the 
educational process, while professional training is fo-
cused on the practical application of these tools. This 
trend is effective, but requires further improvement, 
in particular through the wider use of innovative tools 
in vocational education. This is important in the con-
text of integration approaches that allow for an organ-
ic combination of theoretical training and practical 
aspects of learning. This creates the preconditions for 
the development of a dynamic digital environment 
that meets the needs of modern society.

The benefits of the synergy of innovative tools and 
integration approaches include improving the quality 
of learning, adapting to changing conditions, and de-
veloping critical thinking, collaboration, and creativ-
ity among students. A number of shortcomings have 
also been identified, including the insufficient level of 
technological training of teachers and limited access to 

high-tech tools in some educational institutions. This 
indicated the need to improve the infrastructure and 
resource provision in educational institutions. Gaps 
in the implementation of digital platforms and cloud 
services have been identified that require systematic 
analysis and resolution. Further research will focus on 
improving methods of integrating innovative tools into 
vocational education, in particular through the devel-
opment of new approaches to the organisation of the 
educational process and improving teacher training. 
Attention should be paid to the development of infra-
structure for the use of advanced technologies, as well 
as to the professional development of teachers. This 
will not only ensure more effective use of innovative 
tools and integration approaches, but will also contrib-
ute to the creation of a sustainable vocational education 
ecosystem that meets the current needs of society.
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Теоретичні засади розвитку цифрових навичок педагогів  
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◼ Анотація. Цифрова трансформація освіти є ключовим чинником у професійному навчанні, оскільки 
докорінно змінює підходи до підготовки педагогів і трансформує освітні парадигми. Актуальність 
дослідження зумовлена необхідністю адаптації професійної освіти до викликів війни, відбудови 
країни й євроінтеграції, що потребує розвитку нових цифрових навичок. Мета дослідження полягала в 
аналізуванні теоретичних засад розвитку цифрових навичок педагогів професійного навчання, їхньої 
сутності, структури та впливу інноваційних інструментів на якісну підготовку викладачів професійної 
освіти. Матеріалами дослідження стали професійні стандарти «Педагог професійного навчання» та 
«Викладач закладу вищої освіти», наукові статті, присвячені цифровізації освіти, а також інтерактивні 
інструменти, серед яких хмарні сервіси, імерсивні технології й автоматизовано-роботизовані системи. До 
методів дослідження віднесено огляд наукових джерел, інтерпретацію, компарування, систематизацію та  
контент-аналіз. Результати дослідження охопили проведене порівняння професійних стандартів, 
виокремлення спільних і відмінних рис вимог до цифрових навичок і визначення напрямів їх удосконалення. 
Виявлено, що цифрові навички педагогів є інтеграцією технологічних, інформаційно-аналітичних, етичних, 
комунікаційних та організаційних складових, що забезпечують ефективне використання цифрових 
ресурсів для досягнення освітніх цілей. Систематизовано сутність і структуру цифрових навичок, які 
диференційовано на базові, спеціалізовані й імерсивні. Проаналізовано тенденції цифровізації освіти, 
що охопили використання хмарних сервісів, STEM-методик і автоматизовано-роботизованих систем, 
досліджено вплив інтерактивних симуляцій, віртуальних лабораторій і систем управління навчанням 
на якість освітнього процесу. Запропоновано інтеграцію компетентнісного, освітнього, технологічного 
та педагогічного підходів для гармонійного розвитку цифрових навичок педагогів та їхньої адаптації до 
поточних викликів. Розроблено концепцію інноваційних інструментів. Практичну цінність визначено в 
удосконаленні викладання якісно цифровізованими педагогами професійного навчання, модернізації 
освітніх програм і підвищенні професійної підготовки викладачів до євроінтегрованої праці в умовах 
швидко прогресуючої цифрової трансформації

◼ Ключові слова: компетентнісний підхід; професійна підготовка; цифрова культура; STEM-методики; 
адаптивне навчання; модернізація освіти; євроінтеграція
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electronic scientific libraries, etc. As noted by Ukrain-
ian scholars N.  Seiko & M.O.  Ershov  (2021), informa-
tion technologies in education provide for: constant 
continuous improvement of the content of educational 
programs; functioning of educational IT centres; devel-
opment of distance and virtual learning, etc. Ukrainian 
scientists L. Kononenko et al. (2022) convincingly con-
cluded that it is advisable for teachers need to improve 
their level of training in the use of digital technologies, 
and blended learning using various forms of learning is 
the most optimal way to improve the quality of educa-
tion. In their research, scientists came to the conclusion 
that improving the quality of education is impossible 
without information resources of high school, an infor-
mation environment in the global information space. 
Despite the large number of studies by Ukrainian scien-
tists in the field of using computer technologies in high-
er education, the problem of developing information 
and digital technologies in higher education remains 
insufficiently studied. The aim of this article was to jus-
tify the advancement of innovative digital technologies 
within higher education institutions.

◼ Materials and Methods
During the study, well-known pedagogical and scien-
tific methods were used, in particular – when teaching 
the disciplines of the transport industry and occupa-
tional safety of vocational education, to substantiate 
the unity of interconnected tools and systems in high-
er education institutions using the example of these 
specialties, formulating a conclusion; analysis of the 
educational and work programs of the various degrees 
of higher education (Transport, Occupational Safety) 
to clarify the state of training of pedagogical special-
ists in the transport industry and occupational safety; 
method of surveying teachers, students and adminis-
tration of the above-mentioned industries to identify 
problems related to the development of information 
and digital technologies; modelling method – to create 
a graph of the development of information and digital 
technologies in higher education institutions. When 
using the theoretical research method, pedagogical 
scientific works among Ukrainian scientists and scien-
tists from other countries were analysed. The analysis 
was focused on the difficulties and advantages of the 
educational process when using information and digi-
tal technologies. Using a systematic approach in scien-
tific research, the constituent elements of the develop-
ment of information and digital technologies in higher 
education institutions were systematised and a graph 
with these relevant elements was developed based on 
the modelling method.

The survey was attended by 178 respondents from 
the Faculty of Technological and Mathematical Edu-
cation, specialty  015 Vocational Education (Occupa-
tional Safety) at the Hryhorii Skovoroda University in 

◼ Introduction
The problem of the development of information and 
digital technologies (IDT) in institutions of higher edu-
cation encompasses many topical issues characteristic 
of the modernisation of the higher education system in 
Ukraine, particularly in the context of martial law and 
post-war times in the future. The problem of the devel-
opment of IDT in higher education is a priority all over 
the world. The current state of these technologies and 
their development determine the future of higher edu-
cation. The relevance of the research lies in the urgent 
need to develop digital technologies for any field of ed-
ucation, particularly the transportation and logistics in-
dustries, as well as vocational and technical education. 
The process of integration of Ukrainian education into 
the global educational space necessitates critical think-
ing and substantiation of information and digital tech-
nologies into a single system. Scientists rightly point to 
the improvement of teachers’ qualifications aimed at 
the development of general ideas about the ways and 
prospects of education informatisation; application of 
information digital technologies, etc.

L. Khoruzh et al. (2020) figured out that the teach-
er’s ability to perceive the new, use information and 
communications technologies (ICT) in the education-
al process, improves the quality of learning activities. 
In their study, authors rightly concluded that ICT used 
by teachers during teaching significantly improve the 
learning process, motivate and increase students’ inter-
est and learning effectiveness. As noted by O. Myrosh-
nychenko (2020), the formation of digital competence 
among higher education graduates is a pressing prob-
lem because it requires rapid adaptation to the condi-
tions of the information environment. N. Manoylenko et 
al.  (2021) concluded that digitalisation of education 
is considered a leading direction in improving the ef-
ficiency of learning and the quality of the educational 
process. It is worth noting the conclusion of Ukrainian 
scientists V. Kornyat et al. (2022) that the digitalisation 
of the educational process is due to the emergence of 
new requirements for the formation of key competen-
cies of specialists in connection with the new digital 
generation. The authors rightly pointed out that the 
issue of digitalisation also becomes relevant during dis-
tance and blended learning as a result of the war with 
the Russian Federation.

As A. Lazko & I. Tomashevska (2023) rightly empha-
sised in their study, the spread of digital technologies 
will make citizens’ digital skills dominant among other 
skills of the 21st century. Like other researchers of these 
technologies, the authors emphasise the extreme im-
portance of timely digitalisation for modern production. 
This involves full automation of production, design and 
product maintenance. As for the reform of the digitalisa-
tion of education, the authors rightly point out the need 
to improve software quality. This will allow to use edu-
cational resources, developments, scientific researches,  
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Pereiaslav and students from the transport sector of 
the educational and scientific centre of the National 
Centre of Vocational and Technical Education and Voca-
tional Education of the National Academy of Sciences of 
Ukraine, as well as the administration of the relevant in-
stitutions. All survey participants were informed about 
its purpose and content, and they gave their consent to 
participate while guaranteeing the confidentiality and 
anonymity of their responses. According to the Ameri-
can Sociological Association Code of Ethics (1997), the 
collected data were used exclusively for scientific pur-
poses and were not disclosed to anyone. A survey was 
conducted in the form of a questionnaire, in which re-
spondents were asked the following questions: are you 
satisfied with the state of use (implementation) of IDT 
in the institution, how often do you use information and 
digital technologies per week, what, in your opinion, 
should be the software during the educational process, 
what is the use of IDT, what should be the training of 
specialists in IDT, what are the problems and the path of 
development of information and digital technologies in 
higher education, how do you see increasing your com-
petence in information and digital technologies, what 
skills and abilities in working with information and 
digital technologies need to be improved by Ukrainian 
teachers so that student education is more productive 
and high-quality, what is the provision of access, securi-
ty and confidentiality when using information and dig-
ital technologies, what are the specific directions of de-
velopment of IDT in higher education institutions, what 
needs to be modernised in educational institutions, 
programs, which technologies (disciplines, practical or 
laboratory) need to be introduced. This survey helped 
to reveal a number of shortcomings in the organisation 
of the development of IDT.

◼ Results and Discussion
The main objective of the survey was to determine how 
ICT should be developed in higher education institu-
tions. The questionnaires sent to respondents from the 
transport sector and occupational health and safety of 
vocational education (future teachers among students 
and teachers and administration) were aimed at finding 
out what difficulties arise when using and implement-
ing information and digital technologies. The question 
“Are you satisfied with the state of use (implementa-
tion) of information and digital technologies in the in-
stitution?” offered the following answer options: “yes”, 
“no”, “insufficient”, “rather yes”. The answers of the ma-
jority of respondents showed dissatisfaction with the 
state of implementation and use of these technologies.

The answers also allowed to analyse the frequency 
of ICT use and move on to the next question: “How often 
do you use ICT per week?”. Considering the results, it 
turned out that 28% of respondents (50 students) reg-
ularly use ICT during the week, 25% (45 students) sev-
eral times a week when performing educational tasks 

of the educational process (searching for information 
on the Internet, preparing term papers and self-study 
works, essays, research papers, etc.). 32% (56 students) 
rarely used it, 1.8% (3 students) – never. When asked 
“what software should be used during the education-
al process in your opinion”, 75% (134 students) of re-
spondents noted that the use of such educational plat-
forms as Moodle, Google Classroom and Teams makes 
it possible to organise blended and distance learning, 
which is a necessary condition of the war that the Rus-
sian Federation unleashed against Ukraine. When asked 
“what skills and abilities in working with information 
and digital technologies do Ukrainian teachers need to 
improve in order to make student learning more pro-
ductive and high-quality?” 10% of respondents (18 
students) noted the introduction of cloud technologies, 
in particular Microsoft 365 to implement data storage 
security during work, as well as video courses for stu-
dents for the convenience of learning.

Among the specific areas of development of infor-
mation and digital technologies in higher education 
institutions, 23% of respondents (41  students) iden-
tified the modernisation of educational programs with 
their adaptation to the requirements of the information 
and digital era. It should be noted that the information 
educational environment, which includes information 
and digital technologies, during teaching at such de-
partments: theory and methods of vocational training 
of the Hryhorii Skovoroda University in Pereiaslav, as 
well as on the basis of the National Centre for Vocation-
al Training, provided: communication between scien-
tific and pedagogical workers (NPT), administration, 
students; effectively plans teaching in the institution; 
quickly provides information on the organisation and 
monitoring of the educational process; the content of 
educational complexes for the study of disciplines and 
practices; safe organisation of the educational process, 
in particular during a pandemic or martial law. The 
graph the problem studied in this article, shown in Fig-
ure 1, aims to plan the optimisation of the educational 
process using modern technologies.

According to the authors of this article, the prob-
lem under consideration is one of the current issues in 
higher education in Ukraine. Due to modern ICT, it is 
possible to reach a more modern level of education. The 
needs analysis for the assessment of the institution of 
higher education in digital solutions (АN) takes into ac-
count the following aspects: surveying students, teach-
ers and administration to determine their needs and 
expectations from digital solutions; market analysis to 
examine education and digital trends, competitive land-
scape and potential opportunities for improvement; 
evaluation of existing digital solutions in the education-
al institution and their compliance with educational 
tasks and the needs of the modern market; involvement 
of experts in the field of education to receive advice and 
recommendations on improving digital solutions.
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Increasing the level of qualifications (ILQ) may 
include the following stages and measures: studying 
the current level of training of teachers in the use of 
computer technologies during teaching and education-
al work; development of educational programs and 
courses taking into account the individual needs of em-
ployees; conducting trainings, master classes, advanced 
training courses and other forms of training; carrying 
out an assessment of the effectiveness of educational 
activities, as well as tracking changes in the employee 
performance after the completion of training; creation 
of a support and motivation system for employees in-
volved in professional development, for example, pro-
viding access to resources for self-study, awarding for 
achievements, etc. These measures will help to ensure 
the effective promotion of scientific research and teach-
ers improve the quality of teaching.

The modernisation of educational programs (MEP) 
is manifested through the introduction of modern tech-
nologies, the updating of the content of mandatory and 
optional subjects, as well as educational, production, 
technological and pedagogical practices. The mod-
ernisation of educational programs has the following 
aspects: the inclusion of modern topics that reflect 
modern technological and social trends, including ar-
tificial intelligence, cybersecurity, data processing, me-
dia education, etc.; use of interactive platforms, online 
resources, video lectures, virtual reality and other dig-
ital tools to improve the learning process; focusing on 

the development of digital competencies, taking into 
account critical thinking, problem solving, online com-
munication, etc.; using innovative assessment methods 
(projects based on real tasks, skills development port-
folios, as well as the use of digital tools for data collec-
tion and analysis; providing teachers with access to 
professional development so that they can effectively 
use new technologies and approaches in their practice. 
The creation of electronic resources (CER) includes the 
development and implementation of educational mate-
rials, online courses and other information and digital 
resources for students.

The creation of information and digital platforms 
(CID) for online education of students allows: to en-
sure the opportunity to use various resources during 
training, remote communication, the possibility of in-
teractive learning and promotion of a flexible form of 
education; increase access to education and provide 
students with a wide range of educational opportuni-
ties (Dashko,  2023). The creation of information and 
digital platforms can be considered through the fol-
lowing steps and aspects: determining the needs and 
goals of students, employees of the institution of high-
er education in order to develop a platform that meets 
their requirements; choosing technology solutions 
that best suit the needs, including web platforms, mo-
bile applications, online collaboration tools, etc.; crea-
tion of electronic scientific and methodological mate-
rials, tests, discussion forums, etc.; development of a 

АN 

EO ILQ 

MEP 
SD 

Development 
of information 

and digital technologies 
in institutions of higher 

education SP CER 

PA CID 

IAS 

Figure 1. Graph of the development of information and digital technologies in institutions of higher education
Note: AN – analysis of needs; ILQ – increasing the level of qualification; MEP – modernisation of educational programs; 
CER – creation of electronic resources; CID – creation of information and digital platforms; IAS – implementation of 
analytics systems; PA – provision of access; SP – security and privacy; SD – support and development; EO – evaluation 
and optimisation
Source: developed by the authors
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convenient and understandable interface for students 
and teachers to facilitate the use of the platform; use 
of measures to protect personal data of students and 
information about studies; providing accessible and ef-
fective support to users, including online chats, e-mail, 
supporting documentation, etc.; continuous evaluation 
of the platform and implementation of appropriate im-
provements based on user feedback. These steps will 
help to provide an effective and innovative platform for 
online student learning.

The implementation of analytics systems (IAS) for 
tracking student success, the effectiveness of educa-
tion and training, and improving programs is manifest-
ed in the collection and analysis of data on academic 
achievements, participation in classes and other as-
pects of student life. For the successful implementation 
of analytics systems for tracking student performance, 
firstly it is important to determine the purpose of the 
system, select the necessary metrics and performance 
indicators, collect and store relevant data, develop and 
configure analytical tools, and ensure protection of 
student privacy. After the implementation of the sys-
tem, it is important to constantly monitor and analyse 
the received data, make the necessary adjustments to 
improve the quality of education. This allows to iden-
tify trends, personalise learning, support students in 
important aspects, identify possible difficulties and 
problems in time to improve the learning process. 
The provision of access (PA) to information and dig-
ital resources and platforms for students, taking into 
account their capabilities and needs. Ensuring access 
to information and digital resources and platforms for 
students includes: establishing access rights for users, 
using authentication and authorisation, monitoring 
network security, regularly updating the information 
and digital security system to effectively manage ac-
cess and prevent unauthorised actions.

The security and privacy (SP) of the development 
of considered computer technologies is carried out us-
ing cybersecurity measures, data encryption, ensuring 
access only to authorised users, network and system se-
curity audits, as well as regular software and hardware 
updates to prevent potential threats. Security and pri-
vacy can be considered through the following aspects: 
using measures to protect information using encryp-
tion methods, etc., to protect the privacy of data dur-
ing transmission and storage; requiring complex and 
unique passwords to access systems, using two-factor 
authentication to increase the level of security; installa-
tion of security measures, including antivirus software, 
intrusion protection, etc. against cyber-attacks; con-
ducting regular security audits of systems and software, 
including the rapid implementation of patches and up-
dates to close vulnerabilities; training users in the ba-
sics of cybersecurity, including awareness of threats, 
proper use of programs and services, procedures for 
behaviour in the event of a suspected cyber-attack;  

collection, processing and storage of users’ personal 
data according to the requirements of data protection 
legislation, ensuring users’ rights to be forgotten and 
access to their data; regularly creating backup copies 
of data to prevent information loss in the event of cy-
ber-attacks, accidental deletion or equipment failure.

Support and development (SD) should be system-
atic. Evaluation and optimisation (EO) determine the 
continuous evaluation of the effective implementa-
tion of solutions and optimisation taking into account 
changes in the educational environment. The needs 
analysis for the assessment of the high school in digi-
tal solutions takes into account the following aspects: 
surveying students, teachers and administration to 
determine their needs and expectations from digital 
solutions; market analysis to examine education and 
digital trends, competitive landscape and potential 
opportunities for improvement; evaluation of existing 
digital solutions in the educational institution and their 
compliance with educational tasks and the needs of the 
modern market; involvement of experts in the field of 
education to receive advice and recommendations on 
improving digital solutions.

Raising the level of qualifications may include the 
following stages and measures: studying the current 
level of formed competencies of scientific and peda-
gogical stuff regarding the use of modern ICT during 
teaching and educational work; development of edu-
cational programs and courses taking into account the 
individual needs of employees; conducting trainings, 
master classes, advanced training courses and other 
forms of training for the purpose of improving the qual-
ifications of teachers; carrying out an assessment of the 
effectiveness of educational activities, as well as track-
ing changes in the work and effectiveness of scientific 
and pedagogical workers after the completion of train-
ing; creation of a support and motivation system for 
employees involved in professional development, for 
example, providing access to resources for self-study, 
awarding for achievements, etc. These measures will 
help to ensure the effective promotion of teachers and 
improve the quality of teaching. The modernisation of 
educational programs in higher schools is manifested 
through the introduction of modern technologies, the 
updating of the content of mandatory and optional sub-
jects, as well as educational, production, technological 
and pedagogical practices. The modernisation of educa-
tional programs has the following aspects: the inclusion 
of modern topics that reflect modern technological and 
social trends, including artificial intelligence, cyberse-
curity, data processing, media education, etc.; use of 
interactive platforms, online resources, video lectures, 
virtual reality and other digital tools to improve the 
learning process; focusing on the formation of compe-
tencies needed in the digital world, in particular critical 
thinking, problem solving, online communication, etc.; 
using innovative assessment methods (projects based 
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on real tasks, skills development portfolios, as well as 
the use of digital tools for data collection and analysis; 
providing teachers with access to professional develop-
ment so that they can effectively use new technologies 
and approaches in their practice.

The creation of information and digital platforms 
for online education of students allows: to ensure the 
opportunity to use various resources during training, 
remote communication, the possibility of interactive 
learning and promotion of a flexible form of education; 
increase access to education and provide students 
with a wide range of educational opportunities. The 
creation of information and digital platforms can be 
considered through the following steps and aspects: 
determining the needs and goals of students, employ-
ees of the institution of higher education in order to 
develop a platform that meets their requirements; 
choosing technology solutions that best suit the needs, 
including web platforms, mobile applications, online 
collaboration tools, etc.; creation of electronic scien-
tific and methodological materials, tests, discussion 
forums, etc.; development of a convenient and under-
standable interface for students and teachers to facili-
tate the use of the platform; use of measures to protect 
personal data of students and information about stud-
ies; providing accessible and effective support to users, 
including online chats, e-mail, help documentation, 
etc.; continuous evaluation of the platform and imple-
mentation of appropriate improvements based on user 
feedback. These steps will help to provide an effective 
and innovative platform for online student learning.

The security and privacy of the development of 
information and digital technologies is carried out 
through the implementation of cybersecurity meas-
ures, data encryption, ensuring access only to author-
ised users, network and system security audits, as well 
as regular software and hardware updates to prevent 
potential threats. Security and privacy can be consid-
ered through the following aspects: use of information 
protection measures using encryption methods, etc.; 
requiring complex and unique passwords to access 
systems, using two-factor authentication to increase 
the level of security; installation of security measures, 
including antivirus software, intrusion protection, 
etc. against cyber-attacks; conducting regular securi-
ty audits of systems and software, including the rapid 
implementation of patches and updates to close vul-
nerabilities; training users in the basics of cybersecu-
rity, including awareness of threats, proper use of pro-
grams and services, procedures for behaviour in the 
event of a suspected cyber-attack; collection, process-
ing and storage of users’ personal data according to the 
requirements of data protection legislation, ensuring 
users’ rights to be forgotten and access to their data; 
regularly creating backup copies of data to prevent in-
formation loss in the event of cyber-attacks, accidental 
deletion or equipment failure.

Ensuring access to information and digital resourc-
es and platforms for students includes: establishing 
access rights for users, using authentication and au-
thorisation, monitoring network security, regularly 
updating the information and digital security system 
to effectively manage access and prevent unauthorised 
actions. The implementation of analytics systems for 
tracking student success, the effectiveness of education 
and training, and improving programs is manifested in 
the collection and analysis of data on academic achieve-
ments, participation in classes and other aspects of stu-
dent life. For the successful implementation of analytics 
systems for tracking student performance, it is impor-
tant to determine the purpose of the system, select the 
necessary metrics and performance indicators, collect 
and store relevant data, develop and configure ana-
lytical tools, and ensure protection of student privacy. 
After the implementation of the system, it is important 
to constantly monitor and analyse the received data, 
make the necessary adjustments to improve the quality 
of education. This allows to identify trends, personalise 
learning, support students in important aspects, identi-
fy possible difficulties and problems in time to improve 
the learning process.

Modernisation of curricula in high school was 
manifested through the introduction of modern ICT, 
updating the content of mandatory and elective dis-
ciplines, as well as educational, faculty, production, 
technological and pedagogical practices. As shown 
by the practice of working with students at such de-
partments: theory and methods of vocational training 
of the Hryhorii Skovoroda University in Pereiaslav, as 
well as on the basis of the educational and scientific 
centre based on the National Centre for Vocation-
al Training, the creation of information and digital 
platforms for online learning of students allowed: to 
provide access to educational resources, remote com-
munication, the possibility of interactive learning and 
promote a flexible form of learning; to increase the 
accessibility of education and provide students with a 
wide range of educational opportunities. The security 
and confidentiality of the development of modern ICT, 
was ensured through the implementation of cyberse-
curity measures, data encryption, ensuring access only 
to authorised users, network and system security au-
dits, and regular updates of software and hardware to 
prevent potential threats. The authors of this article 
believe that ensuring access to information and digi-
tal resources and platforms for students included: es-
tablishing access rights for users, using authentication 
and authorisation, monitoring network security, and 
regularly updating the information and digital secu-
rity system to effectively manage access and prevent 
unauthorised actions. The implementation of analytics 
systems to track student performance, teaching and 
learning effectiveness, and program improvement was 
manifested in the collection and analysis of data on 
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academic achievement, class participation, and other 
aspects of student life. This allowed to identify trends, 
personalise learning, support students in important 
aspects, and timely identify potential difficulties and 
problems to improve the learning process.

The obtained results indicate that the development 
of the studied technologies takes its rightful place in the 
work of educational institutions. The role of informati-
sation in education, which is one of the priority areas, 
that was studied by the Chinese scientist Z. Kai (2022). 
The researcher defined the properties and functions 
of ICT in education, didactic tasks for their use. It is 
noteworthy that the choice of a particular method and 
means of teaching is determined by the specifics of the 
academic discipline, the specific solution of the didactic 
task, the didactic properties of specific teaching aids, 
and ICT are considered as an important means of or-
ganising the cognitive activity of students. Ukrainian 
researchers O. Chubrey et al. (2021) in their work ded-
icated to the formation of computer literacy of students 
in higher education, rightly argue that the formation of 
a competent specialist of a new generation is impossi-
ble without the creation of a holistic educational space 
at its various levels and stages when using digital tech-
nologies in higher education. Taking this into account, it 
is appropriate to agree with the opinion of the Ukraini-
an scientist Ya. Yurkiv (2022) that during the formation 
of a teacher’s information and digital competencies, in-
formation and media literacy, analytical thinking, pro-
gramming and information security competencies, and 
computer ethics are gradually formed.

The authors of this article were convinced of the 
correct conclusion of Ukrainian scientists I.A.  Bekhta 
& T.I.  Kovalevska  (2022) that the emergency digitali-
sation of education corresponds to the realities of the 
modern educational process, due to the limitation of 
social contacts. According to the co-author of this ar-
ticle M. Vaintraub (2021), the success of organising the 
effective use of ICT is to timely adjust the conditions 
changing in the information environment, organise 
constant monitoring and control measures to manage 
these conditions. The well-founded result of the study 
by scientist O.  Sukhomlin  (2022) is noteworthy, who 
summarised students’ skills in more effective posses-
sion of digital competence and developed a number of 
didactic tasks for the development of students’ digital 
and professional competence. It is worth emphasising 
that scientists L. Sultanova & M. Prokofieva  (2022) in 
their work rightly concluded that for the safety of the 
uncontrolled spread of fake information, teachers and 
students need to improve their digital competence. It 
should be agreed with scientists that this is facilitat-
ed by the creation of interdisciplinary courses based 
on digital educational platforms, etc. In this case, it 
is appropriate to cite the study of A.  Samko  (2021), 
who carefully analysed framework documents on 
digital competencies, and also fairly and reasonably  

considered the conditions for teachers to acquire digi-
tal competence during teacher training.

A. Lytvyn et al. (2023) indicated that the effective-
ness of distance learning depends on the platform, mu-
tual communication between teachers and students, 
as well as the interaction of students with each other. 
O.  Kucheryaviy  (2022) studied the system of profes-
sional digital competencies of a teacher of a higher 
pedagogical educational institution and rightly identi-
fied three mains professionally determined functions: 
heuristic-digital, managerial-digital, and self-develop-
ing-digital. S.  Tolochko  (2021) thoroughly researched 
and theoretically substantiated the ways of digitali-
sation of educational institutions, sufficiently fully re-
vealed the essence and features of teachers’ compe-
tencies related to computer technologies, in particular 
digital and distance learning. It is worth noting that 
scientists L. Kosharska et al. (2022) rightly showed in 
their work that digital technologies for the educational 
process are an important, but not a necessary condition 
for increasing the efficiency of the educational process. 
The authors have sufficiently clearly and reasonably 
formulated the hypothesis about the need for scientif-
ically based implementation of digital technologies in 
the work of higher and vocational educational insti-
tutions. However, one should agree with the opinion 
of researchers O. Braslavska & L. Ozerova (2022) that 
a teacher have to develop professional competence, 
and pedagogical skills, be ready to process significant 
amounts of information and use modern information 
technologies. The European Commission panel consid-
ered and approved the vision of digital development 
of the EU until 2030, which defines the goals of digital 
transformation and ways to achieve them until 2030. 
European Commissioner Thierry Breton stated on the 
European Commission website, regarding the Europe-
an Digital Decade, which manifests itself in the fact that 
Europe must give its citizens and businesses access to 
modern technologies for a better and safer life. This is 
exactly the way a digitally sovereign Europe can be re-
built (European Commission sets…, n.d.). Many studies 
by scientists emphasise the idea that the development 
of computer technology during learning creates a new 
paradigm of education, and the digital capacity of the 
country in the future depends on how effectively these 
technologies are implemented.

◼ Conclusions
In the conditions of war as a result of the aggression of 
the Russian Federation against Ukraine, higher educa-
tion institutions were forced to switch to distance and 
blended learning, which emphasised the importance 
of implementing the considered information technolo-
gies. Possession of digital and information technology 
competencies by students, teachers and administration 
of higher education institutions is important and ex-
tremely necessary in modern conditions. The analysis 
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showed that ICTs provide effective training and prepare 
graduates for competitiveness in the labour market in 
Ukraine. Regarding this, a high level of digital literacy be-
comes an integral part of high-quality professional train-
ing of graduates and teachers of higher education insti-
tutions, who must adapt to the modern labour market.

During a survey of teachers, students and manage-
ment personnel in the transport industry and labour 
protection at the departments of Hryhorii Skovoro-
da University in Pereiaslav, as well as at the National 
Centre for Vocational Training, it was found that 28% 
of respondents regularly use ICT per week. Searching 
for information on the Internet, preparing research pa-
pers, essays and other educational tasks of the educa-
tional process are used by 25% of respondents several 
times a week. The majority of respondents (75%) not-
ed that popular educational platforms, such as Moodle, 
Google Classroom and Teams – allow for the organisa-
tion of blended and distance learning, which in martial 
law conditions is in many cases a necessary condition. 
A smaller number of respondents (10%) determined 
the convenience of implementing video courses and 

cloud technologies into the educational process, among 
which they singled out Microsoft 365 for the security of 
data storage during work. According to the analysis of 
the obtained results, it was found that the implementa-
tion of the elements of the developed schedule (needs 
analysis, teacher training, modernisation of curricula, 
creation of electronic resources, implementation of an-
alytics systems, ensuring access, security and confiden-
tiality, support and development, evaluation and optimi-
sation) has a positive effect on the educational process. 
Further research will be devoted to examining the de-
velopment of the system of integrated technologies in 
various educational institutions in Ukraine and abroad.
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◼ Анотація. Актуальність дослідження зумовлена необхідністю впровадження та розвитку цифрових 
інструментів та систем для будь-яких спеціальностей, зокрема транспортної галузі й логістиці, 
професійної освіти з охороні праці, технологічної освіти. Мeтoю стaтті було oбґрунтувaння планування 
розвитку інформаційно-цифрових технологій в закладах вищої освіти. Під час дoсліджeння булo 
викoристaнo пeдaгoгічні, нaукoві мeтoди дoсліджeння: теоретичний aнaліз (пoрівняльний, систeмний, 
aнaлітикo-синтeтичний, індуктивний, дeдуктивний) для oбгрунтувaння стратегічного плану розвитку 
інформаційно-цифрових технологій в закладах вищої освіти; синтeз (зaгaльнoнaукoвий, міжгaлузeвий, 
міжпрeдмeтний) для oбґрунтувaння єднoсті взaємoпoв’язaних інструментів та систем в закладах вищої 
освіти, фoрмулювaння виснoвку; клaсифікaція, систeмaтизaція, узaгaльнeння з мeтoю узaгaльнeнь 
методів, електронних ресурсів, інтерактивних засобів, платформ тощо. Стаття була пpисвячeна пpоблeмі 
розвитку інформаційно-цифрових технологій в закладах вищої освіти. Обґpунтовано актуальність і 
необхідність розвивати інформаційні й цифрові технології для визначення: планування, впровадження 
та розвитку цифрових інструментів та систем; кроків по модернізації навчальних програм; навчання 
викладачів цифровим навичкам; створення електронних ресурсів для навчання. Розроблено граф розвитку 
інформаційно-цифрових технологій в закладах вищої освіти. Обгрунтовано специфічні напрями його 
розвитку: аналіз потреб, підвищення рівня кваліфікації науково-педагогічних працівників, модернізація 
навчальних програм, створення електронних ресурсів, впровадження систем аналітики, забезпечення 
доступу, безпека і конфіденційність, підтримка і розвиток, оцінка та оптимізація. Обгрунтовано елементи 
розвитку інформаційно-цифрових технологій. Прaктичнa знaчимість цієї рoбoти пoлягaє у визначенні 
планування розвитку інформаційно-цифрових технологій в зaклaдах вищoї освіти за відповідними 
напрямами, що дозволяє спрогнозувати підвищення професійного розвитку рівня науково-педагогічних 
працівників, надавати якісну освіту студентам та слухачам у складних умовах

◼ Ключові слова: граф; інноваційні технології; технологічна освіта; охорона праці; транспорт; логістика
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◼ Abstract. The article aimed to explore the influence of philosophical concepts on the implementation of 
pedagogical innovations in the educational process. To achieve this, several philosophical movements were 
analysed in the context of their impact on educational innovations, and a survey of Ukrainian teachers was 
conducted. The results of the study demonstrated the significant influence of philosophical concepts on the 
development of educational technologies and pedagogical practices. According to the survey of Ukrainian 
teachers, constructivism was recognised as the most influential approach by 24.5% of respondents, while 
humanism was chosen by 20%. Pragmatism and existentialism were also named as important philosophical 
movements for fostering critical thinking and student autonomy. At the same time, a significant portion of 
respondents (31%) identified the lack of material and technical resources as the main obstacle to implementing 
innovations in the educational process. The study found that the integration of such innovative technologies 
as interactive platforms and virtual learning environments can significantly improve the quality of education 
if properly implemented. The research also showed that the use of innovative approaches can enhance student 
engagement in the learning process and increase the effectiveness of educational practices. The necessity of 
adapting educational technologies to the requirements of the 21st century was highlighted as crucial for the 
development of critical thinking, creativity, and social responsibility among students. Innovative approaches 
based on various philosophical concepts can ensure a higher quality educational process, contribute to 
personal development, and prepare students for the challenges of the 21st century. The study demonstrated 
that educational innovations can facilitate a rethinking of teaching approaches, improve adaptability, and 
enhance the relevance of the educational process
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spaces that support critical thinking, creativity, and 
personalised learning approaches. The integration of 
innovative pedagogical models in learning space de-
sign encouraged active student participation, positive-
ly impacting the quality of the educational process. A 
student-centred approach to adapting environments to 
individual needs facilitated better material comprehen-
sion and the development of essential future skills.

Research on the philosophy of education has re-
vealed significant challenges and opportunities in 
this field. S.  Hook  (2020) emphasised that education-
al reforms could foster responsible citizens capable 
of actively participating in society and addressing its 
problems, while G.M.  Ildefonso-Sanchez  (2019) noted 
that incorporating leisure as an active element in ed-
ucational programmes could promote critical thinking, 
creativity, and self-reflection. According to E. Muliadi & 
U.  Nasri  (2023), integrating philosophical approaches 
into education can positively influence the formation 
of a generation capable not only of adapting to chang-
es but also of actively shaping them, addressing global 
issues, and supporting social transformations. While 
these studies outlined the importance of updating ed-
ucational approaches, they did not provide sufficient 
practical recommendations for implementing these ap-
proaches in specific educational contexts.

Previous research in the philosophy of science has 
demonstrated the substantial impact of digital tech-
nologies on education and society while emphasising 
the importance of critically analysing scientific activ-
ities. M. Kultaieva (2020) examined how digital tech-
nologies alter human nature and the educational pro-
cess, highlighting their dual impact: on the one hand, 
they created new learning opportunities, making edu-
cation more accessible; on the other, they questioned 
traditional educational values and weakened interper-
sonal interactions. A. Rosenberg & L. McIntyre (2019) 
stressed the significance of the philosophy of science 
as a tool for critically analysing knowledge creation 
and verification, emphasising ethics, objectivity, and 
the social significance of scientific discoveries. Despite 
significant achievements, the reviewed studies lacked 
concrete practical recommendations for integrating 
philosophical approaches into digitalisation and sci-
entific activities in real educational contexts, necessi-
tating further research.

Previous research has shown that the implemen-
tation of innovative educational technologies faces 
several challenges, including the absence of a unified 
conceptual framework and insufficient attention to the 
practical aspects of their integration into the learning 
process. The aim of this study was to determine how 
philosophical concepts influence the creation and  
implementation of innovative pedagogical technolo-
gies. To achieve this goal, the following objectives were 
set: analysing philosophical concepts and their impact 
on educational practices; conducting a survey among 

to ensure that curricula meet new challenges and so-
cietal needs. In an information society where digitali-
sation and rapid transformations are an integral part 
of reality, there is a growing need for new methods 
that help students acquire theoretical knowledge and 
develop practical skills in critical thinking, adapt-
ability, and independence. One of the possible ways 
to create more effective educational technologies is 
to turn to philosophical concepts that can serve as a 
foundation for the development of new pedagogical 
approaches. Implementing innovations based on phil-
osophical approaches can provide new momentum 
for educational development, help design more flex-
ible methods to address contemporary challenges, 
and offer students opportunities for comprehensive 
growth. Examining philosophical approaches in the 
context of technological and social changes can create 
conditions for a deeper understanding of the role of 
education and its impact on personality development. 
It can also identify philosophical ideas that contrib-
ute to the formation of a more adaptive, inclusive, and 
high-quality educational system.

Previous studies on the implementation of inno-
vative educational technologies have revealed various 
aspects of this issue, particularly their relevance in the 
educational process and the challenges encountered. 
T.  Voropayeva  et al.  (2022) explored the experience 
of implementing innovative technologies in the train-
ing of management professionals, highlighting the im-
portance of modernising teaching approaches to align 
with labour market requirements. The authors found 
that the implementation process often faced resistance 
from educators and educational institutions, as well as 
a lack of resources, which hindered its effectiveness. 
Meanwhile, N. Mukan & S. Kravets (2022) defined the 
concept of “innovative pedagogical technologies” and 
concluded that it encompasses not only new teaching 
methods but also a comprehensive system that enhanc-
es the quality and effectiveness of education while fos-
tering students’ personal development. R.  Susanto  et 
al.  (2020) found that technology use can significantly 
improve education quality, but success depends on the 
level of teacher training and student motivation. The 
study emphasised the need for a comprehensive ap-
proach to technology integration to ensure sustainable 
learning outcomes.

Studies of educational environments and their im-
pact on the learning process have highlighted the im-
portance of adapting learning spaces to the challenges 
of the 21st century. J. Charteris et al.  (2020) examined 
how new materialist approaches transformed educa-
tional environments, making them active participants 
in the learning process. The authors found that the use 
of adaptive environmental elements promoted creative 
and dynamic interactions between students and teach-
ers, which, in turn, increased learning effectiveness. 
I. Sasson et al. (2021) focused on creating educational  
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teachers to identify the most effective approaches; and 
developing recommendations for educational institu-
tions on integrating philosophical approaches into ped-
agogical practice.

◼ Materials and Methods
At the first stage of the study, the method of analysis 
was used to examine the following philosophical ap-
proaches: constructivism, pragmatism, humanism, ex-
istentialism, postmodernism, the transformational ap-
proach, and critical pedagogy. Specifically, the analysis 
involved studying the fundamental principles of each 
approach, their evolution, and their impact on peda-
gogical practices. The synthesis method was used to 
generalise the obtained information and identify inter-
connections between different concepts, which allowed 
for a holistic understanding of their influence on edu-
cational practices. The deductive method enabled the 
transition from general philosophical concepts to spe-
cific innovative teaching methods and revealed their 
practical impact on 21st-century education.

The empirical part of the study involved conduct-
ing an online survey among 290 teachers. The sample 
was formed non-randomly from teachers of grades 
1-11 in general secondary schools in the govern-
ment-controlled territory of Ukraine. Among the re-
spondents, there were 211 women and 79 men, with 
an average age of 50.8 years. The study was conduct-
ed in compliance with the ICC/ESOMAR International 
code on market, opinion and social research and data 
analytics (2016). During the survey, respondents were 
provided with online questionnaires, which allowed 
for the collection of data regarding teachers’ percep-
tions of the influence of various philosophical con-
cepts on their practice. The questionnaires included 
the following open and closed questions:

1. Which of the following philosophical concepts, in 
your opinion, have had the greatest influence on mod-
ern pedagogical practices?

a. Constructivism
b. Pragmatism
c. Humanism
d. Existentialism
e. Postmodernism
f. Transformational approach
g. Critical pedagogy
2. Which examples of innovative pedagogical tech-

nologies do you consider the most successful in your 
practice?

3. What are the main challenges you see in imple-
menting innovative technologies?

4. Do you believe that certain philosophical concepts 
can help overcome these challenges? If so, which ones?

5. Which of the following aspects, in your opinion, 
most hinder the implementation of innovations?

a. Lack of material and technical resources (equip-
ment, educational materials, infrastructure)

b. Lack of human resources
c. Insufficient teacher training
d. Lack of support from management
e. Resistance to change among staff
f. Insufficient funding
g. Lack of a clear implementation strategy
6. How important is the philosophical foundation 

for the development of new educational technologies? 
(Scale from 1 to 5, where 1 – not important at all, 5 – 
critically important)

7. What opportunities does the implementation 
of innovative technologies based on philosophical ap-
proaches offer?

8. Which of the following concepts have the great-
est impact on pedagogical technologies?

a. Constructivism
b. Pragmatism
c. Humanism
d. Existentialism
e. Postmodernism
f. Transformational approach
g. Critical pedagogy
The method of content analysis was applied to 

process teachers’ responses, which made it possible 
to determine which concepts are considered the most 
influential and promising in the educational environ-
ment. To gain a clear understanding of the distribution 
of responses to closed questions, the survey results 
were processed using tables in Excel. Meanwhile, for 
drawing conclusions, interpreting, and generalising 
research results, the method of induction was used, al-
lowing for the identification of general patterns in the 
perception of philosophical concepts and their influ-
ence on pedagogical practices.

◼ Results
Theoretical foundations of innovative pedagogical 
technologies: The influence of philosophical  
concepts on the development of educational  
methods and practices
The main philosophical trends, including constructiv-
ism, pragmatism, humanism, existentialism, postmod-
ernism, the transformational approach, and critical 
pedagogy, have become a significant foundation for the 
development of innovative teaching methods. Each of 
these concepts has contributed to shaping different ap-
proaches to education, influencing the content and na-
ture of pedagogical technologies and allowing them to 
be adapted to educational needs.

For example, constructivism, which is based on the 
idea of actively constructing knowledge, has formed 
the basis for methods focused on collaboration and in-
teractivity in the learning process. This approach cre-
ated conditions for project-based learning and prob-
lem-based learning, in which students not only receive 
information but also actively create new knowledge 
while interacting with the educational material. It is 
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known that constructivism can have a particular impact 
on developing critical thinking skills, analytical abili-
ties, and independence in problem-solving (Shah, 2019; 
Tan & Ng, 2021; Larison, 2022), which has become the 
foundation for integrating modern technologies into 
the educational process.

Pragmatism is characterised by the practical appli-
cation of knowledge and the value of experience, which 
has stimulated the development of learning based on 
experimental activities. The approach of John Dewey, 
an American philosopher, educator, psychologist, and 
founder of the philosophy of education, focuses on creat-
ing learning situations that simulate real-life problems, 
forming the basis for the integration of inquiry-based 
and experiential learning (Riga, 2020). Pragmatism has 
contributed to the development of adaptive teaching 
practices aimed at forming students’ life competencies 
and their ability to adapt to a changing world.

Humanistic approaches have highlighted the im-
portance of personal development and self-actualis-
ation, playing a crucial role in shaping teaching methods 
that consider students’ individual needs. Carl Rogers 
and Abraham Maslow emphasised the importance of 
creating an environment that fosters self-expression 
and personal growth for each student (Maslow, 2019; 
Krikorian, 2023), which has led to the implementation 
of individualised educational programs, coaching tech-
nologies, and methods focused on supporting personal 
achievements. The humanistic approach has also sig-
nificantly contributed to the development of mentor-
ing, allowing students to receive support and guidance 
throughout their education.

Existentialism, with its focus on freedom of choice, 
personal responsibility, and the search for meaning, 
has influenced teaching methods that promote reflec-
tion and critical thinking. Existentialists such as Jean-
Paul Sartre and Martin Heidegger emphasised the 
importance of personal experience and independent 
decision-making, which has been reflected in pedagog-
ical practices focused on dialogical learning and the 
formation of individual educational trajectories (Akin-
bode, 2023; Larivière & Quintin, 2023). This approach 
has contributed to the development of methods that 
encourage students to examine their values and beliefs, 
helping to shape and reconsider them.

Postmodernism, in turn, questioned established 
truths and norms, stimulating the development of in-
clusive educational practices that considered the di-
versity and uniqueness of each student. Postmodern-
ist ideas (including knowledge decentralisation and 
critical analysis) became the foundation for methods 
that sought to take cultural and social contexts into 
account in learning. This influenced the development 
of multicultural education, which considered different 
perspectives and provided each student with the op-
portunity to express their opinion, fostering tolerance 
and an appreciation of diversity. The transformational  

approach, which focused on a deep re-evaluation of 
one’s beliefs and a shift in worldview, became an es-
sential part of pedagogy and contributed to the de-
velopment of methods such as reflective learning and 
learning through participation in socially significant 
projects. This approach emphasised the importance 
of critically understanding one’s experiences, allowing 
students not only to acquire new knowledge but also 
to integrate it into their lives, changing their attitudes 
and values. Thus, transformational learning contrib-
uted to the formation of individuals capable of social 
responsibility and active citizenship. Critical pedagogy, 
aimed at overcoming social inequality through educa-
tion, significantly influenced the development of meth-
ods focused on shaping social awareness and an active 
civic stance. Paulo Freire, one of the founders of criti-
cal pedagogy, believed that education should serve as a 
tool for emancipation (Freire, 1978). This idea was re-
flected in the implementation of educational practices 
focused on analysing social issues, developing critical 
awareness, and engaging students in social projects. 
Such approaches helped shape students into active 
participants in society, capable of analysing social re-
alities and influencing them.

Scholars noted that the impact of philosophical 
concepts on the development of innovative teach-
ing methods is evident and multifaceted (Gordon & 
Lawton,  2002; Rosenberg & McIntyre,  2019; Liu  et 
al., 2024). Each of the existing movements contribut-
ed to the formation of unique educational approaches, 
allowing the creation of diverse pedagogical practices 
that support the development of students’ academic 
and personal competencies. The influence of philo-
sophical concepts on the creation and use of innovative 
pedagogical technologies was manifested in the ways 
each movement’s ideas were practically implemented 
in educational processes. Constructivism, for example, 
contributed to the introduction of technologies that 
encourage students to independently construct knowl-
edge, such as interactive educational platforms and 
simulations, which allowed students to learn through 
experimentation and practice. These tools provided a 
personalised learning experience focused on inquiry 
and the practical application of knowledge.

Pragmatism influenced the development of peda-
gogical technologies that incorporate problem-based 
tasks and projects with a real social context. The use 
of digital tools for modelling and solving real-world 
problems (such as virtual laboratories or simulation 
games) became possible due to pragmatic ideas about 
learning through action and experience. Humanistic 
concepts were embodied in the creation of technolo-
gies that support an individualised approach to edu-
cation. Tools such as learning systems with adaptive 
algorithms that adjust to each student’s needs, or 
platforms for mentorship and coaching, illustrate the 
impact of humanistic ideas on innovative technologies. 
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These tools helped create an environment where stu-
dents could feel supported in their personal develop-
ment. Existentialism inspired educators to implement 
educational technologies that fostered student auton-
omy and self-determination. Self-directed learning 
platforms, which allow students to choose the pace 
and content of their studies according to their inter-
ests, emerged from existentialist ideas. Additionally, 
technologies that promote reflection, such as digital 
journals or portfolios, enabled students to analyse 
their own experiences and take responsibility for their 
learning. Postmodernism influenced the development 
of technologies that ensure diverse perspectives are 
considered in the learning process.

Innovative pedagogical platforms such as forums 
and online discussions allowed students to freely de-
bate different viewpoints, fostering critical thinking 
and analytical skills. Postmodernism also facilitated 
the integration of multimedia resources into educa-
tion, enabling the creation of multi-layered learning 
materials adapted to various cultural contexts. The 
transformational approach influenced the develop-
ment of educational technologies aimed at deep per-
sonal change in students. Technologies that support 
reflection and socially meaningful activities  – such 
as platforms for collaboration on social projects or 
tools for maintaining reflective journals – became an 
essential element of transformational learning. These  

technologies provided opportunities for critical re-
flection on experiences and encouraged students to 
reconsider their beliefs. Critical pedagogy contribut-
ed to the creation of educational technologies focused 
on analysing social realities and developing students’ 
social engagement. For instance, platforms for civic 
education or simulators that model social processes 
allowed students to immerse themselves in societal 
issues and seek solutions, helping to cultivate critical 
awareness and a responsible civic stance, which are 
fundamental to critical pedagogy.

Results of expert interviews  
on the implementation of innovative technologies 
based on philosophical approaches
The results of expert interviews provided deeper in-
sight into how philosophical foundations have influ-
enced the implementation of innovative pedagogical 
technologies. During the survey, diverse opinions of 
educators were gathered, revealing their practical 
views on the importance of philosophical approaches 
in the educational process. This helped to understand 
both the theoretical influence of various concepts and 
their real-world applications in educational institu-
tions. Such an approach made it possible to identify 
the factors that contributed to the successful imple-
mentation of innovations as well as the challenges ed-
ucators faced (Fig. 1).
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Figure 1. “Which of the following philosophical concepts, in your opinion,  
have had the greatest influence on modern pedagogical practices?”

Source: compiled by the authors

The survey results presented in Figure  1 showed 
that 71 respondents – 24.5% – preferred constructiv-
ism as the primary philosophical concept influencing 
existing pedagogical practices. Humanism also received 
significant support (58 respondents), garnering 20%, 
indicating the importance of creating an individual-
ised and supportive learning environment for students. 
Pragmatism accounted for 14.8% of responses, while 
the transformational approach received 14.5%, high-
lighting the importance of the practical application of 
knowledge and personal development. These results 
may be linked to the characteristics of the Ukrainian 
education system, which is undergoing a transforma-
tion toward innovation and inclusivity. Constructivism 
and humanism have gained particular popularity due 
to educators’ desire to promote active learning and 

personal student development, reflecting a general 
trend toward individualisation and more interactive 
approaches. Meanwhile, the popularity of pragmatism 
and the transformational approach indicates teachers’ 
aspiration to make education more applied, preparing 
students for real-life challenges. A lower number of 
responses (28 respondents) regarding critical pedago-
gy (9.7%), existentialism (9.3%), and postmodernism 
(7.2%) may indicate that these concepts are less adapt-
ed to traditional teaching methods in Ukraine, where 
greater emphasis has been placed on standardised 
approaches and less on independence and critical re-
thinking of knowledge.

Responses to the question about examples of inno-
vative pedagogical technologies revealed key trends in 
Ukrainian education. The majority of survey participants  
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emphasised the importance of interactive methods, 
such as project-based learning, which enables students 
to work on real-world tasks and apply their knowledge 
in practice: “Project-based learning is the most effective 
way to engage students because they see the practical 
significance of their work”, stated one respondent. Pro-
ject-based learning was also identified as a method for 
developing critical thinking and collaboration skills. 
Respondents also highlighted the importance of digital 
tools such as Google Classroom and Edmodo for inter-
active testing, as well as virtual laboratories, including 
PhET Interactive Simulations and Labster. Teachers 
stressed that these technologies make the learning 
process more accessible and interactive. As one re-
spondent, a chemistry teacher, explained: “The use of 
virtual laboratories allows students to see what is dif-
ficult to organise in the classroom. Virtual laboratories 
enhance understanding of complex scientific concepts 
and enable me to conduct experiments that are not 
feasible under normal conditions”. Teachers also men-
tioned blended learning as an effective approach that 
combines traditional lessons with remote elements, 
giving students more autonomy. “Blended learning has 
allowed me to provide an individualised approach to 
each student”, shared one of the survey participants, a 
special education teacher. This suggests that blended 
learning contributes to meeting students’ educational 
needs more effectively by adapting the learning process 
to each individual’s abilities.

Coaching methods and mentoring were recognised 
as effective ways to motivate students and create a 
supportive environment. According to the respond-
ents, these methods help develop soft skills such as 
leadership and critical thinking, which are crucial for 
preparing students for real-life challenges. Respond-
ents identified several key challenges in implementing  

innovative technologies in the educational process. 
Most teachers noted a lack of material and technical re-
sources. “There is not enough equipment to implement 
new technologies, even when there is a strong desire to 
do so”, noted one educator. The absence of proper tech-
nical infrastructure limits the potential for using mod-
ern tools in education. Another significant challenge 
mentioned was insufficient teacher training. “Not all 
educators have the necessary knowledge or experience 
to work with digital technologies, and this becomes a 
serious obstacle”, emphasised one of the survey partic-
ipants, an IT teacher. The lack of training and profes-
sional development programmes may create barriers 
to the effective use of innovations.

Teachers also pointed out resistance to change from 
colleagues, particularly those from older generations: 
“Resistance to change is often encountered, especial-
ly among colleagues accustomed to traditional teach-
ing methods”. In response to the question of whether 
certain philosophical concepts could help overcome 
challenges, most respondents agreed with this asser-
tion and highlighted humanism as a foundation that 
could support the development of both teachers and 
students in a supportive environment. Respondents 
also mentioned constructivism, which allows students 
to be actively engaged in the learning process through 
project-based tasks. “Constructivism enables to work 
alongside students as true partners in learning rather 
than merely serving as sources of knowledge”, noted 
one teacher. Additionally, some educators highlighted 
pragmatism and the practical application of knowledge. 
“Pragmatism helps focus on the outcomes and benefits 
of innovations”, observed one respondent, adding: “This 
approach facilitates the more effective implementation 
of new technologies”. Other factors hindering innova-
tion are presented in Figure 2.
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Figure 2. Distribution of responses among Ukrainian teachers regarding factors  
that hinder the implementation of innovations

Source: compiled by the authors

The most significant challenge for surveyed teach-
ers in implementing innovative technologies was the 
lack of material and technical resources, as cited by 90 
respondents (31%). This indicates that many schools 
in Ukraine face a shortage of necessary equipment and 
infrastructure, limiting the ability to integrate modern 
technologies into the educational process. Insufficient  

teacher training and lack of support from school lead-
ership were also identified as major obstacles, high-
lighting the need for professional development and 
the creation of favourable working conditions for ed-
ucators. The relatively low percentage of responses 
mentioning a lack of human resources and resistance 
to change among staff suggests that these issues have a 
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lesser impact but still require attention for the success-
ful implementation of innovations. The importance of 
a philosophical foundation for the development of new 
educational technologies is illustrated in Figure 3.

new technologies, enhancing understanding of the edu-
cational process and students’ needs.

The implementation of innovative technologies 
based on philosophical approaches presents significant 
opportunities for improving the educational process. 
Many respondents noted that such technologies pro-
mote individualised learning and provide a more flexible 
approach to students’ needs. “Innovative technologies 
based on humanism allow to focus on each student’s 
needs and create an environment where everyone feels 
supported”, emphasised one survey participant, a pri-
mary school teacher. Other respondents noted that in-
novative technologies help ensure that each student can 
progress at their own pace. Additionally, respondents 
highlighted those technologies based on constructivism 
contribute to the development of critical thinking and 
active student engagement in the learning process. One 
respondent, a mathematics teacher, remarked: “When 
I encourage students to use technologies that require 
independent research and analysis, they absorb infor-
mation much more effectively”. Overall, the implemen-
tation of innovative technologies based on philosophical 
approaches was identified as promoting individualised 
education, the development of critical thinking, and fos-
tering responsibility for one’s own learning.

The survey results indicated that, according to 
teachers, constructivism has the greatest influence on 
pedagogical technologies, receiving 25.9% of the votes 
(75 respondents). This is not surprising, as construc-
tivism encourages active student participation in the 
learning process and knowledge creation, which forms 
the foundation of many existing educational approach-
es. Teachers are increasingly moving away from ideas 
of passive information absorption and seeking meth-
ods that enable students to become co-creators of their 
learning experience (Fig. 4).

Figure 3. Distribution of responses among Ukrainian 
teachers regarding the importance  

of a philosophical foundation in the development of new 
educational technologies

Note: 1 – not important at all, 5 – critically important
Source: compiled by the authors
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The majority of respondents stated that a philo-
sophical foundation is important for the development 
of new educational technologies. Specifically, 41% of 
teachers rated the importance of a philosophical foun-
dation at the highest level (5), while a further 28% rated 
it as a 4. The results indicate that over two-thirds of re-
spondents consider philosophical concepts significant 
for the creation of effective educational innovations. 
Only a small proportion of respondents rated its impor-
tance at a low level: 6% at 1 and 10% at 2. This suggests 
that philosophical ideas are predominantly perceived by 
teachers as a foundation for successfully implementing  
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Figure 4. Distribution of responses among Ukrainian teachers regarding which philosophical concepts  
have the greatest influence on pedagogical technologies

Source: compiled by the authors

Pragmatism (16.6%) and humanism (16.2%) also 
have significant influence, as the former emphasises 
practicality and the usefulness of learning, aligning with 
the requirements for preparing students for real-life 
challenges, while the latter fosters a supportive learn-
ing environment that considers the individual needs of 
each student. These approaches help maintain a balance 
between academic achievement and students’ personal 

development. The transformational approach also re-
ceived substantial support (45 respondents – 15.5%), 
indicating educators’ interest in changing educational 
paradigms and developing students as independent 
thinkers. Meanwhile, existentialism, critical pedagogy, 
and postmodernism have a lesser influence, which may 
be due to their lower practicality or the complexity of 
integrating them into everyday educational practice. 
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Postmodernism, which received only 5.2% of the votes 
(15 respondents), often requires a deep rethinking of 
traditional approaches, which is not always easy to 
implement in modern school settings. Teachers prefer 
concepts that support active student engagement, prac-
tical knowledge application, and the creation of a sup-
portive environment.

Recommendations for the development and imple-
mentation of innovative pedagogical technologies 
based on philosophical concepts
Determining optimal approaches to implementing in-
novations based on various philosophical concepts is 
crucial for ensuring the development of a holistic and 
effective education system. Constructivism, pragma-
tism, humanism, existentialism, postmodernism, the 
transformational approach, and critical pedagogy rep-
resent diverse epistemological and methodological 
perspectives that can be integrated to create a compre-
hensive strategy for innovative educational implemen-
tation. The synthesis of these concepts allows for the 
formation of an educational process that meets chal-
lenges and satisfies the diverse needs of learners.

Constructivism advocates for the active involve-
ment of students in knowledge creation, enabling the 
incorporation of innovations such as project-based 
learning and inquiry-based learning. These methods 
foster a deep understanding of educational materi-
al through active engagement, ensuring that students 
are not passive consumers of information but active 
participants in knowledge construction. This is funda-
mental to developing critical thinking skills and inde-
pendent problem-solving abilities (Petrasová,  2018). 
Pragmatism adds an emphasis on practicality and the 
real-world applicability of learning, which can help 
integrate educational tasks oriented toward solving 
real-life problems. Combining these approaches can 
promote the development of essential life skills among 
students. Humanism, by focusing on the individual 
needs and development of each student, supports the 
implementation of technologies that allow for adaptive 
learning tailored to personal capabilities, including in-
dividualised learning plans and the use of digital plat-
forms for self-directed learning. Existentialism, in turn, 
adds a component of self-awareness, fostering respon-
sibility for one’s own learning and the development of 
critical thinking. Postmodernism and critical pedagogy 
emphasise the development of critical thinking, the 
ability to analyse different perspectives, and the con-
sideration of issues from unconventional viewpoints. 
Applying these approaches can be particularly effective 
in creating an environment where students feel free to 
express their ideas and develop independent thinking. 
The transformational approach enables not only the 
transmission of knowledge but also the transformation 
of students, helping them become more autonomous 
and open to new experiences.

The practical application of philosophical princi-
ples in designing and implementing new educational 
technologies can significantly enhance the learning 
process’s effectiveness and contribute to students’ 
comprehensive development. For educational institu-
tions and teachers, it is essential to consider several 
key recommendations based on different philosophical 
approaches to integrate these concepts into the learn-
ing process as effectively as possible. The implemen-
tation of constructivist approaches requires creating 
conditions where students can actively interact with 
materials and construct their own knowledge. This rec-
ommendation can be realised through project-based 
learning, research assignments, and interactive labora-
tories that encourage students to explore, experiment, 
and analyse. Educational institutions should provide 
access to resources that allow students to be active 
participants in the process rather than mere consum-
ers of information. The pragmatic approach focuses on 
real-world student needs and the practical application 
of knowledge: educators can use tasks that simulate re-
al-life situations or problems, helping students under-
stand the significance of learning. For example, collab-
oration with local communities or businesses can aid 
in implementing interdisciplinary projects that demon-
strate the value of acquired knowledge.

The humanistic approach to education aims to cre-
ate a supportive environment that considers each stu-
dent’s individual needs. This can be achieved through 
personalised learning plans and providing psychologi-
cal support to ensure students feel valued and motivat-
ed in their educational journey. Institutions can organ-
ise teacher training sessions on applying humanistic 
principles in the educational process, emphasising the 
development of emotional competence and supportive 
communication. Critical pedagogy and postmodernist 
approaches, which focus on developing critical think-
ing, require teachers to encourage students to analyse 
different perspectives and deconstruct established 
norms. Practical exercises involving discussions on so-
cial and cultural issues, media text analysis, or debates 
can help students develop skills in critical reflection 
and independent decision-making. The transforma-
tional approach involves creating conditions for stu-
dents’ personal growth through reflection and gaining 
new experiences. The use of coaching methods and 
mentoring elements can help students find personal 
meaning in learning and develop a deeper understand-
ing of themselves and the world around them. Educa-
tional institutions can establish mentorship programs 
where teachers act as coaches, supporting students’ 
individual development. Integrating philosophical 
principles into the creation and application of new ed-
ucational technologies can enhance their effectiveness 
and significance for students. Practical recommen-
dations based on these concepts enable educational 
institutions and teachers to create an innovative and 
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individualised learning environment that promotes 
students’ comprehensive development and prepares 
them for real-world challenges.

◼ Discussion
The conducted study has examined in detail the impact 
of philosophical concepts on the development of inno-
vative educational technologies and pedagogical prac-
tices. Particular attention was given to constructivism, 
pragmatism, humanism, existentialism, postmodern-
ism, the transformational approach, and critical peda-
gogy. It was found that each of these schools of thought 
has significantly contributed to the formation of inno-
vative teaching methods that help adapt education to 
the demands of the 21st  century and foster students’ 
key competencies.

The analysis of pragmatist philosophy in education 
demonstrated that this approach emphasises the prac-
tical application of knowledge and the value of experi-
ence. The views of John Dewey laid the foundation for 
pragmatic education, which focuses on creating learn-
ing situations that model real-world problems. Pragma-
tism has promoted learning through experimentation 
and action, enhancing the adaptability of pedagogical 
practices and developing students’ life competencies, 
aligning with the need for education that prepares them 
for life in a dynamic world. The study by C. Koopman & 
D. Garside (2019) revealed the necessity of rethinking 
the philosophy of pragmatist education in light of social 
and cultural changes brought about by technological 
advancements and the digitalisation of education. The 
authors suggested that pragmatism should be reorient-
ed toward a more dynamic understanding of education, 
considering both individual needs and societal changes. 
Unlike Dewey’s approach, which focused on real-world 
problem models, C. Koopman & D. Garside (2019) pro-
posed making pragmatism more adaptive. They empha-
sised that education should become active and flexible, 
cantered on critical action, creative problem-solving, 
and social engagement, thereby expanding traditional 
pragmatist ideas and making them more relevant in 
21st-century educational settings.

The presented methods for developing critical 
thinking in education highlighted the importance of 
fostering conditions for independent student thought, 
active learning participation, and the consideration of 
alternative perspectives. Approaches such as open-end-
ed questions, discussions, text analysis, and integrating 
real-world problems into learning can promote crit-
ical analysis and reflection skills. M.A.  Peters  (2020) 
examined Ludwig Wittgenstein’s philosophy as a tool 
for developing critical thinking in education. Wittgen-
stein emphasised the importance of linguistic analysis, 
reflection, and self-criticism, helping educators avoid 
dogmatic approaches. Compared to the recommended 
active participation methods, Wittgenstein’s approach 

focused on deep reflection and avoiding simplistic 
truths. Both approaches aim to shape students into in-
dependent thinkers capable of critically understanding 
the world. However, Wittgenstein’s methods can com-
plement students’ learning by fostering a deeper com-
prehension of the educational process.

The study of philosophical foundations in educa-
tion has revealed a significant diversity of approaches, 
including constructivism, pragmatism, humanism, ex-
istentialism, postmodernism, the transformative ap-
proach, and critical pedagogy. Each of these approaches 
has contributed to the development of innovative educa-
tional technologies: pragmatism emphasised methods 
for the practical application of knowledge, humanism 
underscored the importance of considering students’ 
individual needs, existentialism encouraged the devel-
opment of reflection and personal responsibility skills, 
while critical pedagogy focused on social justice and 
civic engagement. Thus, the examined philosophical 
approaches have not only influenced the formation of 
pedagogical methods but also ensured the compre-
hensive development of educational technologies that 
address the challenges of the 21st century, directing ed-
ucation toward preparing well-rounded individuals ca-
pable of critical thinking, social responsibility, and ac-
tive participation in society. A.A. Abdi (2021) examined 
the philosophies of Paulo Freire and Ubuntu, consider-
ing them as complementary in creating an educational 
environment focused on collaboration and solidarity. 
Freire emphasised critical consciousness and liberation 
through education, whereas Ubuntu highlighted the 
importance of community and collective responsibility. 
The integration of these approaches could contribute 
to the development of students’ critical thinking and 
social responsibility. Y.  Waghid  (2020) also explored 
the implementation of Ubuntu principles in higher ed-
ucation in Africa to enhance inclusivity and cultural 
relevance. Unlike Western models, Ubuntu fostered a 
supportive environment that helped reduce social in-
equalities in educational opportunities. Compared to 
other philosophical approaches analysed in this study, 
Freire’s and Ubuntu’s philosophies are more oriented 
toward collective development and interaction, which 
can serve as an essential foundation for overcoming in-
equality and fostering a more just society.

The role of philosophers in shaping the philosophy 
of education and pedagogical innovations is crucial for 
understanding educational approaches in the 21st cen-
tury. In particular, the contributions of philosophers 
such as John Dewey, Paulo Freire, Jean-Paul Sartre, and 
others have significantly influenced the development 
of pedagogical ideas aimed at active participation, stu-
dent independence, critical thinking, and social respon-
sibility. The ideas of these thinkers have formed the 
foundation for new pedagogical practices that promote 
student integration into the learning process and the  
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development of their value system. The study by 
I. Snir (2020), compared to the analysis of philosophers’ 
roles in developing educational philosophy presented 
in this study, revealed an additional level of critical re-
flection. The author examined the educational ideas of 
philosophers from the continental tradition, such as 
Adorno, Arendt, Deleuze, Derrida, and Rancière, which 
focused on criticising standardisation and creating con-
ditions for the development of critical thinking. While 
John Dewey and Freire emphasised active student en-
gagement, Adorno and Arendt highlighted the need 
for critical reflection and creating space for discus-
sion. These approaches, though different in their ori-
entations, complement each other and contribute to a 
broader foundation for developing educational systems 
aimed at forming conscious and responsible citizens.

A survey of Ukrainian teachers on the impact of 
various philosophical schools on students and peda-
gogical practice showed that constructivism, human-
ism, pragmatism, and the transformative approach had 
the greatest significance. Most teachers favoured con-
structivism, as it promotes active student engagement 
in the learning process and the development of critical 
thinking skills. Humanism and pragmatism were iden-
tified as philosophical movements that, in the peda-
gogical context, consider students’ individual needs 
and the practical application of knowledge, which is 
especially important in the 21st century. Meanwhile, the 
transformative approach fosters students’ rethinking 
of their own beliefs and the formation of socially re-
sponsible individuals. Comparing these results with the 
study by R. Hung et al. (2021), one can see similarities 
in emphasising the importance of moral education and 
collective responsibility. The Confucian and Buddhist 
approaches examined by the authors also highlight the 
significance of social harmony and self-improvement, 
aligning with the humanistic values of Ukrainian teach-
ers. The study by S. Sappe (2020) emphasised the im-
portance of combining spiritual and rational aspects of 
knowledge, complementing the pragmatic approach of 
Ukrainian teachers, who noted the need to balance aca-
demic knowledge with moral principles. This indicates 
that different cultural philosophical traditions can mu-
tually complement each other in creating a well-round-
ed educational model.

The analysis of innovations in technical support for 
educational institutions and pedagogical approaches 
demonstrated significant interest in integrating tech-
nologies and implementing new teaching methods. 
Technical innovations included digital tools such as vir-
tual laboratories, Google Classroom, Edmodo, and oth-
er platforms that enhanced interactivity and student 
engagement. These technologies can create conditions 
for more dynamic student involvement in the learning 
process and help teachers organise education more ef-
fectively. Thus, pedagogical innovations focus on using 

active learning methods, including project-based learn-
ing, developing critical thinking through problem-ori-
ented tasks, and individualised approaches that allow 
for consideration of each student’s needs, ensuring 
interactivity and personal development. The study by 
P. Jandrić & J. Knox (2022) examined the concept of the 
post-digital society and its impact on educational prac-
tice. Unlike traditional digitalisation, the authors de-
fined technology integration as a background element of 
education that has already become a familiar part of the 
learning process. In the post-digital era, it is essential 
not only to use technology but also to create conditions 
for the development of critical thinking, creativity, and 
collaboration. Unlike the presented innovations, which 
emphasised technological capabilities, the approach of 
P. Jandrić & J. Knox (2022) contributed to rethinking the 
role of technology as an integral part of society and the 
need to adapt educational paradigms to new realities. 
The reviewed studies primarily focused on the signif-
icance of philosophical concepts for the development 
of educational innovations. However, certain gaps re-
quire further investigation, particularly the practical 
methods for adapting philosophical approaches to real 
learning conditions and the effectiveness of their im-
plementation in different cultural and social contexts.

◼ Conclusions
The conducted study identified the significant influ-
ence of philosophical concepts on the development of 
innovative pedagogical technologies. The main philo-
sophical schools were examined: constructivism, prag-
matism, humanism, existentialism, postmodernism, the 
transformative approach, and critical pedagogy, which 
laid the foundation for the creation of existing teaching 
methods. Each of these concepts uniquely influenced 
the formation of educational practices and contrib-
uted to their adaptation to the demands and needs of 
21st-century education. For example, constructivism 
facilitated the development of collaboration- and in-
teractivity-oriented methods such as project-based 
and problem-oriented learning, while pragmatism 
emphasised the importance of the practical applica-
tion of knowledge and stimulated research and exper-
iment-based learning. Humanism supported the devel-
opment of individualised educational programs and 
coaching technologies focused on students’ personal 
growth. Existentialism influenced the implementation 
of methods that fostered reflection and critical think-
ing, whereas postmodernism promoted inclusivity and 
consideration of cultural diversity. The transformative 
approach introduced practices of rethinking personal 
experience and values, while critical pedagogy encour-
aged social consciousness and active civic engagement.

The empirical part of the study included a survey 
of Ukrainian teachers regarding the influence of phil-
osophical concepts on pedagogical practices and the 
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◼ Анотація. Метою статті було розкрити вплив філософських концепцій на можливості впровадження 
педагогічних інновацій у навчальний процес. Для цього було проаналізовано ряд філософських течій у 
контексті їхнього впливу на освітні інновації та проведено опитування українських вчителів. Результати 
проведеного дослідження продемонстрували значний вплив філософських концепцій на розвиток освітніх 
технологій і педагогічних практик. За результатами опитування українських вчителів, конструктивізм 
визнали найбільш впливовим напрямком 24,5 % респондентів, тоді як гуманізм обрали 20 %. Прагматизм 
і екзистенціалізм також були названі важливими філософськими течіями для формування навичок 
критичного мислення та самостійності учнів. Разом з тим, значна частина респондентів (31 %) відзначила 
недостатність матеріально-технічних ресурсів як основну перешкоду для впровадження інновацій 
у навчальний процес. У ході роботи було виявлено, що інтеграція таких інноваційних технологій, як 
інтерактивні платформи й віртуальні навчальні середовища, може значно покращити якість освіти за умови 
належного впровадження. Також дослідження показало, що використання інноваційних підходів можу 
сприяти більш активному залученню учнів до навчального процесу та підвищенню ефективності освітніх 
практик. Було виявлено необхідність адаптації освітніх технологій до вимог ХХІ століття, що є важливим 
для розвитку критичного мислення, творчості та соціальної відповідальності учнів. Інноваційні підходи, 
засновані на різних філософських концепціях, здатні забезпечити більш якісний освітній процес, сприяти 
особистісному розвитку та підготовці учнів до викликів ХХІ століття. Дослідження продемонструвало, 
що інновації в освіті здатні сприяти переосмисленню підходів до навчання, підвищити адаптивність та 
релевантність освітнього процесу

◼ Ключові слова: конструктивізм; інтерактивні платформи; навички критичного мислення; 
особистісний розвиток учнів; соціальна відповідальність
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◼ Abstract. The study aimed to assess the effectiveness of adapting curricula to labour market requirements 
and their efficiency in contemporary conditions. Three disciplines were selected – Computer Science, Business 
Management, and Marketing – as they align most closely with current professional demands. To evaluate 
effectiveness, student progress was monitored, participants in the educational process were surveyed, and 
academic performance outcomes were analysed. The key findings indicated that curricula adapted to modern 
market needs demonstrated significantly greater effectiveness in preparing students. Following the introduction 
of new modules incorporating up-to-date knowledge and skills, students reported improved competency levels 
and higher employment success compared to control groups following outdated curricula. The study involved 
an analysis of existing curricula, the development of new modules aligned with labour market requirements, and 
the implementation of these curricula in several educational institutions. The findings indicated that continuous 
revision of curricula in response to evolving labour market requirements is essential for ensuring the high 
competitiveness of graduates. Curriculum adaptation has enhanced alignment with contemporary labour market 
needs, positively impacting student preparation and readiness for professional activities. The introduction of new 
curriculum modules has been found to improve students’ knowledge of practical skills and modern technologies, 
facilitating their more effective integration into professional environments. An assessment of the key research 
outcomes confirmed a significant improvement in students’ knowledge and skills, highlighting the necessity of 
regularly updating study programmes. The positive impact of curriculum adaptation on graduates’ professional 
competencies underscores the importance of further developing and supporting such initiatives to enhance 
education quality and its alignment with current labour market demands
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◼ Introduction
Changes in the labour market, technological progress 
and the evolution of professional standards create new 
demands for the qualifications and skills of graduates. 
In this context, curriculum adaptation becomes critical 
to meeting current needs and trends. Constant chang-
es in technologies and business processes lead to stu-
dents’ knowledge quickly becoming outdated. Updat-
ing curricula allows learners to acquire the necessary 
knowledge that meets modern standards and market 
requirements. This provides them with the necessary 

skills for successful employment in a modern environ-
ment. In particular, curriculum adaptation helps to in-
crease the level of employment of graduates (Grynyov et 
al.,  2024). In cases where study programmes include 
current knowledge and skills that are in demand in the 
labour market, students have more chances to find a 
suitable job after graduation. This helps to reduce the 
imbalance between the supply of educational services 
and the requirements of employers. Educational insti-
tutions that quickly respond to changes in the labour 
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a technical unit of Indonesia’s Ministry of Manpower  
addressed the country’s skilled workforce need be-
tween 2019 and 2021. By 2020, the government aimed 
to have 60% of students in vocational education and 
40% in academic institutions, but only 49% of students 
were in vocational education. vocational education, 
asking for increased industry-vocational school coop-
eration to give graduates employer-required skills. The 
study recommended strategic cooperation between 
educational institutions, government agencies, and in-
dustry stakeholders to promote adaptive training pro-
grams that meet industry needs, enhancing employa-
bility and economic growth. 

N. Shabangu & N.E. Madondo (2024) examined the 
persistent challenge of graduate unemployment, em-
phasising the misalignment between higher education 
curricula and labour market requirements. They high-
lighted that many programmes lack sufficient practical 
training and career support, which leaves graduates 
underprepared for the workplace. The authors argued 
that closer collaboration between universities, employ-
ers, and government agencies is required to reform 
curricula, integrate experiential learning opportunities, 
and regularly update programme content in line with 
market demands. A.O. Lobatskii (2024) focused on the 
need for dual education, where students gain practi-
cal experience alongside theoretical training. E. Albay-
rak & Ö.  Akgün  (2022), proved that it is important to 
constantly update curricula in the field of information 
technology, where changes are happening most rapid-
ly. They also noted that these curricula should include 
the latest advances in this field to ensure graduates are 
competitive. This research highlighted that the inability 
of curricula to be update in a timely manner can lead to 
graduates being unprepared for the demands of modern 
employers. Each of the researchers made a significant 
contribution to the study of this issue, but the question 
of integrating existing curricula that can be successfully 
adapted to the needs of the labour market was not suf-
ficiently disclosed. The study aimed to assess the effec-
tiveness of curriculum adaptation to meet the require-
ments of the labour market to improve student training 
and their competitiveness in the modern market.

◼ Materials and Methods
This study employed an experimental method to adapt 
curricula to meet labour market demands. The first 
stage was the analysis of existing curricula. The study 
selected specific curricula from three specialities that 
are in greatest demand in the labour market: Computer 
Science, Business Management and Marketing. These 
specialities were chosen based on an analysis of mar-
ket trends, which showed their high popularity and 
importance to the economy. An analysis of the educa-
tional programmes of Taras Shevchenko National Uni-
versity of Kyiv was conducted, which offers training in 

market and adapt their curricula can attract more stu-
dents and enhance their reputation (Samaradivakara et 
al., 2024). This also helps to maintain the relevance and 
effectiveness of educational services.

Studying the curriculum adaptation to the require-
ments of the labour market is key to improving the 
quality of education, increasing the competitiveness of 
graduates and ensuring their readiness for the modern 
challenges of the professional world. Z.K. Abdul-Hasan 
& N.I.  Abed  (2024) emphasised the importance of 
these curricula having sufficient flexibility to quickly 
adapt to the new requirements of the labour market. 
They argued that changes in the economy and tech-
nology dictate new conditions that require university 
graduates not only to have deep theoretical knowledge 
but also the ability to apply it in practice. V. Dmytrenko 
& V. Dmytrenko (2022) investigated the effectiveness 
of various teaching methods in preparing higher ed-
ucation students for the labour market, studying the 
success of their integration. The study showed that 
modular learning and project work are most effec-
tive for developing students’ practical skills. Research 
into this issue contributes to the development of in-
novations in the educational process. Integrating new 
methods and technologies into curricula can improve 
the quality of education, making it more practical and 
adapted to real working conditions. It can also stimu-
late the adoption of new approaches to learning, such 
as project-based learning or internships. The study by 
O. Zadorina et al. (2023) found that even technical spe-
cialities require curriculum expansion through cours-
es that develop these skills. They emphasised that cur-
riculum adaptation should take into account not only 
technical aspects but also social and communication 
skills, which are becoming increasingly important in 
the modern labour market.

Updating curricula is also crucial for preparing 
students for global challenges and opportunities, as 
in the context of globalisation and international inte-
gration, educational programmes should reflect not 
only local realities but also international trends and 
requirements. T.  Rehman  (2025) studied the impact 
of globalisation on the content of educational pro-
grammes, pointing out that increasing international 
competition requires universities to integrate inter-
national standards into their curricula. The author 
argued that modern curricula should be oriented not 
only to the domestic labour market but also to take 
into account the requirements of the global market, 
which is especially relevant for graduates seeking to 
work abroad. The problem of curriculum standardi-
sation was studied by L.  DelaTorre-Diaz  et al.  (2025), 
arguing that while standardisation helps to ensure a 
certain level of quality of education, it can at the same 
time hinder innovation and flexibility of curricula. 
A.  Aliya Putri  et al.  (2023) examined how effectively 
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three in-demand specialities, namely the educational 
program “Computer Science”, as well as the educational 
program “Business Management” and the educational 
program “Marketing”.

A survey of employers (130 women and 170 men), 
whose average age was 35 years, with variations from 
25 to 48 years, was conducted, which consisted of the 
following questions:

1. How do you assess the level of practical skills 
demonstrated by graduates during the performance of 
professional duties?

2. Does the theoretical knowledge of graduates cor-
respond to modern trends in your industry?

3. How important do you consider the introduction 
of interdisciplinary approaches in the training of spe-
cialists?

4. How often do you encounter a situation where 
graduates do not possess the necessary practical skills 
to effectively perform their duties?

5. Which aspects of educational programmes, in 
your opinion, require the most changes to meet modern 
labour market requirements?

The participants represented companies from var-
ious sectors of the economy, which allowed for a com-
prehensive understanding of the requirements for grad-
uates from different specialities. This made it possible to 
identify the curricular misalignment through a detailed 
study of the requirements for graduates, gathering in-
formation from employers. The second stage was the 
creation and application of a new curriculum model, 
which included current knowledge and skills that meet 
modern market requirements. It was improved and in-
tegrated with traditional curricula. This stage involved 
the implementation of these new curricula in several 
higher education institutions. Several pilot groups of 
students were selected who underwent training under 
the updated curricula. To ensure the statistical signifi-
cance and representativeness of the research results, a 
sample of 200 students was selected. The age of the par-
ticipants ranged from 20 to 24 years. Women made up 
45% (90 participants), men  – 55% (110 participants). 
During the educational process (September 2023 – May 
2024), student progress was regularly monitored, and 
the effectiveness of new curricula was also evaluated by 
surveying students and teachers, as well as through anal-
ysis of student performance. The study was conducted in 
accordance with the American Sociological Association’s 
Code of Ethics (1997). After the completion of the exper-
imental period, the results between the groups studying 
under the new curricula and the control groups studying 
under the old curricula were compared according to the 
criteria of their academic performance for the year.

◼ Results
Various organisations and institutions, namely the In-
stitute of Professional Education, the Boston Consulting  

Group, the European Association for Quality Assur-
ance in Higher Education, and the Ministry of Educa-
tion and Science of Ukraine, are constantly monitoring 
curriculum adaptation to the modern labour market. 
The state of this research showed that the adaptation 
of educational programmes to meet labour market de-
mands demonstrates significant differences between 
different educational institutions and specialities. 
About 40% of higher education institutions are active-
ly implementing changes in their curricula, focusing 
on current trends and employer requirements. This 
includes updating teaching materials, introducing 
practice-oriented courses, expanding opportunities 
for internships and practical training, as well as close 
cooperation with companies to prepare students for 
real working conditions. A significant part of curricula 
remains insufficiently adapted to the modern needs of 
the market. About 30% of curricula are still based on 
outdated learning approaches, with an emphasis on 
theoretical knowledge, without sufficient attention 
to the development of practical skills. This creates a 
certain gap between what the education system of-
fers and what the modern labour market demands. 
Another 20% of curricula are in the process of par-
tial updating. In these cases, educational institutions 
have already started the modernisation process, but 
it is not yet complete. This means that changes have 
been made to individual courses or specialities, but 
a systematic approach to adapting curricula has not 
yet been fully implemented. Students of these curric-
ula receive some access to new knowledge and skills, 
but not in their entirety. In particular, 10% of curric-
ula have hardly undergone any changes, which makes 
them the most distant from the modern requirements 
of the labour market (Abina  et al.,  2024). Students 
studying under such curricula face difficulties in find-
ing employment, as their knowledge and skills do not 
meet the needs of employers.

In general, the situation requires further devel-
opment and acceleration of the process of adapting 
curricula to provide students with an adequate level 
of training and competitiveness in the modern labour 
market. All curricula should allow students to choose 
specialisations, additional courses or double degree 
programmes. There should be up-to-date internships, 
created real project works that prepare students for 
real working conditions. The university should provide 
support in finding employment, organise connections 
with employers and opportunities for internships and 
practical training. The Computer Science curriculum at 
Taras Shevchenko National University of Kyiv includes 
a wide range of courses covering key disciplines such 
as algorithms, programming, databases, cybersecurity 
and artificial intelligence. However, despite the wide 
range of theoretical knowledge, significant gaps in the 
curriculum become apparent when preparing students 
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for the real challenges of professional activity. One of 
the biggest problems is the insufficient emphasis on the 
development of practical skills that are necessary for 
performing professional duties. Although the curricu-
lum includes laboratory work and project assignments, 
this is not enough to prepare students for the complex 
and dynamic conditions of the modern information 
and communication (ICT) industry. The lack of a suf-
ficient number of practical classes, which would allow 
students to develop the skills to solve real problems, 
leads to the fact that graduates are not always ready to 
effectively apply their knowledge in practice. Another 
significant gap is the mismatch of theoretical knowl-
edge with current trends in the industry. In particular, 
the rapid development of technologies and the constant 
updating of tools and approaches in software engineer-
ing and data science often leave curricula outdated. For 
example, many programming courses focus on languag-
es and technologies that are no longer relevant in mod-
ern IT companies. This means that graduates, although 
possessing deep theoretical knowledge, may face diffi-
culties in finding a job, as their skills do not meet the 
current requirements of the market.

Similar problems are observed in the Business 
Management curriculum. Even though the courses 
cover important aspects such as entrepreneurship, 
marketing, finance and human resources manage-
ment, there is a significant mismatch between what is 
taught in the classrooms and what employers expect 
from graduates. Basically, this is because curricula of-
ten remain theoretically oriented, providing students 
with knowledge that does not always meet the modern 
requirements of the labour market. Although some 
courses involve case analysis and modelling of busi-
ness situations, this is not always enough for students 
to fully immerse themselves in the real problems of 
business. For example, the lack of in-depth practical 
classes that would simulate the real challenges faced 
by modern managers leads to the fact that graduates 
are not sufficiently prepared to make decisions in con-
ditions of uncertainty and rapid change. These curric-
ula often fail to keep pace with the latest trends in the 
business environment, which further widens the gap 
between what students learn and what they need to 
know for successful work. Gaps in practical training 
and the lack of updated knowledge led to the fact that 
graduates are often not ready to work in real business 
conditions, where it is necessary to quickly adapt to 
changes and make decisions based on current data 
and trends. Therefore, there is a need to review ap-
proaches to teaching business management to better 
prepare students for the challenges that await them in 
their professional activities.

The Marketing curriculum, despite focusing on 
product and service promotion strategies, market anal-
ysis and digital marketing, also has its drawbacks. One 

of the biggest challenges is that students often lack real 
experience with modern marketing tools. Courses of-
ten focus on general concepts, while specific skills, such 
as managing advertising campaigns on social media or 
using analytical platforms to evaluate the effectiveness 
of marketing strategies, remain on the periphery of 
learning. This leads to the fact that graduates may not 
have sufficient training to work in a highly competitive 
market, where knowledge of modern technologies and 
tools is critical. Business management often combines 
theoretical training with practical cases covering entre-
preneurship, marketing, finance and human resources 
management. An analysis of the selected curricula from 
three fields – Computer Science, Business Management, 
and Marketing  – revealed significant gaps that affect 
graduates’ readiness for successful employment and ef-
fective work in their chosen industries. Insufficient de-
velopment of practical skills and the mismatch of theo-
retical knowledge with current trends leave graduates 
unprepared for the challenges posed by employers. In 
order to overcome these gaps, it is necessary to revise 
the curricula, increase the number of practical classes 
and update the courses following the needs of the mod-
ern labour market. Only in this way can graduates be 
provided with the necessary training for a successful 
career in their chosen specialities.

Data collected from employers involved in the 
development of professional competency standards 
showed that there are significant gaps in curricula. This 
concerns both the insufficient development of practical 
skills necessary for the performance of professional 
duties and the mismatch of theoretical knowledge with 
current trends in the industry. As a result, graduates are 
insufficiently prepared for successful employment and 
effective work in their chosen specialities. To identify 
discrepancies in the curricula of the three specialisms, 
a detailed study was conducted, during which informa-
tion was gathered from employers through a survey.

According to the results obtained, 73% of employ-
ers noted that existing curricula do not provide an 
adequate level of practical skills for graduates, 58% 
pointed to the obsolescence of theoretical knowl-
edge that does not correspond to modern trends in 
the industry, and 42% drew attention to the insuffi-
cient implementation of interdisciplinary approaches, 
which are critical for a comprehensive understanding 
of the profession. These data clearly identified prob-
lematic aspects within the curricula and confirmed 
their misalignment with labour market needs. Based 
on this, the main aspects that need to be improved 
in the analysed curricula were identified, namely the 
actualisation of educational content, interactivity and 
more successful practical training, their flexibility and 
preparation for the global labour market. This became 
the basis for the further application of the updated 
curricula (Table 1).
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Improving these aspects of curricula will contrib-
ute to the formation of a theoretical foundation for ed-
ucation, more effective assimilation of practical skills 
and obtaining career prospects that meet modern la-
bour market requirements. Then, Computer Science 
curricula that offer modern content, integration with 
the labour market through internships and project 
work, as well as flexibility in choosing specialisations, 

will be well adapted to the current requirements of the 
market. This will provide graduates with a competitive 
advantage in the labour market and open up a wide 
range of career opportunities in various industries. 
Business management curricula will demonstrate high 
adaptability to the requirements of the labour market, 
due to up-to-date educational content, flexibility in the 
choice of specialisations, and ample opportunities for 

Source: compiled by the author

Table 1. Key aspects for improving the analysed curricula

Aspect
Curricula

Computer Science Business Management Marketing

Relevance of 
learning content

Increase courses on machine learning, 
artificial intelligence, and big data 

analysis. Curricula should meet the 
growing demand for specialists 

capable of protecting information 
systems from cyberattacks

Should better integrate modern 
management concepts and tools, such 

as digital transformation, change 
management, innovative thinking 

and strategic management, to adapt 
to rapid changes in the business 

environment. Increase emphasis on 
financial management and business 

analytics to master skills that are 
important for making data-driven 

management decisions

More active inclusion of digital 
marketing disciplines that cover social 

networks, content marketing, and 
search engine optimisation. Include 

additional courses in marketing 
analytics and working with big 

data to master the tools needed to 
analyse market trends and consumer 

behaviour patterns

Interactivity and 
practical training

Improved practical training, including 
laboratory classes and participation 

in real projects. Ability to choose 
courses in software development, 
where students work on creating 
projects that meet real business 

tasks. Organisation of programmes 
that offer the opportunity to undergo 
internships in leading IT companies

Analysis of real cases and 
implementation of projects that 
model real business situations. 

Increase in the number of hours 
for internships and cooperation 
with companies, participation in 

joint projects or even work on real 
business tasks during training, which 
contributes to preparing for work in a 

real business environment

Inclusion in training activities with 
real projects, and cooperation with 

companies to develop marketing 
strategies, which allows students to 

apply their knowledge in practice 
with real clients. After all, students 

gain real experience, which is 
extremely important for their further 

employment

Curriculum 
flexibility and 
specialisations

Real choice of specialisations (e.g., 
data science, software engineering) 

to tailor studies to the ever-changing 
demands of the job market. The 

option to combine computer science 
with other disciplines, such as 
business or marketing, enables 

graduates to acquire a broad set 
of skills in demand across various 

industries

The ability to choose specialisations 
such as international business, 

marketing, human resource 
management, or operations 

management, allows students to tailor 
their studies to specific career goals. 

Combining business studies with 
other fields, such as computer science 
or engineering, enhances graduates’ 
flexibility and adaptability to various 

sectors of the economy

Opportunities for students to combine 
marketing with other disciplines, 

such as business analysis or design, 
providing them with a broader 

knowledge base and improving their 
competitiveness in the job market

Career 
opportunities and 

support

Structuring the curriculum in a way 
that allows graduates to continue 

their studies at the postgraduate or 
PhD level, opening additional career 

opportunities

Establishing a career centre that 
provides students with assistance in 

job search, interview preparation, 
and employment readiness. This 

includes organising career fairs where 
students can interact directly with 
company representatives, network, 

and secure employment through 
recommendations and connections

Strong university support regarding 
employment, including assistance 

with CV writing, interview 
preparation, and the organisation 
of job fairs, facilitates graduates’ 
swift entry into the workforce. 

Preparation for obtaining professional 
certifications, such as Google Ads, 
HubSpot, or Facebook BlueprintPreparation for 

certifications and 
the global market

Preparation for obtaining professional 
certifications (e.g., in cybersecurity 
or data management) to enhance 

graduates’ competitiveness in the job 
market

Increasing opportunities for more 
participants in the educational 

process to study or intern abroad, 
helping them understand global 

business trends and develop 
crosscultural management 

skills. All courses should include 
comprehensive language training 

to enable graduates to work in 
international companies
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practical training and international experience. This 
will allow future professionals to be competitive in the 
labour market and ready to work in various sectors of 
the economy. Marketing curricula that focus on modern 
trends, such as digital marketing, data analytics and 
practical experience, will ensure high adaptability to 
the requirements of the labour market. Graduates of 
such curricula will have the necessary skills to work in 
a rapidly changing marketing environment and meet 
the needs of modern employers.

Having considered all the above-mentioned as-
pects of improvement, the educational process was or-
ganised in such a way as to compare the effectiveness 
of old and new curricula. The control group contin-
ued to study under the old curricula, which were less 
flexible and focused mainly on theoretical knowledge. 
Students in this group mostly worked individually, and 
practical tasks were more academic in nature, which 
limited their ability to apply the knowledge gained in 
real conditions (Table 2).

Groups Average score
Percentage of 

students with a 
score ≥4

Percentage of students with 
a score <3

Percentage of students who 
passed exams the first time

Experimental group 4.2 85% 15% 95%

Control group 3.4 60% 5% 80%

Source: compiled by the author

Table 2. Results of study participants based on studying under different curricula

The average score reflected the average value of all 
grades received by students on exams. The percentage 
of study participants who passed the exams the first 
time shows what percentage of students successfully 
passed all exams without the need for re-taking them. 
The evaluation results at the end of the year showed sig-
nificant differences between the groups. In the control 
group, the average score was 3.4 on a five-point scale. 
At the same time, students of the experimental group 
demonstrated significantly better results, with an av-
erage score of 4.2. In addition, the experimental group 
showed an increase in the level of motivation and inter-
est in learning, which was confirmed by an increase in 
activity in classes and extracurricular projects.

Analysing the results of student performance, 
several significant differences can be noted between 
the experimental and control groups, which indicate 
the effectiveness of new approaches to learning. Dur-
ing the study, it became obvious that students in the 
experimental group were significantly better at solv-
ing complex problems. Such tasks required not only 
knowledge of the theoretical aspects of the subject 
but also the ability to effectively apply this knowledge 
in practical conditions. This was the main goal of the 
updated curricula – not just to give students a set of 
theoretical knowledge, but also to teach them how to 
apply this knowledge in real conditions. Compared to 
the control group, higher education students in the 
experimental group showed a deeper understanding 
of the subject, as well as confidence in their actions 
when performing practical tasks. This demonstrated 
their ability to use the knowledge gained to analyse 
and solve real problems. For example, when solving 
tasks that required a creative approach or non-stand-
ard thinking, students in the experimental group usu-
ally offered more solutions than higher education stu-
dents from the control group. This ability to generate 
new ideas and approaches is an important indicator of 

the development of critical thinking and flexibility in 
the application of knowledge.

In contrast, in the control group, students, although 
demonstrating a high level of theoretical knowledge, of-
ten experienced difficulties in applying it in practice. It 
was found that they had difficulties in solving problems 
that required not just a mechanical reproduction of the-
oretical material, but its creative application. They were 
often unprepared for non-standard situations or tasks 
that went beyond the typical examples considered dur-
ing classes. This indicated certain shortcomings of the 
traditional education system, which pays more atten-
tion to the assimilation of theoretical knowledge than 
to its practical application. Also, the study participants 
of the control group more often experienced failures 
when trying to apply their knowledge in new or unfa-
miliar contexts. Their approach to solving problems 
was more template-based, which limited their ability 
to independent thinking and decision-making in diffi-
cult conditions. This once again emphasised the need 
for the introduction of updated curricula that would 
provide more effective training of students for the real 
challenges of professional activity.

Analysing the above data, it is worth concluding 
that the implementation of updated curricula is crucial 
to improving the quality of student training. The exper-
imental group, which studied under the new curricula, 
demonstrated a higher level of competence, flexibility 
and ability to think independently. This is a compelling 
argument in favour of the need to implement new ap-
proaches in education, especially in the context of mod-
ern challenges faced by professionals in various fields. 
The successful application of theoretical knowledge in 
practical conditions is becoming an increasingly im-
portant factor that determines the readiness of gradu-
ates for professional activity. Therefore, the results of 
the experiment show that updated curricula not only 
increase the level of theoretical knowledge of students 
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but also contribute to the development of their skills 
in applying this knowledge in practical situations. This 
emphasises the importance of continuing work in this 
direction and improving approaches to learning to pre-
pare students for the effective performance of their 
professional duties.

Based on the data obtained, it was concluded that it 
is necessary to constantly review and adjust curricula 
to the changing requirements of the labour market to 
ensure the competitiveness of graduates in the modern 
labour market. The results of the study showed that 
students who studied under updated curricula demon-
strated significantly better results compared to those 
who continued to study under old methods. The high 
average score and a significant percentage of students 
who successfully passed all exams the first time are 
clear evidence that new approaches to education con-
tribute to deeper assimilation of the material and the 
development of necessary practical skills. One of the 
key aspects that influenced the success of the experi-
mental group was the inclusion of teaching methods in 
the curricula, which are more focused on the practical 
training of students. In particular, the introduction of 
interdisciplinary courses, teamwork on real projects 
and the use of modern technologies allowed students 
not only to better understand the material but also to 
apply it in the context of real work tasks. This contrib-
uted to the formation of complex knowledge and skills, 
which are necessary for a successful career in the con-
ditions of rapid changes in the labour market.

However, it is important to note that achieving high 
results requires constant monitoring and updating of 
curricula. The labour market is constantly changing, 
new technologies, methods of work and requirements 
for professional competencies are emerging. Therefore, 
curricula that work effectively may lose their relevance 
in a few years. This underscores the need for systematic 
analysis of labour market needs and making appropri-
ate changes to the educational process. To do this, it is 
important to actively involve employers in the process 
of forming and adjusting curricula, and also use the 
results of research, such as surveys of graduates, em-
ployers and teachers, to evaluate the effectiveness of 
educational methods. Continuous feedback from the 
job market will allow not only for the timely identifi-
cation of gaps in student preparation but also for swift 
responses to new challenges and trends. In addition, it 
should be taken into account that changes in curricula 
should not only be a response to the existing require-
ments of the labour market but also anticipate them. 
This means that educational institutions should active-
ly explore future trends and prepare students for the 
conditions that may arise in the coming years. This ap-
proach will provide graduates with a high level of com-
petitiveness and contribute to their successful employ-
ment, regardless of changes occurring in the economy 
and the labour market.

◼ Discussion
The results of the study indicated that modifying educa-
tional programmes under the needs of the labour mar-
ket is one of the most pressing challenges facing higher 
education institutions. The economy and technologies 
are changing rapidly, so it is important that education 
responds to these changes and provides graduates with 
the necessary skills and knowledge. The labour mar-
ket places stringent demands on the competencies of 
graduates of higher education institutions. One of the 
key aspects is the need not only for theoretical knowl-
edge but also for practical skills that enable integration 
into professional activities. As the research by X. Li & 
Y.  Lu  (2022), and N.  Reims  et al.  (2023) showed, the 
success of employment of future specialists largely de-
pends on how much the curriculum was aimed at pre-
paring for real working conditions. They emphasised 
that educational programmes should reflect the cur-
rent needs of the labour market, including the develop-
ment of technical and soft skills, such as critical think-
ing, communication and project management. This 
study also revealed that employers place high demands 
on the professional training of graduates, especially in 
technical specialities. They expect that young profes-
sionals will not only be well prepared in their field but 
also have a wide range of competencies necessary for 
working in a rapidly changing labour market. This is 
consistent with the findings of A.T.H.  Le  et al.  (2022), 
who noted that knowledge in the field of technologies, 
such as artificial intelligence, big data and automation, 
are becoming necessary for many professions, even 
those that previously did not require such skills.

One of the key elements of adapting curricula to 
meet labour market demands is the integration of prac-
tical experience into the learning process. R. Awashreh 
& H. Ghunaimi (2025) examined the trend of Gulf Coop-
eration Council students, particularly master’s degree 
holders, pursuing doctoral studies for career advance-
ment and social mobility, especially in government 
sectors, and critically assesses whether doctorates 
are relevant in a job market that increasingly values 
competencies and practical skills over academic qual-
ifications. The findings showed that employers value 
certifications and practical experience, suggesting that 
organisations invest in professional development pro-
grams, adopt market-driven recruitment practices, and 
collaborate with educational institutions to create pro-
grams that integrate practical learning, internships, and 
project-based experiences to bridge the gap between 
academic qualifications and workforce needs.

The results of the study showed that an interdisci-
plinary approach in training contributes to increasing 
the competitiveness of graduates in the labour market, 
and this was confirmed in the research of G.M. Chans et 
al. (2024). They noted that employers are increasingly 
looking for specialists who can apply their knowledge 
and skills in various fields, which makes them more 
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valuable to employers. Graduates who have complet-
ed training in interdisciplinary curricula are more 
likely to receive offers from employers. Technology 
plays a crucial role in transforming the labour market, 
which affects the content and structure of curricula. 
The study by D. Shrymbay et al. (2025) noted that the 
introduction of digital technologies in the education-
al process, in particular online courses and platforms 
for self-learning, contributes to the development of 
new skills in students and increases their readiness to 
work in a digital environment. This research echoes 
the findings of this study, which also found that higher 
education institutions that actively implement digital 
technologies in the educational process provide their 
graduates with the knowledge and skills that are nec-
essary for working in a digital economy.

An important aspect is also the individualisation of 
the educational process using technology. As this study 
showed, the use of adaptive learning platforms allows 
students to learn at a pace convenient for them, focusing 
on those aspects that require more attention. This not 
only increases students’ motivation but also contributes 
to more effective assimilation of knowledge, which makes 
them more prepared for the requirements of the labour 
market. C. Lengua-Cantero et al. (2024) studied a project 
to create an intelligent learning system aimed at improv-
ing critical thinking among university students through 
personalised learning. An important invention was the 
learning progress algorithm, which automatically adapts 
to the student’s progress, creating a personalised educa-
tional experience that improves critical thinking skills. 
This algorithm supported planning module can adapt to 
individual learning patterns, allowing for personalised 
education that optimises critical thinking development 
in challenging academic environments, demonstrating 
the effective integration of educational technology with 
the development of higher-order thinking skills.

The results of the study showed that interaction 
with employers is another important factor that con-
tributes to the successful adaptation of curricula to 
the requirements of the labour market. These find-
ings are consistent with studies by V.  Barabash  et 
al.  (2022), and F.D.  Fernández-Martín  et al.  (2024), 
who noted that universities that maintain a constant 
dialogue with business representatives can quickly 
update their curricula per changes in the structure 
of the labour market. This enables the preparation 
of students for real working conditions and equips 
them with the necessary knowledge and skills. In this 
study, it was determined that active cooperation be-
tween universities and employers is a key factor in the 
process of adapting curricula. Higher education insti-
tutions that regularly update their curricula based on 
employer recommendations train specialists who are 
better suited to the requirements of the labour mar-
ket. This is confirmed by the higher level of employ-
ment of graduates of such educational institutions in 

the first six months after graduation. The assumption 
about the importance of creating specialised curricula 
in cooperation with companies was confirmed by the 
results of the study, which coincides with the conclu-
sions of M. Stan et al. (2023) and S. Lutz et al. (2023). 
These researchers focused on the fact that the crea-
tion of curricula that are developed jointly with rep-
resentatives of the industry helps to more accurately 
meet the needs of the labour market and provide stu-
dents with up-to-date knowledge. In this study, it was 
also found that students who studied under curricula 
developed in collaboration with employers had more 
opportunities for employment and career growth.

The research by M.M. Asad et al. (2023) emphasised 
the importance of flexible curricula that allow students 
to choose courses that best suit their professional in-
terests and the needs of the labour market. They not-
ed that flexible curricula help students respond more 
quickly to changes in each industry and adapt their 
knowledge to new conditions. This study also con-
firmed that universities that offer flexible curricula 
provide their students with better prospects in the la-
bour market. The flexibility of curricula allows students 
to independently shape their educational path, which 
contributes to the development of individual skills and 
competencies necessary for a successful career. For ex-
ample, students can choose courses from different dis-
ciplines, which allows them to acquire interdisciplinary 
knowledge and adapt to various professional roles. In 
addition, the flexibility of curricula is important from 
the point of view of the speed of reaction to changes 
in the labour market. Higher education institutions that 
are able to quickly update their curricula, adding new 
courses or changing the emphasis on existing ones, are 
able to better prepare their students for new challeng-
es. This idea is complemented by the research of A. Au-
zhanova (2024) and it was found that adaptive curricu-
la, which are regularly updated, provide students with 
access to the latest knowledge and technologies, which 
increases their competitiveness in the labour market. 
Thus, adapting curricula to the needs of the labour 
market is a complex and dynamic process that requires 
close cooperation between educational institutions, 
students and employers. Comparing the results of this 
study with other articles confirms the need for continu-
ous updating of curricula following modern trends and 
challenges. The flexibility of curricula, the integration 
of practical experience, the introduction of the latest 
technologies and the development of continuing edu-
cation are key factors that contribute to the training of 
competitive graduates.

◼ Conclusions
The results of the study confirmed the importance of 
adapting curricula to the needs of the labour market 
to increase the competitiveness of graduates. Given 
the changes in the labour market, universities must  
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constantly review their curricula, adapting them to new 
requirements. This includes both updating the content 
of courses and introducing new forms of training, such 
as online courses, modular training and individual 
learning trajectories. It is important to continue to de-
velop partnerships with employers, which will allow for 
a better understanding of the needs of the labour mar-
ket and accordingly adjust curricula. The adaptation of 
educational programmes is a necessary condition for 
ensuring a successful career for graduates. Universities 
that are able to quickly respond to changes and offer 
students relevant knowledge and skills ensure their 
graduates’ competitiveness in the labour market and 
contribute to their professional growth.

The analysis of the curricula in three relevant spe-
cialities showed that the programmes that were updat-
ed taking into account modern trends and employer 
requirements demonstrated significantly higher effi-
ciency in preparing students for professional activities. 
Taking into account new aspects that include current 
knowledge and skills allowed students to increase their 
level of training. This was reflected in their academic 
performance and level of employment compared to 
those who studied under the old curricula. In particu-
lar, it was noted that graduates of updated curricula are 
better integrated into the professional environment, as 
they already possess practical skills and knowledge of 
modern technologies necessary for effective work. The 

positive results of the study participants, obtained in 
the process of monitoring student progress and analys-
ing their success, confirm the need for regular updating 
of curricula. This allows ensuring constant compliance 
of education with the requirements of the labour mar-
ket, which contributes to increasing the level of knowl-
edge and skills of students, as well as their readiness for 
professional activity.

The study also had certain limitations, in particular, 
it was conducted on the example of only three speciali-
ties, which does not allow for general conclusions for all 
fields of education. The evaluation of the effectiveness 
of new curricula was based on short-term monitoring, 
which does not take into account long-term results and 
the impact on the career growth of graduates. Prospects 
for further research include expanding the analysis to 
other specialities and conducting long-term observa-
tions of graduates to better understand the impact of 
adapting curricula on their professional development.
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◼ Анотація. Метою дослідження було оцінити ефективність адаптації навчальних програм до вимог 
ринку праці та їхню дієвість у сучасних умовах. Було обрано три дисципліни – Комп’ютерні науки, 
Управління бізнесом та Маркетинг – оскільки вони найбільше відповідають сучасним професійним 
вимогам. Для оцінки їх ефективності проводився моніторинг успішності студентів, опитування 
учасників освітнього процесу та аналіз академічної успішності. Ключові результати дослідження 
засвідчили про те, що навчальні програми, адаптовані до потреб сучасного ринку, продемонстрували 
значно більшу ефективність у підготовці студентів. Після впровадження нових модулів, що включали 
сучасні знання та навички, студенти повідомили про покращення рівня компетентності та вищу 
успішність у працевлаштуванні порівняно з контрольними групами, які працювали за застарілими 
навчальними програмами. Дослідження включало аналіз існуючих навчальних програм, розробку 
нових модулів, що відповідають вимогам ринку праці, та впровадження цих навчальних програм у 
кількох навчальних закладах. Результати дослідження засвідчили про те, що постійний перегляд 
навчальних програм відповідно до змінних вимог ринку праці є важливим для забезпечення високої 
конкурентоспроможності випускників. Адаптація навчальних програм посилила їх відповідність 
сучасним потребам ринку праці, позитивно впливаючи на підготовку студентів та їхню готовність до 
професійної діяльності. Було виявлено, що впровадження нових навчальних модулів покращує знання 
студентів щодо практичних навичок та сучасних технологій, сприяючи їхній більш ефективній інтеграції 
в професійне середовище. Оцінка ключових результатів дослідження підтвердила значне покращення 
знань та навичок студентів, що підкреслює необхідність регулярного оновлення навчальних програм. 
Позитивний вплив адаптації навчальних програм на професійні компетенції випускників підкреслює 
важливість подальшого розвитку та підтримки таких ініціатив для підвищення якості освіти та її 
відповідності сучасним вимогам ринку праці

◼ Ключові слова: освітній процес; оновлення знань; компетенції; перегляд; ефективність
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