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INTRODUCTION
The relevance of this study is driven by profound 
changes in Ukraine’s healthcare system, resulting 
from ongoing reforms, the COVID-19 pandemic, and, 
most significantly, the war. These factors necessitate 
corresponding adaptations in postgraduate medical 
education (PGME). Current realities require medical 
professionals to rapidly adapt to new conditions and 
acquire essential knowledge and skills, including 
emergency response, patient care in conflict zones, 
and clinical management in resource-limited settings.

PGME is crucial for ensuring the professional devel-
opment of healthcare workers, enhancing the quality 
of medical services, and enabling adaptation to the 
rapidly evolving healthcare landscape, especially during 
crises [1,2]. The challenges facing PGME in Ukraine stem 
from both systemic issues within the healthcare sector 
and external factors, including global advancements in 
medical science and educational technology [3].

Moreover, the military conflict has profoundly shaped 
the evolution of PGME in Ukraine. Wartime conditions 
introduce distinct challenges, such as a shortage of 
qualified instructors in affected areas, disrupted access 
to educational materials, and the critical need for flexi-
ble training solutions. In response, the expansion of dis-
tance learning technologies has become imperative [4].

This situation underscores the urgent need to mod-
ernize the PGME system by integrating new educational 
standards that leverage digital technologies and flexible 
learning formats [5].
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MATERIALS AND METHODS
The authors’ experience in delivering distance educa-
tion to physicians was systematized and summarized.   
The literature analysis was conducted using PubMed, 
Google Scholar, Web of Science, and Scopus databases, 
regulatory legal acts and practical experience of training 
physicians in wartime conditions. The newest publica-
tions up to 5 years old or the most thorough publications 
that vividly described the essence of the topic were 
chose. When searching for information on the features 
of the current educational platforms used in PGME we 
used the following combinations of keywords: “distance 
education”, “postgraduate medical education”, “modern 
challenges”, “war in Ukraine”. 32 sources were selected 
that fully corresponded to the results of the request.

ETHICS
This review article is based on an analysis of publicly 
available scientific data published in peer-reviewed 
journals, clinical guidelines and databases. No pa-
tient-identifying data was used during the work, nor 
was there a need to obtain approval from an ethics 
committee, as the study did not include new clinical 
interventions or initial collection of patient information.

REVIEW AND DISCUSSION
Postgraduate medical education in contemporary 
Ukraine faces multiple challenges driven by socio-eco-
nomic, political, and technological changes. These 
challenges necessitate the adaptation of the medical 
training system to meet new demands [6, 7].

The key challenges are as follows:

TRANSFORMATIONS IN HEALTHCARE
Healthcare Reform: The transition to a new model of 
medical service financing, exemplified by the National 
Health Service of Ukraine, demands that medical pro-
fessionals acquire new competencies in management, 
communication, and strategic planning [8].

Workforce Shortage: The emigration of physicians to 
EU countries has led to a significant deficit of qualified 
specialists in Ukraine [9].

Rising Burden of Chronic Diseases: There is a 
growing need to train specialists in managing aging 
populations and the increasing prevalence of non-com-
municable diseases [10].

ACCESS TO MODERN KNOWLEDGE
Outdated Educational Standards: Curricula often 
lag behind international benchmarks, necessitating 

alignment with current global recommendations and 
clinical protocols [11].

Limited Access to Up-to-Date Resources: Many phy-
sicians lack access to the latest scientific publications, 
clinical guidelines, and modern educational platforms.

DIGITALIZATION OF EDUCATION
Online Learning: While the COVID-19 pandemic accel-
erated the adoption of distance education, limitations 
in technical infrastructure and insufficient faculty train-
ing often hinder the effective implementation of digital 
technologies [12].

Technological Literacy: Physicians must be trained 
to work with electronic medical records, telemedicine 
systems, and other digital tools essential for modern 
healthcare.

FINANCIAL BARRIERS
High Cost of Education: Many advanced training 
courses, particularly those aligned with international 
standards, are financially inaccessible for a significant 
number of physicians.

Insufficient Funding for Educational Initiatives: 
Public investment in medical education remains limited, 
restricting opportunities for professional development.

ETHICAL AND PROFESSIONAL CHALLENGES
Communication Skills: Healthcare reforms have 
heightened the need for medical professionals to devel-
op strong communication skills for effective interaction 
with patients and colleagues.

Evidence-Based Medicine: Integrating evidence-based 
practices into daily clinical work remains a challenge.

Medical Errors: Legal and ethical aspects of medical 
errors receive insufficient attention, necessitating a 
greater focus on accountability and patient safety.

METHODOLOGICAL ASPECTS
Inadequate adaptation of training materials for dis-
tance learning, with limited use of interactive teaching 
methods.

A need for new approaches to assessing the knowl-
edge and skills of medical professionals.

Challenges in organizing practical training in an on-
line environment.

IMPACT OF THE WAR
Military operations in Ukraine present severe additional 
challenges to the healthcare system:
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Staffing Shortages: The migration of healthcare 
workers to safer regions or abroad, coupled with com-
bat casualties, has drastically reduced the availability 
of qualified specialists.

Increased Healthcare Workload: A surge in patients 
with combat trauma, stress-related disorders, and 
complications from chronic illnesses demands a highly 
skilled healthcare workforce.

Adapting to New Work Environments: There is an 
urgent need to rapidly adopt care protocols suited for 
resource-limited and war-torn settings.

Infrastructure Damage: The destruction of medical 
and educational facilities necessitates the development 
of alternative learning methods, such as distance and 
mobile learning platforms.

Security Threats: Students and faculty in conflict 
zones face heightened security risks.

Need for Specialized Training: Doctors, rehabilita-
tion specialists [6], and psychologists require additional 
training to meet the specific demands of wartime 
healthcare.

Psychological Pressure: Continuous stress and the high 
risk of professional burnout among healthcare workers ne-
cessitate the inclusion of psychological support programs 
in PGME. This psychological burden on both educators 
and learners reduces training effectiveness.

Training in Resource-Limited Conditions: There is 
a critical need for training that is applicable in environ-
ments where access to resources is severely restricted.

The ongoing military conflict remains the most signif-
icant factor impacting postgraduate medical education 
in Ukraine [6,7]. These challenges require a comprehen-
sive adaptation of the medical education and training 
system to meet new realities [13,14].

POSSIBLE SOLUTIONS
Develop a national strategy for PGME that addresses 
the specific challenges of wartime.

Implement hybrid training formats that integrate 
online learning with in-person practical sessions.

Create digital simulators and virtual laboratories to 
enhance hands-on training opportunities.

Enhance digital literacy among instructors and train-
ees through targeted educational programs.

Strengthen cybersecurity measures for online educa-
tion platforms to protect sensitive data.

Support the psychological well-being of educators 
and learners through specialized online resources and 
mental health programs.

Establish financial support mechanisms for both edu-
cational institutions and learners to ensure accessibility 
and continuity of learning.

Improve coordination among government agencies, 
educational institutions, and international partners to 
enhance the sustainability and effectiveness of the 
educational process.

EDUCATIONAL PROCESS IN WARTIME 
CONDITIONS
The ongoing hostilities have created profound chal-
lenges for higher education, with ensuring the stabil-
ity and continuity of the educational process being 
paramount.

Evidence indicates that the specific circumstances of 
conflict-affected regions have become a decisive fac-
tor for both educators and trainees [15]. The full-scale 
invasion, including the occupation of territories and 
widespread aerial bombardments, has led to the mass 
displacement of the population internally and abroad. 
Consequently, many learners, educators, and staff have 
been forced to relocate.

In areas under Ukrainian control, the educational 
process is recommended to be conducted in one of 
three formats: in-person, hybrid, or distance learning. 
The choice of format is directly linked to the ability 
to ensure the safety of all participants. As a result, 
distance learning has emerged as the predominant 
mode [12,16].

The introduction of martial law has led to significant 
adjustments across all sectors, including higher educa-
tion. The substantial autonomy granted to educational 
institutions by the Law of Ukraine “On Higher Educa-
tion” has enabled a timely and dynamic adaptation of 
the educational process. This flexibility was previously 
demonstrated during the COVID-19 pandemic, when 
institutions rapidly transitioned to distance or blended 
learning [17].

Thanks to advancements in recent years, educational 
institutions can now implement curricula effectively 
despite the challenging circumstances. Modern tech-
nology has brought substantial changes to the PGME 
system. The war, pandemic, and other global challenges 
have underscored the urgent need for the widespread 
and effective use of digital tools in education [18]. Un-
der martial law, distance and blended learning have 
become a necessity rather than an alternative [19,20].

The IT industry responded swiftly to the needs of edu-
cators and learners by expanding network capacity and 
developing a wide range of digital tools. Numerous blogs 
offering training recommendations appeared on social 
media, and courses on creating educational resources 
and organizing online learning were launched [21].

Considering the key functions of multimedia, O. Bond-
arenko proposes the following classification:
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Motivation: Self-directed learning demands a high 
level of discipline and personal responsibility.

Financial Constraints: The cost of many platforms 
and courses can be prohibitive, limiting accessibility.

Thus, while digital technologies offer significant 
opportunities, their effective implementation requires 
careful planning and support at the state level [25-27].

Despite its advantages, distance education cannot 
fully guarantee stability and continuity under wartime 
conditions. 

The main risks include:
Limited internet access due to infrastructure damage.
Frequent power outages.
Interruptions from air raids requiring movement to shelters.
Lack of computer access for some learners.
Urgent evacuations from active combat zones.
In these circumstances, the feasibility of remote learn-

ing depends primarily on internet availability, which 
remains stable in most areas not directly affected by 
active hostilities. This approach helps preserve human 
resources, maintain communication, and, most impor-
tantly, ensure the safety of all participants [15].

TOOLS FOR ORGANIZING DISTANCE AND 
ONLINE LEARNING
The most popular educational platforms include:

Moodle
Advantages: Flexible course customization, support 

for various learning formats, robust assessment tools.
Disadvantages: Steep learning curve for non-technical 

users; requires a stable internet connection.
Google Classroom
Advantages: User-friendly interface, seamless integra-

tion with Google services, mobile compatibility.
Disadvantages: Limited functionality for organizing 

complex medical training and practical sessions.
Microsoft Teams
Advantages: Supports video conferencing, document 

collaboration, and interactive tools for group work.
Disadvantages: Requires a license for full functionality; 

can be resource-intensive.
Zoom
Advantages: Stable connection, accessible interface, 

supports large groups, includes recording and polling 
features.
Disadvantages: Limited functionality in the free ver-

sion; potential data security concerns; requires a stable 
connection.

Coursera and EdX
Advantages: Access to courses from leading global 

universities; certification options; extensive course 
selection.

Presentation: Supporting the delivery of new edu-
cational materials.

Simulation: Training learners through scenario anal-
ysis and decision-making tasks.

Control: Assessing the assimilation of educational 
materials.

Information and Reference: Providing essential 
theoretical resources for independent work [22].

Continuing Medical Education
Continuing education is essential for maintaining the 

professional competence of healthcare professionals. 
The integration of digital technologies has made con-
tinuing medical education more flexible and accessible 
[23,24].

ADVANTAGES OF DIGITAL EDUCATION
Flexibility and Accessibility: Healthcare professionals 
can learn at their convenience, integrating education 
with their clinical work. This is particularly crucial given 
unpredictable work schedules during wartime.

Continuity of Learning: Remote platforms allow 
education to continue safely, regardless of geographic 
location, which is essential during evacuations or when 
working in conflict zones.

Access to Educational Resources: Online platforms 
provide access to international databases, up-to-date 
clinical guidelines, and protocols, which are crucial for 
professional growth.

Risk Minimization: Online learning eliminates the 
need for in-person attendance, reducing potential 
threats to life and health.

Content Relevance: Digital platforms allow for the 
timely updating of materials to reflect the latest clinical 
guidelines.

Interactivity: The use of video and multimedia 
enhances the learning experience, improving compre-
hension and knowledge retention.

EXAMPLES OF INITIATIVES
Online webinars and conferences organized by inter-
national associations and leading medical universities.

Continuing education courses on platforms such as 
Coursera, Udemy, and specialized medical portals.

Mobile applications for regular updates to medical 
knowledge (e.g., Medscape, UpToDate).

Participation in online conferences and congresses to 
stay abreast of global medical developments.

PROBLEMS AND CHALLENGES
Technical Barriers: A stable internet connection and 
modern equipment are essential prerequisites.
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sible interface allows users to create well-structured 
presentations incorporating text, tables, charts, images, 
video, and audio. The ease of editing and its flexibility 
make lesson preparation efficient. In general, Power-
Point enhances online educational sessions through 
effective visualization, significantly improving learners’ 
comprehension [32]. The authors’ experience confirms 
its exceptional efficiency, as teaching is fundamentally 
an act of presenting information [31].

For communication outside of formal sessions, 
popular messaging apps such as Viber, WhatsApp, or 
Telegram can be used. The authors’ department uses 
Viber due to its widespread adoption and accessibility 
in Ukraine.

CONCLUSIONS
Modern technologies have significantly transformed 
postgraduate medical education. The challenges posed 
by war, pandemics, and global crises have underscored 
the necessity of effectively leveraging digital tools. 
These shifts in the healthcare system must be reflected 
in the PGME system through the adaptation of educa-
tional processes to evolving realities.

Our analysis shows that remote technologies are an 
essential solution for maintaining the quality of PGME. 
However, their successful implementation requires ad-
dressing technical, organizational, and methodological 
challenges. A holistic approach is needed, including 
the development of new standards for remote learn-
ing, upgrades to technical infrastructure, and active 
collaboration among all stakeholders.

The use of widely accepted, reliable, and accessible 
information and communication technologies offers a 
practical way to overcome current challenges in medical 
education. Based on practical experience, a recom-
mended approach is to utilize PowerPoint for content 
presentation and Zoom for online delivery, as both are 
accessible, reliable, and widely adopted.

As instructors and medical trainees adapt to new meth-
ods of knowledge acquisition, it becomes possible to 
maintain high teaching standards, ensure stability, support 
uninterrupted learning, and provide effective feedback.

Disadvantages: High costs for individual users; limited 
adaptation to Ukrainian educational standards [28,29].

Webinar-oriented platforms have become essential. 
The authors selected Zoom for its simplicity, accessibili-
ty, and reliability. Its widespread use within the medical 
community also reduces the learning curve for partic-
ipants. During sessions, instructors can pause every 
20-30 minutes to gather feedback via the chat function, 
allowing them to adjust the pace and structure of the 
presentation to maintain audience engagement.

PRESENTATION AS A TOOL FOR 
VISUALIZATION IN ONLINE EDUCATION
In time-limited educational sessions, the primary goal is 
to explain key concepts clearly. Effective visualization of 
learning content is essential for enhancing the quality and 
efficiency of education [30]. Educators therefore require a 
versatile tool to organize, present, and easily edit teaching 
materials. Computer presentations effectively meet these 
needs, facilitating dynamic and adaptable teaching [31].

TOOLS FOR CREATING PRESENTATIONS
Microsoft PowerPoint
Advantages: Intuitive interface, wide range of tem-

plates, support for multimedia and animations, seam-
less integration with other Microsoft products.
Disadvantages: High licensing cost; can be re-

source-intensive; collaboration can be difficult without 
cloud storage.

Google Slides
Advantages: Free to use, facilitates real-time collaboration, 

accessible via web browser, integrates with Google Drive.
Disadvantages: Fewer advanced features compared 

to PowerPoint; dependent on an internet connection.
Canva
Advantages: User-friendly for creating visually ap-

pealing presentations; extensive library of templates.
Disadvantages: Limited animation features; advanced 

tools require a subscription.
Microsoft PowerPoint is widely regarded as the most 

convenient and powerful tool for educators. Its acces-

REFERENCES
	 1.	� Armitage R, Pavlenko M. Medical education and war in Ukraine. Br J Gen Pract. 2022; 72: 386-386.   doi: 10.3399/bjgp22X720329. DOI

	 2.	� Hukova-Kushnir H.  Development of postgraduate education of doctors in the context of health care system reforming in Ukraine.  Public 
Administration and Law Review. 2021;4(8):13-19. doi: 10.36690/2674-5216-2021-4. DOI

	 3.	� Sytnykova Y, Petrenko T, Bezkorovaina O et al. Challenges for universities to online technologies implementation in the conditions of war 
in Ukraine.  Information Technologies and Learning Tools. 2024;99(1):193-208. doi: 10.33407/itlt.v99i1.5436. DOI

	 4.	� Sergienko O, Chernobai A. Features of the organization of postgraduate education of doctors in wartime conditions in Ukraine. International 
Science Journal of Education and Linguistics. 2024;3(5):61-67. doi: 10.46299/j.isjel.20240305.08. DOI

http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/


Sergii Shapovalov et al. 

2828

	 5.	� Borzykh O, Lavrenko A, Gerasymenko N et al. Learning management system at medical university and education during wartime in 
Ukraine. The Medical and Ecological Problems. 2024;28(2):50-58. doi:10.31718/mep.2024.28.2.07. DOI

	 6.	� Kuzmenko A, Matviienko L, Kanova L et al. Development of Ukrainian education and science in the context of global challenges and 
military aggression: results, problems, prospects. Amazonia Investiga, 2022;11(58):177–185. doi:10.34069/AI/2022.58.10.19. DOI

	 7.	� Armitage R, Williamson E. Physical therapist education and war in Ukraine. Journal of Physical Therapy Education, 2022;36(4):275–276. 
doi: 10.1097/jte.0000000000000262. DOI

	 8.	� Health financing in Ukraine: reform, resilience and recovery. Copenhagen: WHO Regional  Office for Europe; 2024. Licence: CC BY-NC-SA 
3.0 IGO. https://www.who.int/europe/publications/i/item/WHO-EURO-2024-10570-50342-75964. [Accessed 07 July 2025]

	 9.	� Results of initial health labour market analysis in Ukraine. Copenhagen: WHO Regional Office for Europe; 2024. Licence: CC BY-NC-SA 
3.0 IGO. https://www.who.int/europe/publications/i/item/WHO-EURO-2024-10458-50230-75692. [Accessed 07 July 2025]

	10.	� Fadeenko G, Kolesnikova O. Osnovni strategii profilaktyky neinfekciynyh zahvoruvan v Ukraini. [Basic strategies for the prevention of 
non-infectious diseases in Ukraine]. Ratsionalna farmakoterapiya. 2017;43(2):5-8. (Ukrainian)

	11.	� Bashkirova L, Lovas P, Yakimenko V. Evropeyski snrategii rozvytku medychnoiy osvity:dosvit dlia Ukrainy. [European strategies for the 
development of medical education: experience for Ukraine]. Akademichni visii. 2023;20. doi: 10.5281/zenodo.8068250. (Ukrainian) 

DOI

	12.	� Avramenko Y, Borzih O, Lavrenko O et al. Tsifrovizatsiya medychnoyi osvity,dosvid,vyklyky  sogodennya. [Digitalization of medical 
education, experience, current challenges]. Visnyk problem biologii i meditsiny. 2024;2(173):98-100. doi: 10.29254/2523-4110-2024-
2-173/addition-98-100. (Ukrainian) DOI

	13.	� Skrypnyk I, Maslova H, Shaposhnyk O et al. Using Innovative Technologies In Medical Education Of Ukraine Under Martial Law. Journal 
of Positive School Psychology. 2023;7(5):838-847.

	14.	� Dzhemiliev A, Antoniv M, Huivaniuk I et al. Strengths and opportunities for improvement in surgical education in Ukraine: A qualitative 
study. World J Surg. 2024;48(8):181-1819. doi:10.1002/wjs.12262.  DOI

	15.	� Budziak O, Budziak V. Suchasna vyshcha osvita v umovakh viyny. [Modern higher education in times of war]. Osvitniy protses v umovakh 
voiennogo stanu v Ukraiyni:materialy vseukrayinskogo naukovo-pedagogichnogo pidvushchennia kvalifikatsiyi. [Educational process 
under martial law in Ukraine: materials of the All-Ukrainian scientific and pedagogical advanced training]. Odesa: Gelvetika. 2022, 
p.45-49. (Ukrainian)

	16.	� Korzh O. Distance Learning In Postgraduate Medical Education for Family Doctors in Ukraine. Journal of Progressive Research in Social 
Sciences. 2020;10(2):42-45.  https://scispace.com/pdf/distance-learning-in-postgraduate-medical-education-for-4e245flh86.pdf 
[Accessed 07 July 2025]

	17.	� Zakon Ukrayiny Pro vyshchu osvitu № 1556-VII  01.07.2014  [Law of Ukraine About higher education № 1556-VII  01.07.2014]. https://
zakon.rada.gov.ua/laws/show/1556-18#Text. [Accessed 07 July 2025] (Ukrainian)

	18.	� Hridniev O. Vykorystannia tsifrovykh tekhnologiy u navchanni zdobuvachiv vyshchoyi medychnoyi osvity: problem ta perspektyvy. [Use 
of digital technologies in the education of medical students: problems and prospects]. Innovatsiyna pedagogika. 2023;57(1):245-248. 
doi: 10.32782/2663- 6085/2023/57.1.48. (Ukrainian) DOI

	19.	� Biliakov A. Osoblyvosti vykladannia sudovoyi mtdywyny v umovakh voiennogo stanu. [Peculiarities of teaching forensic medicine in the 
conditions of martial law]. Osvitniy protses v umovakh voiennogo stanu v Ukraiyni:materialy vseukrayinskogo naukovo-pedagogichnogo 
pidvushchennia kvalifikatsiyi. [Educational process under martial law in Ukraine: materials of the All-Ukrainian scientific and pedagogical 
advanced training]. Odesa: Gelvetika. 2022, p.30-32. (Ukrainian)

	20.	� Ashanin V. Organizatsiia  distantsiynogo formatu navchannia u zakladakh vyshchoyi osvity z vykorystanniam informatsiynykh tekhnologiy. 
[Organization of distance learning format in higher education institutions using information technologies]. Osvitniy protses v umovakh 
viyny ta u povoiennyy period:vyklyky,pravyka,perspektyvy. Materialy vseukrainskogo naukovo-pedagogichnogo pidvyshchennia 
kvalifikatsiyi. Lviv-Torun: Liha-Pres. 2024, p.34-37. (Ukrainian)

	21.	� Kukharenko V, Bondarenko V. Ekstrene distantsiyne navchannia v Ukrayini. [Emergency distance learning in Ukraine]. Kharkiv: Miska 
drukarnia. 2020, p.409. (Ukrainian)

	22.	� Bondarenko O. Didaktychni umovy zastosuvannia multymediynykh tekhnologiy u protsesi  navchannia pedagogichnykh dystsyplin 
studentiv pedagogichnykh universytetiv: avtoreferat dysertatciyi. [Didactic conditions for the use of multimedia technologies in the 
process of teaching pedagogical disciplines to students of pedagogical universities: author’s abstract of the dissertation]. Cherkasy: 
Cherkasy National University. 2010, p.20. (Ukrainian) 

	23.	� Tudor C, Poon S, Kyaw M at al. Digital Education for Health Professionals: An Evidence Map, Conceptual Framework, and Research Agenda. 
J Med Internet Res. 2022;24(3):e31977.  doi: 10.2196/31977.  DOI

	24.	� Lotysh N, Kravchenko T, Vasilchenko L et al. Distantsiyne navchannia u pisliadyplomniy osviti: instrument i tekhnologii. [Distance learning 
in postgraduate education: tools and technologies]. Naukovo-praktychna konferentsiia: Bezperervnyy profesiynyy rozvynok likariv ta 
provizoriv na suchasnomu etapi. Kyiv: P. Shchupik National University of Healthcare of Ukraine.  2022, р.56-59. (Ukrainian)

http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/


2829

Postgraduate medical education in Ukraine: Addressing modern challenges

	25.	�  Chowdhury P, Vaish A, Puri B et al. Medical Education Technology: Past, Present and Future. Apollo Medicine. 2024;21(3):1-7. doi: 
10.1177/09760016241256202. DOI

	26.	� Fernandes F, Chaltikyan G, Adib K et al. The role of governance in the digital transformation of healthcare: Results of a survey in the WHO 
Europe Region. Int J Med Inform. 2024;189:105510. doi:10.1016/j.ijmedinf.2024.105510. DOI

	27.	� Homozova O. Osoblyvosti navchannia v distantsiynomu formati v suchasnykh umovakh. [Features of distance learning in modern 
conditions]. Osvitniy protses v umovakh viyny ta u povoiennyy period:vyklyky,pravyka,perspektyvy. Materialy vseukrainskogo naukovo-
pedagogichnogo pidvyshchennia kvalifikatsiyi. Lviv-Torun: Liha-Pres. 2024, p.93-95. (Ukrainian)

	28.	� Gulay O, Kabak V. Tsifrovi instrumety Google yak zasib udoskonalennia osvitnogo protsesu v zakladakh vyshchoii osvity.[Google digital 
tools as a means of improving the educational process in higher education institutions]. Naukovi zapysky Ternopil's'koho natsional'noho 
pedahohichnoho universytetu imeni Volodymyra Hnatyuka. Seriya: pedahohika. 2022;2:14-23. doi: 10.25128/2415-3605.22.2.2. 
(Ukrainian) DOI

	29.	� Gaitan O. Porivnialniy analiz mozhlivostey vikoristannia instrumentariyu viborientovanykh platform Zoom,Goole Meet ta Microsoft Team 
v onlain navchanni. [Comparative analysis of the possibilities of using the tools of webinar-oriented platforms Zoom, Google Meet and 
Microsoft Teams in online learning]. Informatsiyni tekhnologii I zasoby navchannia.   2022;87(1):33–67. doi:10.33407/itlt.v87i1.4441. 
(Ukrainian) DOI

	30.	� Bondarenko N, Pasko O. Vykorystannia multimediynykh prezentatsii u protsesi vykladannia mystetskykh dystsyplin u VNZ. [The use 
of multimedia presentations in the process of teaching art disciplines in universities]. Innovatsiyna pedagogika. 2023;63(1);83-88. 
(Ukrainian)

	31.	� Rudenko A. Vykorystannia IKT u shkoli:perevagy ta problem. [Using ICT in school: benefits and challenges].  https://osvita.ua/school/
method/technol/7144/. [Accessed 07 July 2025] (Ukrainian)

	32.	� Yaroshyk O. Yak pidgotuvaty efektyvnu prezentatsiyu dlia onlayn uroku. [How to prepare an effective presentation for an online lesson]. 
https://osvita.ua/school/method/90290/ [Accessed 07 July 2025] (Ukrainian)

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Sergii Shapovalov
National Technical University “Kharkiv Polytechnic Institute”
2 Kyrpychova St., 61002 Kharkiv, Ukraine
e-mail: serhii.shapovalov@gmail.com

ORCID AND CONTRIBUTIONSHIP
Sergii Shapovalov: 0009-0001-0973-7661  
Olena Zinchenko: 0009-0002-1408-341X  
Ilona Petukhova: 0000-0002-5691-8043  
Inna Kas: 0009-0001-1752-5917  

 – Work concept and design,  – Data collection and analysis,  – Responsibility for statistical analysis,  – Writing the article,  – Critical review,  – Final approval of the article

RECEIVED: 23.02.2025
ACCEPTED: 18.11.2025 C R E AT I V E  C O M M O N S  4 . 0

http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
https://orcid.org/0009-0001-0973-7661
https://orcid.org/0009-0002-1408-341X
https://orcid.org/0000-0002-5691-8043
https://orcid.org/0009-0001-1752-5917

