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TRAINING STUDENTS-TECHNICIANS DURING WARTIME:
ADAPTIVE STRATEGIES AND INNOVATIONS IN UKRAINE

The war in Ukraine severely disrupted all levels of education, including technical and vocational education
and training (TVET). As educational institutions were damaged, students displaced, and national priorities
shifted to survival and recovery, Ukraine’s technical education sector demonstrated exceptional resilience.

This article explores the adaptive strategies and innovative practices employed in Ukraine to sustain
technical education under crisis conditions. It examines how institutions have integrated digital technologies,
restructured curricula, leveraged international partnerships, and developed context-specific approaches to
overcome logistical, psychological, and infrastructural barriers. The wartime context has not only tested the
resilience of Ukraine’s education system but has also accelerated long-overdue reforms and spurred new
forms of pedagogical creativity. By analyzing these developments, the article offers insights that may be
valuable for other countries facing educational disruptions due to conflict, natural disasters, or other large-
scale emergencies.

Drawing on case studies, government reports, and international collaborations, the study identifies
seven key areas of innovation: digital transformation, modular learning, mobile training units, public-private
partnerships, psychosocial support, curriculum adaptation, and international cooperation. These responses
not only ensured continuity of education under crisis conditions but also laid a foundation for long-term reform
and resilience in the post-war era.

The war in Ukraine has tested the limits of technical education systems, yet it has also demonstrated
the power of innovation and resilience. Adaptive strategies — ranging from digital platforms and mobile labs
to trauma-informed teaching and wartime curricula — have kept technical students learning and contributing
during national crisis.

As Ukraine looks toward reconstruction, its experience offers a model for other countries facing confiict,
displacement, or disaster. Embedding flexibility, relevance, and support into education systems will be essential
for building a skilled workforce capable of meeting the challenges of both war and peace.

Key words: technical education systems, wartime context, educational institutions, educational disruptions,
adaptive strategies.

Problem statement in general form and its
relation to important scientific or practical tasks.
Wartime has historically disrupted formal education,
often deprioritizing it in favor of national defense
and humanitarian concerns. The full-scale Russian
invasion of Ukraine in 2022 has profoundly dis-
rupted every aspect of Ukrainian society, including
the nation’s educational system. Among the most
severely affected sectors is technical and vocational
education, which plays a critical role in sustaining the
country’s economic resilience and post-war recov-
ery. As universities and colleges faced bombings,
displacement, power outages, and unstable internet
connectivity, they were forced to rapidly rethink how
to train the next generation of engineers, IT special-
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ists, construction workers, and other vital profession-
als. Despite the challenges, Ukrainian educators and
institutions have demonstrated remarkable adapt-
ability, resourcefulness, and innovation in ensur-
ing the continuity and quality of technical education
during wartime.

However, in the context of modern conflict, partic-
ularly in technologically advanced societies, technical
education becomes even more essential. It ensures
the availability of skilled workers for infrastructure
repair, medical services, communications, and logis-
tics — sectors that are crucial for both survival and
post-conflict recovery.

The war in Ukraine has accelerated innovations
in technical education that may have lasting impacts
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beyond the conflict. Flexibility, decentralization, and
digitalization have emerged as key factors reflect-
ing a broader shift toward resilience-oriented edu-
cation. These adaptations offer valuable practice for
other nations facing conflict or disaster and highlight
the essential role of technical training in both crisis
response and long-term recovery. The war in Ukraine
presents a contemporary case study of how a nation
at war can adapt its technical education system to
maintain continuity and relevance.

Formulation of the article’s goal is to analyze
the strategies adopted by Ukrainian technical and
vocational institutions since the onset of the conflict
and to examine how these responses have to be
shaped by digital innovations, logistical constraints,
psychological needs, and international support,
offering valuable insights for other conflict-affected
regions.

Methodology. This study employs a qualitative
multi-method approach and content analysis to iden-
tify innovations. The study also draws on compara-
tive historical examples of wartime education to con-
textualize Ukraine’s experience.

An analysis of recent research and
publications. Kurapov A., Pavlenko V., Drozdov A.,
Bezliudna V., Reznik A., Isralowitz R. Determine the
understanding of the Russian-Ukrainian war impact
on university students and personnel; Wanhua Ye
enhances English Language Education in Shenzhen
Polytechnic University: Strategies for Effective
Teaching and Learning; Khomenko O. discusses
Pedagogical Concept of Integrative Teaching and
Learning in the Context of Interdepartmental; Sandy
T. Soto, Julio Chumbay Guncay discover Strategies
and techniques to enhance student motivation in the
EFL classroom; Yousef Almoslamani defines attitude
of higher education learners toward online examina-
tion; Semigina T., Stoliaryk O., Slozanska H. study
how to prepare Ukrainian social workers: adapting
higher education to wartime requirements; Lavrysh Y.,
Lytovchenko I., Lukianenko V., Golub T. Implement
teaching during the wartime: Experience from
Ukraine.

Presentation of the basic research material.
The wartime context in Ukraine has fundamen-
tally reshaped the landscape of technical educa-
tion, prompting educators, policymakers, and stu-
dents to rethink the methods, priorities, and goals
of professional training. The adaptive strategies that
emerged during this period reflect both an immedi-
ate response to crisis conditions and a broader, more
structural transformation of technical education. This
discussion unpacks key themes that have emerged
from Ukraine’s experience and explores their wider
implications for education systems operating under
extreme stress. As the Ministry of Education and
Science of Ukraine [5] has launched an interactive
map “Education under attack” to track destructions
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of Ukrainian educational institutions due to russian
aggression against Ukraine.

Rapid digitalization, modularization, and decen-
tralization of TVET [4] in Ukraine reveal how flexible,
student-centered models can sustain learning under
extreme conditions “focusing on understanding and
addressing students’ motivations, preferences, and
habits in this unique context’ as suggested by the
investigators [1]. The researchers [3] consider that
“education can be a powerful catalyst for societal
transformation, equipping students with the skills
they need to meet current and future challenges.”

Ukraine’s experience underscores the importance
of educational resilience and adaptability in times
of armed conflict. While the war severely strains
resources, it can also accelerate innovation as:

¢ Rapid Digital Transformation Under Duress

The destruction of physical infrastructure
prompted an immediate shift to online learning. One
of the most significant shifts observed during the war
has been the accelerated digitalization of technical
education. Faced with the physical destruction
of campuses and the displacement of faculty and
students, institutions rapidly transitioned to remote
and hybrid learning models. Digital platforms
such as Google Classroom, Zoom, and Moodle
became essential tools for instruction. The Ministry
of Education [5] supported this transformation by
providing teacher training and distributing digital
devices in partnership with international donors.
While digitalization was already underway before
the war, the urgency of wartime conditions forced
a scale and speed of implementation previously
unseen. Virtual laboratories, online simulators,
and open-source software platforms became
essential tools for maintaining continuity in technical
disciplines such as engineering, computer science,
and construction.

However, this transition also exposed significant
disparities in digital infrastructure, particularly
between urban and rural areas. Issues such as
unstable internet access, lack of electricity, and limited
access to devices hindered the learning process
for many students. In response, universities began
implementing flexible schedules, asynchronous
learning modules, and low-bandwidth resources to
accommodate these challenges. These innovations
offer valuable lessons for building more inclusive and
adaptable digital education systems in the future.

The All-Ukrainian School Online project, initially
designed for general education, was expanded to
include technical subjects. Practical subjects were
augmented with video demonstrations, simulations,
and virtual labs, ensuring students could continue
their learning even in displacement or shelter.

In addition, public-private and international
cooperation have become key enabling factors. These
partnerships allowed for the pooling of resources,
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technology transfer, and alignment of education with
both immediate and long-term national priorities.

* Modular and Competency-Based Learning

Recognizing the instability of the student
population — due to internal displacement, military
service, or caregiving responsibilities — many
institutions adopted modular learning. Students could
complete discrete skill units and return to continue
their education if circumstances allowed.

Competency-based education was emphasized
over time-based systems, focusing on demonstrable
skills rather than rigid academic calendars. The
authors [1] highlight “a balanced approach to goal-
setting, with a significant focus on both short-term
milestones and long-term aspirations. It emphasizes
the importance of flexible learning environments
and adaptive educational strategies in supporting
language learning during challenging circumstances.
Recommendations include leveraging technology,
promoting goal-setting skills, and fostering supportive
learning environments.” This model ensured that even
brief periods of study could contribute meaningfully to
professional qualification.

* Mobile and Decentralized Training Units

With some regions inaccessible due to military
operations or occupation, mobile technical education
units were deployed including: mobile workshops for
mechanics and electrical training; satellite-connected
its labs for displaced students; field-based training
in rural or safer western regions. These units were
funded through international partnerships and
served as lifelines for maintaining hands-on skills
development.

e Curriculum Adaptation to Wartime Needs

Another key aspect of wartime adaptation has
been the reconfiguration of curricula to meet current
and future needs. Many technical programs began
integrating modules related to emergency response,
infrastructure rehabilitation, cybersecurity, energy
independence, and military engineering. This shift
reflects an urgent need to equip students with skills
directly applicable to the national context, including
reconstruction and defense.

The emphasis on contextual relevance also
encouraged  stronger  collaboration  between
educational institutions and industry partners.
Internships, project-based learning, and mentorship
programs involving real-world wartime challenges not
only enhanced the practical orientation of technical
education but also strengthened students’ sense of
civic responsibility and national contribution. In the
long term, such approaches could serve as a model
for aligning technical education with societal needs,
especially during periods of crisis.

Curricula were rapidly updated to align with the
realities of war. New short-term training programs
emerged in fields such as emergency repair
and electrical restoration; drone operation and

unmanned vehicle maintenance; basic paramedical
care and trauma response; cybersecurity and
communications infrastructure. These adaptations
ensured that students’ education was immediately
relevant to national and local needs, fostering a
sense of purpose and contribution. The authors
[2] substantiate “various ways to maximize the
effectiveness of psychological, methodological,
and technological resources, which play a crucial
role in ensuring the quality of blended learning
in wartime. These approaches will be particularly
valuable for developing various strategies and
tools to support teachers in implementing effective
blended learning models, as well as adapting
teaching materials and methods to conditions of
limited resource access and altered educational
environments”.

¢ Psychological and Social Support

The mental health and well-being of students and
faculty emerged as a crucial concern during wartime.
Exposure to trauma, displacement, and uncertainty
had a profound impact on the learning environment.
Recognizing this, many institutions introduced
psychological support services, peer networks,
and resilience-building workshops. These efforts
were critical not only for maintaining educational
performance but also for fostering a supportive
community amid widespread disruption.

The Ukrainian experience underscores the
need for integrating psychological resilience into
the fabric of educational planning — especially
in contexts where learners are exposed to
prolonged stress or trauma. This component is
often overlooked in technical education, which
traditionally focuses on hard skills, but the war
has made it clear that emotional and psychological
well-being are essential for effective learning and
professional development.

Wartime trauma among students and educators
posed a major barrier to learning. In response,
institutions integrated psychosocial services into
their educational offerings as online and in-person
counseling; flexible attendance policies for students
dealing with trauma; mental health training for
teachers. This support was especially critical in
regions that experienced repeated shelling or
occupation.

* Public-Private Partnerships

Amid labor shortages and urgent repair needs,
industries collaborated with TVET institutions [4].
Construction firms, IT companies, and healthcare
providers offered remote apprenticeships and
project-based learning, material resources (tools,
internet access); placement opportunities for
students nearing graduation. This collaboration not
only ensured continued learning but also directly
supported the wartime economy and infrastructure
recovery efforts.
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* International Collaboration and Knowledge
Exchange

International organizations played a central role in
sustaining Ukrainian technical education. UNESCO,
UNICEF, the European Training Foundation [6, 7,
8] and other partners provided funding, curriculum
resources, and technical expertise. These
collaborations helped develop emergency education
frameworks; train instructors for online delivery;
standardize credentials to facilitate student mobility.
Cross-border educational partnerships also allowed
some students to continue their training abroad
through temporary placements or virtual exchanges.

Ukraine’s technical education sector benefited
significantly ~ from international support and
cooperation during the war. Universities formed
partnerships with institutions abroad to share digital
resources, host displaced students, and co-develop
joint programs. These collaborations not only
provided immediate relief but also facilitated the
exchange of innovative practices and enhanced the
global visibility of Ukrainian science and education.

Furthermore, participation in international projects
and networks helped maintain academic standards
and research continuity despite local disruptions.
The war thus catalyzed a more global orientation
for Ukrainian technical education, which may have
long-term benefits in terms of competitiveness and
innovation capacity.

* Challenges and Risks Moving Forward

However, challenges remain. While the adaptive
strategies employed have shown impressive
effectiveness, they are not without challenges.
The prolonged reliance on emergency measures
risks institutional fatigue and quality degradation
if not backed by systemic support and investment.
Additionally, there is a danger that temporary
solutions — such as compressed curricula or reduced
practical hours — may lead to skill gaps if not
addressed during the reconstruction phase.

Furthermore, rebuilding damaged infrastructure
and ensuring the return of displaced students and
faculty will require sustained effort and resources.
The success of postwar educational reform will
depend not only on continuing innovation but also on
stable funding, policy coherence, and international
solidarity.

Inequalities in access to digital technologies,
inconsistent mental health support, and regional
differences in institutional capacity risk deepening
the post-war education gap. But the researchers [3]
believe that “even in times of crisis, higher education
can and should be a beacon of hope and progress,
a key driver in promoting sustainable development.”
Long-term planning will be needed to harmonize
emergency innovations with sustainable reforms as
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the scientists [2] outline “key destructive impacts
of the war on higher pedagogical education at
three levels: national, institutional, and individual
participants of the educational process, considering
three components (psychological, methodological,
technological).

In summary, the wartime training of technical
students in Ukraine has catalyzed a series of rapid,
innovative, and often deeply human responses to an
extreme crisis. While the situation remains complex
and fluid, the strategies adopted provide valuable
insights into how technical education systems can be
made more resilient, responsive, and relevant. The
Ukrainian case demonstrates that even in the face
of war, education can persist — and even evolve — to
meet the needs of both the present and the future.

Conclusion. The experience of training technical
students in Ukraine during wartime highlights the
resilience, adaptability, and innovation of the country’s
educational system in the face of unprecedented
challenges. Despite the destruction of infrastructure,
displacement of students and faculty, and ongoing
security threats, Ukrainian institutions have found
ways to maintain and even enhance the quality of
technical education. Through the rapid adoption of
digital tools, flexible learning models, international
collaboration, and a renewed focus on practical skills
aligned with wartime and postwar needs, educators
have laid the groundwork for a more agile and future-
ready system.

The crisis has revealed both vulnerabilities and
opportunities — exposing gaps in preparedness,
while also catalyzing reforms that may otherwise
have taken years to implement. It has underscored
the importance of flexible curricula, psychological
support, infrastructure resilience, and the strategic
integration of modern technologies in technical
education. Most importantly, it has reaffirmed
the critical role of technical specialists in national
defense, reconstruction and economic sustainability.

As Ukraine looks toward recovery and rebuilding,
the lessons learned during this period should not
be viewed solely as temporary measures but as
a foundation for long-term transformation. The
innovations developed in wartime can inform global
best practices in crisis-resilient education and
serve as a model for other countries facing similar
disruptions. Investing in the continuous modernization
of technical education will be essential not only for
Ukraine’s recovery but also for strengthening global
educational resilience in an increasingly uncertain
world.

In terms of prospects in the research area,
systematic investigations are required to identify
training strategies at higher institutions in postwar
period.
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IcaeBa O. C., Kywka B. I. TligrotoBka cTygeHTiB-TeXHiKiB y BOEHHUIM 4Yac: aAanTUBHI cTparerii Ta
iHHOBaUii B YKpaiHi

BitiHa 8 YkpaiHi ceplio3Ho nopyuwiuna ¢hyHKUIOHy8aHHS 8CiX pigHie oceimu, 30KpemMa cucmemu rnpogecitHo-
mexHiyHoi oceimu i Has4aHHs1 ([1TO). OceimHi 3aknadu 3a3Hanu pylHyeaHb, cmydeHmu 6ynu 3MyuweHi
MOKUHYMU MiCUsi Hag4aHHSI, @ HauioHaslbHi piopumemu 3micmursiucs 8 bik 8uxueaHHs ma 8i0HO8/IEHHS. Y yux
Had3suyaliHO cKkriadHUX yMo8ax cucmema mexHiYHOI oceimu YKpaiHu eusiguna 8UHSIMKO8Y CmiliKicmb.

Y cmammi docnidxyromscs adanmueHi cmpameeii ma iHHosauilHi npakmuku, ki 6ynu 3anpoeadxeHi
8 YkpaiHi 3 Memoro 3abesrieyeHHs1 be3riepep8HOCMi MEXHIYHOI Oc8imu 8 ymMogax Kpu3u. AHarizyembcs,
K OCeimHi ycmaHosu iHmeapysanu yughposi mexHornoail, oHo8unu HagdasnbHi rpozspamu, akmueizysasnu
MiXXHapOOHe napmHepcmeo ma pPo3pobusiu KOHMEKCMHO-3anexHi nioxodu Or1s1 Nodos1aHHS 102iCMUYHUX,
MCUX0/I02iYHUX ma iHgbpacmpykmypHuUX repewkod. Bilicbkkosuli KOHmMeKcm He nuuwe eurnpobysas Ha
MiUHiCMb YKpaiHCbKY 0C8imHI0 cucmemy, a U npuweuduwus Ha3pirni pehopMu ma crpusie nosisi Ho8UX hopm
nedazoeaiyHoi meopyocmi. [loceid YkpaiHu moxe cryaysamu OXepesioM UIHHUX YpOKie Orisl iHWUX KpaiH,
SKi 3iLUMOo8XyrombCs 3 OC8IMHIMU 8UKMIUKaMU 8HacidoK KOHgbrikmie, npupodHUX Kamacmpogh 4u iHWUX
MacwmabHux Had3gu4alHux cumyauit.

JlocridxKeHHs1 makoX BUOKPEMIIFOE CiM KITYO8UX Harpsmie iHHoeauil: uughposa mpaHcgopmauis,
MOQysibHE Hag4YaHHs, MObinbHI Has4arsbHi nidpo30inu, depxxasHo-NMpuUBamHe napmMHepPcmMeo, rcuxocouiasbHa
nidmpumka, alanmaujiss Hag4anbHUX npozpam i MixkHapoOHa koorniepauis. Lli 3axodu He nuwe 3abesneyunu
besnepepsHicmb oceimu 8 ymosax Kpu3u, ane U 3aknanu nidrpyHms 0ns 00820CMPOKosuUX pegopm i
nidsuweHHs1 cmilikocmi' y no8oeHHUU rnepioo.

BitiHa sunpobysana mexHidyHy oceimy Ha MexXi ii Moxrnusocmed, are 800HoYac npodeMoHcmpysana cuny
iHHOB8ayilt ma adanmueHocmi. AdanmuegHi cmpamezii — 8i0 yughposux rnamagbopm i MobinbHuUx nabopamopiti
00 HagYyaHHS 3 ypaxysaHHsIM mpasMamu4Ho20 00C8idy ma CMEOPEHHS npoapam, pesieeaHmMHUX 00 80EHHO20
yacy — doseonunu cmydeHmam mexHidHux 3BO rnpodosxysamu Hag4aHHs ma pobumu 8HECOK y CyCrlifibCmMeo
nid yac HauioHasIbHOI Kpu3u.

Y koHmekcmi MalbymHbo20 8i0HoeneHHs1 YkpaiHa demMoHcmpye docsid, wo Moxe cmamu 3paskom 0ns
IHWUX KpaiH, SKi cmukarmbCs 3 KOHGrIiKmamu, 8UMyLWEHUM repemilieHHsaM abo kamacmpocgbamu. IHmezpay,ist
eHy4YKocmi, akmyarnbHocmi ma niompuMKu 8 cucmemu oceimu 6yde KItoHo80t0 yYMOBOK Orid ¢hopMy8aHHS
KeanighikogaHoi poboyoi cunu, 30amHoi eghekmugHO Jismu SIK y 60EHHUU, MakK i y MUPHUU Yac.

Knroyoei cnoea: cucmema mexHiyHOI oceimu, 80EHHUU KOHMEKCM, OC8imMHi 3aknadu, OC8IMHI 8UKITUKU,
adanmuesHi cmpameaii.
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