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STEM education in the post-war recovery model of Ukraine:
comparison with the US experience

The article provides a comparative analysis of the development of STEM education in the USA and Ukraine
in the context of post-war reconstruction. The legislative and financial support for STEM programs, mechanisms
of public-private partnership, integration of education with industry and the defense sector are considered. The
success of the implementation of STEM initiatives in key US industries — education, IT, defense, energy is assessed,
and potential opportunities for adapting effective practices for the Ukrainian STEM education model are identified.

The results of the study show that in the USA, complex STEM ecosystems are being formed with large-
scale budget funding (CHIPS and Science Act up to ~$280 billion by 2027; NSF up to ~$13 billion for STEM
education), and the widespread use of grant programs. In Ukraine, STEM education is at the initial stage of
development, funding is limited (~500 million UAH for school laboratories, ~1 billion UAH for university research
centers), and there is no state strategy for integrating STEM with the economy and defense.

The analysis allowed us to outline key areas for the development of the national STEM ecosystem of
Ukraine: legislative consolidation of priorities, large-scale financing, development of public-private partnerships,
introduction of targeted STEM scholarships and integration of education with industry. The practical significance
of the study lies in the formation of scientifically based recommendations for the development of a national
STEM strategy of Ukraine, which will contribute to the training of highly qualified personnel, the restoration of
the economy and the increase of the technological independence of the state.

Keywords: STEM education, post-war recovery, USA, Ukraine, national strategy.

Introduction. Modern global transformations, driven by technological progress, geopolitical challenges and
crisis phenomena, actualize the role of STEM education (Science, Technology, Engineering, Mathematics) as
a key factor in the sustainable development of states, economic recovery and ensuring national security. In the
21t century, STEM education is considered not only as an educational paradigm, but also as a strategic tool
for forming an innovative economy, developing human capital and increasing the global competitiveness of
countries (Aguilera, Ortiz-Revilla, 2021; Batyuk 2025; Maiden, et al., 2025; Ausman, James, 2025).

The problem of developing STEM education acquires particular importance in the context of post-crisis
and post-war recovery. The historical experience of leading states, in particular the United States of America,
shows that targeted investments in STEM education and research activities are an effective mechanism for
overcoming the consequences of large-scale crises, modernizing industry, developing defense technologies
and ensuring technological leadership (Batyuk, 2025; €sTylweHko, 2024; KyabmeHKo Ta iH., 2024; INeTpeHko,
KokapeBa, 2023; AHkaBeup, 2023; banuk, Wmurep, 2021; Buturlina, et al.,2021).

For Ukraine, which is in the process of post-war recovery, the issue of developing STEM education is
becoming strategic. The destruction of educational and scientific infrastructure, the shortage of engineering
and technical personnel, the need for rapid restoration of critical infrastructure, energy, the defense-industrial
complex and the digital economy necessitate the formation of a comprehensive state policy in the field of STEM.
At the same time, the modern Ukrainian system of STEM education is characterized by fragmented regulatory
regulation, limited funding and insufficient integration with the real sector of the economy.

In this context, a comparative analysis of the approaches of the USA and Ukraine to the implementation of
STEM programs, their financing mechanisms and institutional support acquires special scientific and practical
importance. The experience of the USA, in particular within the framework of such large-scale initiatives as
CHIPS and Science Act, the activities of the National Science Foundation and the system of public-private
partnership, can serve as a guideline for the development of a national STEM strategy of Ukraine, taking into
account its socio-economic and security realities.
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Purpose and objectives of the study. The purpose of this study is to conduct a comparative analysis of
STEM educational programs and budgetary mechanisms for their financing in the USA and Ukraine in order
to determine the possibilities of adapting effective international practices to the Ukrainian model of post-
war reconstruction. Achieving this goal involves analyzing educational, legislative and financial instruments
to support STEM education, assessing priority areas of investment, and formulating recommendations for
improving the state policy of Ukraine in the field of STEM.

Research objectives:

1. To analyze educational, legislative and regulatory documents of the USA and Ukraine on STEM education
and innovation policy.

2. To identify key areas of budgetary financing of STEM programs in the USA and compare them with
Ukrainian resources.

3. To assess the successes of STEM programs in the USA in education, IT, defense, and energy.

4. To identify the main problems of Ukrainian STEM education in the context of post-war reconstruction.

5. Formulate recommendations for adapting international experience for the Ukrainian STEM ecosystem.

Materials and methods of the study. The study employs a systematic and comparative approach that
integrates educational, institutional, socio-pedagogical, and financial-economic analyses of STEM education in
the United States and Ukraine. The research methodology includes the analysis of regulatory documents, such
as U.S. legislative acts and national STEM policies, as well as educational standards adopted by the Ministry of
Education and Science of Ukraine. In addition, a comparative analysis is conducted to examine STEM education
systems, funding mechanisms, grant programs, and public—private partnerships. Statistical methods are used
to analyze data on the number of STEM specialists and budget allocations. On successful initiatives such as
programs of the National Science Foundation, including CAREER, and the SMART Scholarship Program, are
study. The study also employs a synthesis method to integrate the collected data and outline recommendations
and strategic pathways for improving STEM education.

Research results. A comparative analysis of STEM educational programs in the USA and Ukraine shows
significant differences in approaches to organizing the educational environment and financing STEM education
in the USA and Ukraine. In the USA, a systemic model of STEM support has been formed, which includes
legislative prioritization (STEM Education Act, CHIPS and Science Act), multi-billion-dollar funding, public-
private partnerships, and integration of education with the needs of industry, defense, and the digital sector. In
Ukraine, STEM education is developing fragmentarily, within the framework of general educational and scientific
programs. Funding is limited and distributed between universities and specialized schools without a separate
legislative basis for STEM (see Table 1).

Table 1
Basic STEM programs in the USA and Ukraine
USA Ukraine
Category STEM programs and budgets STEM programs and budgets
1 2 3
N . Education Act, Ministry of Education and
Legislative STEM Education Act (2015), CHIPS and . o
framework Science Act (2022) ggg?acri;)f Ukraine (MES) standards, STEM
Central agencies NSF, Department of Education Ministry of Education and Science of Ukraine
- Education and science ~298.8 billion UAH

Total budget CHIPS Act: ~$280 billion by 2027; NSF: ~ N . ~ o
for STEM/science | ~$13 billion for STEM education D 10 oo for setence ~20.1 bilion UAR
Support for E}?E ?é?SEggégVS;gﬁt(smso&At\?#sand Research centers of excellence (~1 billion
universities Scholarship ($30-40 thousand/year) UAH), support for young scientists

First trials of Public-private partnership (PPP):

Public-private Regional Innovation Engines, corporate 20 projects for 5 million UAH (MpoekT 3akoHy

artnershi grants (Google, Microsoft, Lockheed NpPO BHECEHHSI 3MiH 10 AeAKNX 3aKOHO4aBYMX
P P Martin) akTiB Ykpainu, 2025; [epxaHi cantn Ykpainu,
2026)

IT, Al, cybersecurity, robotics,

Priority areas biotechnology, energy

Engineering, IT, energy, defense

STEM education MSP (Math & Science Partnerships), Subsidies for STEM laboratories — UAH 499.4
in schools federal and local grants million (~$13.5 million)

Workforce Large-scale training programs for the Training of STEM personnel within university
development technology sector and college programs
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Table 1 (Continued)

1 2 3
Support NSF CAREER Awards ($400,000/5 RN
for universities years), SMART Scholarship ($30-40,000/ | enters of Excellence (~1 billon UAH), grants
and researchers year), R&D grants young
. NSF and DoD programs, grants from LEARN (World Bank, $415 million), UK-UA
International SUppOrt |;ie national funds STEM PRO
Public STEM Da Vinci Ukraine, FIRST Tech Challenge

FIRST Robotics, local science hubs

initiatives Ukraine, Nova Ukraine

Among specific examples of US STEM programs and their successes, it is worth highlighting the NSF
CAREER Awards program. Its goal is to support young scientists at the beginning of their careers. Funding is
$400,000 for 5 years for scientific projects in STEM. The impact of this program in the educational environment
is measured by more than 500 awards annually, the program stimulates innovative research and training in
science, technology and education. For Ukraine, similar grants could stimulate the development of young
research centers for post-war reconstruction (Faculty Early Career Development Program (CAREER), 2026).

The next well-known US STEM program is the SMART Scholarship Program (DoD). lts goal is to train
engineers and researchers for the defense complex. The program is funded by scholarships of $30-40,000/year
plus tuition coverage; guaranteed employment in the DoD. The impact of the program is to ensure a stable influx
of highly qualified personnel in security-critical industries. For Ukraine, similar programs are state scholarships
for students of technical specialties with mandatory participation in the restoration of critical infrastructure
(Scholarship. Stipend. Internship. Career. Build Your Future With SMART, 2026).

Another well-known program is the CHIPS and Science Act (2022). The total budget is ~$280 billion by
2027. The goal of this US STEM program is to stimulate innovation, semiconductor production, support STEM
education and R&D. Success consists of creating thousands of jobs, developing technology hubs, integrating
education with industry. For Ukraine, a similar initiative could combine public, academic and private resources
to restore industry and energy (Batyuk, 2025; CHIPS and Science, 2026).

Regional Innovation Engines program. The goal of this US STEM program is to develop local innovation hubs
through PPP and university clusters. An example is the Massachusetts Green High Performance Computing
Center, which brought together universities and IT companies to develop Al solutions. For Ukraine, such regional
STEM hubs could accelerate local recovery and industrialization (Regional Innovation Engines. U.S. National
Science Fondation, 2026).

Math and Science Partnerships (MSP) Program. The goal of this US STEM program is to improve STEM
education in schools through grants to schools and universities. The results can be seen in an increase in
student achievement in mathematics and natural sciences by 20—-30% in 3 years. For Ukraine, adapting MSP
approaches will allow modernizing school STEM education and preparing future engineers and IT specialists
(BaTtok, »KepHoBHMKOBa, 2025).

Among the Ukrainian budget programs, initiatives, and priority directions in STEM education, these examples
can be identified:

1. Educational subvention for STEM equipment. In Ukraine, in 2025-2026, an educational subvention for
STEM equipment is being implemented as part of the reform of the «Profilna» high school. A total of 499.4 million
UAH was allocated to equip science and mathematics classrooms (biology, physics, chemistry, geography,
mathematics) and STEM laboratories with modern equipment and technology for 108 schools throughout
Ukraine. This subvention makes it possible to provide educational institutions with the tools necessary for the
implementation of practical STEM classes, which is a basic element of preparing students for further technical
and engineering specialties, and therefore a resource for forming future personnel for post-war reconstruction
(STEM-cy6BeHuis, 2025.).

2. State funding of science and innovation. The draft State Budget for 2026 allocates UAH 7.3 billion for
the development of science and innovation, which is almost three times more than in the previous year (Ypsag
nepenbayme 7,3 Mrnpg rpH Ha Hayky B npoekTi [epxOomkeTy-2026, 2025). These funds include:

— modernization of laboratories and equipment;

— support for researchers and young scientists;

— creation of Centers of Excellence (plan up to ~ UAH 1 billion) with modern space for training and R&D;

— implementation of public-private partnerships (PPP) in scientific projects (20 projects for UAH 5 million each);

— other forms of co-financing of science and business.

This provides a basis for the creation of interdisciplinary research clusters that can become local STEM
hubs, similar to the American Regional Innovation Engines.
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3. Projects with international support. In August 2024, the World Bank approved the LEARN education
project with a volume of up to $415 million, aimed at supporting the education system of Ukraine. Part of
these funds should be used to improve learning conditions, including subventions to local budgets for STEM
educational activities (The World Bank, 2024). This scale of funding creates the potential for modernization of
the educational infrastructure in the STEM field, which meets the needs of large-scale post-war reconstruction.

4. Grant STEM initiatives of public organizations. Non-profit organizations often play an active role in the
development of STEM education. For example:

— Da Vinci Ukraine a grant program from the KSE Foundation with the support of the STEM Talent Fund,
which allocates grants of up to $60,000 for the creation of STEM laboratories, conducting Olympiads, camps
and trainings for students and teachers (Da Vinci Ukraine, 2026).

— FIRST Tech Challenge Ukraine a robotics competition (robots, 3D modeling, programming), held for
the first time in Ukraine with financial support from the foundation and improving the practical training of
schoolchildren (Ukraine to Host FIRST Tech Challenge Competition, 2026.).

— Nova Ukraine invests significant funds in the popularization of science through translations of popular
science literature and conducting STEM classes and camps about $600,000 in 2023 with plans to double the
contribution (Supporting STEM Education, 2026).

These initiatives contribute to the formation of an ecosystem of young talents and the creation of conditions
for their involvement in the STEM segment, regardless of their place of residence or region.

5. Professional development and international programs.

The UK UA STEM PRO program, initiated by the Foundation of the President of Ukraine for the Support of
Education, Science and Sports in partnership with British universities, is aimed at improving the skills of teachers
and young scientists, developing projects in the university environment, and creating cooperation with business
and international centers (UK-UA STEM PR, 2026).

This gives Ukrainian scientists access to modern international practices, commercialization of research
results and development of R&D teams that can be used in post-war reconstruction processes.

Discussion of results. Studies have shown that the success of STEM programs in key US industries
includes IT and the digital economy; NSF and CHIPS programs support Al, robotics, and cybersecurity. In
Ukraine, the adaptation of similar programs will contribute to the development of the IT industry and the digital
transformation of the post-war economy.

SMART Scholarship programs and DoD grants provide engineers for the defense complex. In Ukraine: similar
scholarships can prepare personnel for the modernization of the defense industry. NSF and DOE programs
stimulate the development of renewable energy and smart-grid technologies. In Ukraine: the implementation of
similar grants will help modernize the energy sector and integrate green technologies into renewable projects.

According to the study, it was found that in the USA there is a clear consolidation of STEM priorities, including
innovative grants and funding; in Ukraine there are basic educational standards, separate STEM sub-programs
(MiseHb, Cygapesa, 2022; MNMykanbcbkunit, Ta iH., 2022; Buwkiscbka Ta iH., 2024).

In the USA, agencies coordinate grants and workforce development; in Ukraine, administration is mainly
through the Ministry of Education and Science.

Large-scale federal funding in the USA provides infrastructure development, research and training; in
Ukraine, this is primarily limited funding, with a slow growth in invested funds. In the USA, programs provide a
stable pipeline of STEM personnel; in Ukraine, these are start-up grants and laboratories. In the USA, Public-
Private Enterprises (PPP) actively integrate education and research and development aimed at finding innovative
solutions in the field of information technology R&D (Research and Development) and business; Ukraine is
still at the initial stage. In the USA, MSP (Managed Service Provider), companies that provide comprehensive
IT services on outsourcing from infrastructure support, software updates, backup to cybersecurity, increase
student success by 20-30%; in Ukraine, modernization of classrooms and laboratories is currently underway.
In Ukraine, programs provide access to international experience, translations, internships, support for practical
STEM training, competitions, camps and projects for students. Areas where STEM education directly affects
the economy and security: in the USA are direct employment through SMART-type programs, which includes
adapting resumes to American standards, online interviews, receiving an official invitation (Job Offer) and visa
sponsorship by the employer in such popular areas as software developers, medical workers (nurses), human
resources managers and analysts; in Ukraine, STEM education is academic training and internships.

The analysis showed that in the coming years Ukraine can effectively adapt the following practices:

1. Legislative consolidation of STEM priorities, which will allow for targeted funding and integration of STEM
education into economic and defense strategies.

2. Large-scale financing of STEM education and laboratories, including state grants for universities and
schools.

24 Scientific bulletin of South Ukrainian National Pedagogical University named after K. D. Ushynsky. Issue 1 (154).
Odesa, 2026 https://nv.pdpu.edu.ua/



ISSN Online — 2617-6688, ISSN Print — 2414-5076 Meparorika — Pedagogy

3. Development of public-private partnerships, involvement of business in training, internships and financing
of innovative projects.

4. Integration of education with R&D and industry, which will allow preparing the workforce for key industries:
IT, defense, energy.

5. Implementation of targeted STEM scholarships and grants for students and young scientists, similar to
the NSF CAREER Awards and SMART Scholarship.

Conclusions. The analysis showed that STEM education as a strategic resource for Ukraine's post-war
recovery plays a key role in the formation of highly qualified personnel, modernization of critical infrastructure
and development of an innovative economy. The US experience demonstrates that a systematic combination
of legislation, budget financing and public-private partnership creates an effective STEM ecosystem capable
of meeting the needs of the economy and defense even in times of crisis.

The US allocates large budgets for financial support for STEM education and programs, namely for STEM
(CHIPS and Science Act — ~$280 billion, NSF — ~$13 billion), supports universities, young scientists and
workforce development through grants and scholarships (NSF CAREER Awards, SMART Scholarship).

Ukraine, unlike the US, still has limited funding (~7.3 billion UAH for science and innovation, 499.4 million UAH
for STEM laboratories) and fragmented programs. However, the growth of grant and international support (LEARN,
UK-UA STEM PRO, Da Vinci Ukraine) creates potential for the development of the STEM ecosystem in the country.

Based on the experience of the United States, key areas have been identified where STEM education
can have the greatest impact factor and acquire industry priorities for Ukraine, these are: 1) IT and digital
technologies: modernization of laboratories, courses in Al and robotics; 2) Defense: training engineers for
modernization of the defense complex; 3) Energy: introduction of renewable and “green” technologies;
4) Regional STEM hubs: local education and R&D centers for the restoration of post-war infrastructure.

Regarding the prospects for adapting international experience, Ukraine can adapt the following elements
of the American model: legislative consolidation of STEM priorities; large-scale state and international funding;
development of public-private partnerships; integration of education with industry, defense and R&D; targeted
STEM scholarships and grants for students, teachers and young scientists.

The implementation of a comprehensive STEM strategy in the Ukrainian educational environment will
contribute to socio-practical significance, namely: the formation of highly qualified personnel for critically
important sectors; acceleration of the post-war recovery of the economy and industry; integration of Ukrainian
science and education into the global STEM ecosystem; increasing the innovative potential and technological
independence of the state.

The prospects of our further research include the following steps: analysis and consideration of the national
STEM strategy; assessment of the effectiveness of educational public-private partnerships in STEM; integration of
international standards and grant practices into the national education system; analysis of the creation of regional
STEM hubs as a mechanism for post-war recovery and development of the local educational ecosystem.
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STEM-ocBiTa y mofeni NOBOEHHOro BiAHOBNEHHA YKpaiHu:
nopiBHAHHA 3 goceigom CLUA

Bamrok Jliniss BacunieHa
KkaHOudam b6ionozidyHuUx Hayk, doyeHm, doueHm kaghedpu piuku i Ximil
XapkiecbKko20 HaujioHanbH020 rnedazoziuHozo yHisepcumemy imeHi I. C. Ckogsopodu, Xapkis, YkpaiHa

Y cmammi 3dilicHeHo nopieHsnbHUU aHanis po3sumky STEM-oceimu y CLUA ma YkpaiHi 8 KoHmekcmi
MMOBOEHHO20 BIOHOBMEHHS. Po3ansiHymo 3akoHoOas4de ma chiHaHcose 3abesnedyeHHss STEM-npoepam, mexaHismu
OepxkaBHO-MpUBamMHO20 napmHepcmasa, iHmeapauyio 0ceimu 3 nNPoMuUcIo8icmo ma 060POHHUM CEKMOPOM.
lposedeHo ouiHKy ycniwHocmi peanizauii STEM-iHiuiamus y krodosux eany3sx CLUA — oceima, IT, o6opoHa,
eHepzaemuka, ma 8usierieHo MoMmeHyitiHi Moxrnusocmi adanmaujii egpekmueHuUX rnpakmuk O yKpaiHCbKOI
modeni STEM-ocsimu.

Pesynbmamu docridxeHHs nokasyroms, wo e CLUA ¢gpopmyrombcsa komnnekcHi STEM-ekocucmemu
i3 macwmabHum 6r00xxemHum ¢hiHaHcysaHHsIM (CHIPS ma Science Act 0o ~$280 mnpd do 2027 poky;
NSF 0o ~$13 mnpd Ha STEM-oceimy), wupoKuM 3acmocyeaHHsIM epaHmosux rnpoepam. B Ykpaini STEM-
oceima nepebysae Ha no4amkog8oMy emarli po38umky, ¢hiHaHcysaHHs1 obmexeHe (~500 MIIH 2pH Ha WKifbHI
nabopamopii, ~1 Mrpd epH Ha yHieepcumemchbKi O0CHIOHUUBKI yeHmpU), a 0epxxasHa cmpamezis iHmezpauii
STEM 3 ekoHOMiKOHO ma 060pPOHOK 8iOCYMHS.

AHariiz 0038071U8 OKPECIUMU KITH0HO8I HarpsiMKu 0511 po38umKy HauioHarneHoi S TEM-ekocucmemu YkpaiHu:
3aKkoHodasye 3aKkpinneHHs npiopumemis, macwmabHe iHaHCy8aHHS, PpO38UMOK OepxKagHO-NPUBaMHO20
napmHepcmea, 3arposadxeHHs yinbosux STEM-cmuneHdili ma iHmezpauiss oceimu 3 rnpomMuciosicmio.
lNpakmuyHe 3Ha4YeHHs1 OOCNIOXEHHS rofnseae y hopMyeaHHi HayKo8o-0brpyHmoesaHuUx pekomeHoauit 0ns
po3pobku HaujioHanbHoOi STEM-cmpameeii Ykpairu, sika cripusamume nid2omosui 8uCoKoKsanichikogaHux Kkadpie,
BIOHOBIIEHHIO EKOHOMIKU ma rid8ULEHHIO MEXHO02iYHOT He3anexxHocmi depxxasu.

Knrovoei cnnosa: STEM-oceima, niicrisieoeHHe g8idHoerneHHs, CLUA, YkpaiHa, HauioHarbHa cmpameaisi.
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