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Summary 
The article is devoted to the analysis of cognitive aspects of the use of artificial intelli-

gence (AI) in education, medicine, and the military domain. Based on an analysis of 22 scien-
tific publications by American, Polish, and Ukrainian researchers (2022–2026), key cognitive 
risks have been identified, including the phenomenon of overreliance on automated systems 
(automation bias), the loss of critical thinking skills, and the problem of algorithmic opacity 
(«black box»). Particular attention is paid to country-specific aspects, including the concept of 
moral injury in U.S. military medicine, the integration of European regulatory requirements 
and the phenomenon of «zanikanie krytycznego myślenia» in Poland, as well as the adapta-
tion of AI to conditions of martial law, the development of the «method from the opposite», 
and cognitive offloading systems in Ukraine. The concept of the «cultural cognition gap» is 
proposed to explain differences in the perception and implementation of AI across national 
contexts. The need for further harmonization of research approaches among countries, taking 
into account their unique experience, is substantiated. The results of the study may be used 
for the development of national AI implementation strategies that consider cognitive risks and 
cross-cultural differences. 
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1. Introduction
The current stage of development of artificial intelligence technologies is characterized 

by the rapid penetration of AI into all spheres of human professional activity, from education 
and medicine to the military domain. However, alongside the undeniable advantages of auto-
mation and process optimization, a number of issues arise related to the impact of AI on human 
cognitive abilities, including the capacity for critical thinking, independent decision-making, 
and understanding the limits of one’s own competence. These issues become particularly rel-
evant in a cross-cultural context, as different countries demonstrate distinct approaches to the 
regulation, implementation, and risk assessment of AI. The aim of this study is to identify key 
cognitive aspects of AI application in education, medicine, and the military sector in the United 
States, Poland, and Ukraine, as well as to outline the concept of the «cultural cognition gap» as 
an analytical tool for comparing national approaches. The methodological basis of the study is a 
comparative analysis of 22 scientific publications by American, Polish, and Ukrainian research-
ers published between 2022 and 2026. The article consists of three main sections: an analysis of 
the cognitive risks of overreliance on AI, a review of unique cognitive aspects in each country, 
and a cross-cultural synthesis culminating in conclusions. 
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2. Cognitive Risks of Overreliance on AI

The most universal cognitive risk identified in studies across all three countries is the 
phenomenon of human overreliance on automated systems. American researchers (Januma-
pally et al., 2025) define this phenomenon as «automation bias» a cognitive bias in which 
individuals tend to place excessive trust in automated systems even when their recommenda-
tions contradict personal experience or common sense. In the context of postgraduate medical 
education, this bias creates a risk of loss of critical thinking skills, as medical students may 
uncritically accept diagnostic recommendations generated by large language models. In Polish 
academic discourse, a similar phenomenon is referred to as «zanikanie krytycznego myślenia» 
(Więciewicz-Modrzewska, 2024). The researcher emphasizes that students who systematically 
use ChatGPT to complete assignments lose their ability to analyze, synthesize, and draw inde-
pendent conclusions. Of particular concern is the fact that generated responses are often plau-
sible but not necessarily accurate, creating an illusion of competence. The author stresses the 
need to develop AI literacy as a form of digital criticality that enables students to distinguish 
reliable information from potentially biased content. Ukrainian researchers, in particular Chere-
vatiuk (Cherevatiuk, 2024), describe a similar risk as a «cognitive trap» into which students fall 
when they perceive persuasive but not always reliable AI-generated responses as ultimate truth. 
Iliichuk (Iliichuk, 2024) and Nikolaieva et al. (Nikolaieva et al., 2026) emphasize that exces-
sive reliance on AI in the educational process leads to a decrease in independence and critical 
thinking, which is especially dangerous in the context of developing professional competencies 
in future specialists. In the military domain, this risk becomes particularly acute. The Polish 
researcher Zdrojewski (Zdrojewski, 2026) introduces the concept of «nadmierne poleganie na 
automatyzacji» to describe situations in which military operators blindly trust AI system rec-
ommendations even when they contradict their experience and situational awareness. A similar 
issue is described by Prus (Prus, 2024), who provides the example of the Israeli Lavender 
system, which automatically identifies targets with an accuracy of 90 percent, creating a risk of 
misidentification and unjustified civilian casualties. American researchers Leone et al. (Leone 
et al., 2024) directly link this risk to the «black box» problem and the lack of algorithmic trans-
parency, which prevents operators from understanding the logic behind system decisions.

3. Unique Cognitive Aspects of AI Application in the United States, Poland, and Ukraine

Unique Cognitive Aspects of AI Application in the United States, Poland, and Ukraine 
Despite the universality of the risks described above, each of the three countries demonstrates 
unique cognitive aspects shaped by the specifics of national research programs as well as socio-
cultural and regulatory contexts. In American scientific literature, one of the most innovative 
concepts is «moral injury» proposed by researchers in military medicine (Leone et al., 2024). 
This phenomenon arises when an AI system provides recommendations that contradict deeply 
rooted moral beliefs of a medical professional, for example suggesting that dozens of wounded 
individuals be classified as beyond recovery during mass casualty situations. Unlike typical 
cognitive bias, moral injury has not only a cognitive but also a profound emotional and eth-
ical dimension that requires separate study. Another distinguishing feature of the American 
approach is the active implementation of immersive learning technologies. Krajcer (Krajcer, 
2022) describes the use of holography for teaching anatomy, which has been shown to be more 
effective than traditional cadaver dissection. Holographic images allow students to examine 
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organs from different angles, overlay tissue layers, and develop spatial cognitive perception 
that cannot be achieved through textbooks. In addition, American researchers Kumar et al. 
(Kumar et al., 2024) introduce the concept of «cognitive partnership» viewing AI not as a sub-
stitute but as a partner in brainstorming that expands the cognitive capabilities of instructional 
designers. The Polish research school is distinguished by the most detailed development of 
the concept of Explainable AI (Ex AI) as a means of overcoming the problem of algorithmic 
opacity (Brawańska et al., 2025). Researchers emphasize that a physician cannot make a well-
founded clinical decision based on a «black box» recommendation without understanding and 
verifying its underlying logic. The development of Ех AI methods that make algorithmic deci-
sion-making processes transparent to humans is seen as a necessary condition for the ethical 
and safe use of AI in medicine. Furthermore, Polish researchers actively integrate the Euro-
pean regulatory framework, including the AI Act and GDPR, into their studies. Patrzyk and 
Woźniacka (Patrzyk and Woźniacka, 2022) draw a historical parallel with Semmelweis, who 
demonstrated the effectiveness of handwashing but faced resistance from the medical commu-
nity due to distrust of «invisible microorganisms». This analogy illustrates that even clear clin-
ical advantages of AI may not be immediately accepted, and overcoming cognitive resistance 
requires not only technical solutions but also shifts in cultural attitudes. Ukrainian research is 
distinguished by the unique context of a full-scale war, which has become a catalyst for the 
accelerated implementation of AI in medicine and the military domain. Shostakovych-Koretska 
(Shostakovych-Koretska, 2025) analyzes the use of AI in clinical practice for the cognitive off-
loading of physicians under conditions of limited time, resources, and personnel. Nikolaieva et 
al. (Nikolaieva et al., 2026) propose an original «method from the opposite» which develops 
students’ intercultural competence through the analysis of errors and biases demonstrated by AI 
systems. This method not only fosters critical thinking but also prepares future professionals 
to work in environments where AI is not a perfect tool. Trofymenko et al. (Trofymenko et al., 
2024) describe the Air-Guardian system, which monitors a pilot’s eye movements to generate 
saliency maps for early risk detection, representing an example of direct cognitive augmenta-
tion of human capabilities. It is also worth noting the Ukrainian Griselda system for intelligence 
data collection (Trofymenko et al., 2024), which demonstrates the effective integration of AI 
with operational needs in conditions of real combat.

4. Cultural Cognition Gap: A Cross-Cultural Analysis

The conducted analysis indicates that the cognitive aspects of AI application are not 
universal but vary significantly depending on cultural, regulatory, and historical contexts. To 
describe this phenomenon, the concept of the «cultural cognition gap» is proposed, defined 
as a set of differences in cognitive approaches, ethical priorities, and regulatory frameworks 
that influence the perception, implementation, and risk assessment of AI across countries. 
The American approach is characterized by technological optimism and a focus on innova-
tion, driven by active private sector involvement and significant investment in research. At 
the same time, the regulatory system, including FDA and HIPAA, as well as ethical frame-
works such as the Executive Order on AI, attempt to balance technological progress with the 
protection of citizens’ rights. The key cognitive risk in this context is automation bias, while 
a unique contribution lies in addressing the «black box» problem through XAI and conceptu-
alizing moral injury as a specific risk in military medicine. The Polish approach, in contrast, is 
more cautious and regulation-oriented, shaped by Poland’s membership in the European Union 
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and the implementation of the AI Act, GDPR, and MDR. Researchers focus on ethical issues, 
data protection, and accountability. Characteristic phenomena include «zanikanie krytycznego 
myślenia» in education and «nadmierne poleganie na automatyzacji» in the military domain. 
A unique contribution is the integration of European regulatory requirements directly into the 
research discourse and the active development of Ех AI. Moreover, Polish researchers actively 
study the Ukrainian experience, particularly the use of the Griselda system, indicating an effort 
to adapt successful practices from a neighboring country. The Ukrainian approach is shaped 
under the unique conditions of martial law, making it the most practice-oriented and adaptive. 
The primary focus is on cognitive offloading of professionals, including physicians and military 
personnel, and on the development of critical thinking through the «method from the opposite». 
Unlike the United States and Poland, where regulatory systems are relatively well developed, 
Ukraine is still in the process of forming national AI standards, as reflected in the Concept for 
the Development of Artificial Intelligence in Ukraine (2020). Ukrainian research is character-
ized by a high degree of interdisciplinarity and the integration of theoretical developments with 
concrete applied solutions such as Griselda and Air-Guardian.

5. Conclusions

The analysis of 22 scientific sources from three countries allows several generalized 
conclusions to be drawn. First, all three countries identify universal cognitive risks associated 
with AI application, including overreliance on automated systems (automation bias, nadmierne 
poleganie, cognitive trap), loss of critical thinking skills, and the problem of algorithmic opac-
ity («black box»). These risks are most extensively studied in the educational domain but are 
equally relevant to medicine and the military sphere. Second, each country demonstrates unique 
cognitive aspects determined by the specifics of national research programs and sociocultural 
contexts. The United States is distinguished by the conceptualization of moral injury in military 
medicine and the development of Ех AI methods; Poland by the active integration of European 
regulatory requirements and a focus on «zanikanie krytycznego myślenia»; and Ukraine by 
adaptation to wartime conditions, the development of the «method from the opposite» and the 
combination of theoretical approaches with concrete applied systems. Third, the proposed con-
cept of the cultural cognition gap provides a systematic framework for describing differences 
in cognitive approaches, ethical priorities, and regulatory environments in the United States, 
Poland, and Ukraine. This gap manifests in differing emphases: the United States on innova-
tion and the private sector, Poland on regulation and ethics, and Ukraine on adaptability and 
practical solutions. Prospects for further research include a more detailed examination of mech-
anisms for bridging the cultural cognition gap, particularly through the exchange of successful 
practices between countries, for example the adaptation of Ukrainian military medical experi-
ence in NATO countries or the implementation of elements of Polish AI literacy in Ukrainian 
education. Another important direction is the study of the long-term impact of systematic AI use 
on the cognitive development of professionals in different cultural contexts.

References

1. Brawanska, H., Jedrzejowska, M., Lau, K., & Kasperczyk, J. (2025). AI in medicine: An anal-
ysis of threats, risks, and solutions for the future of healthcare [AI in medicine: an analysis of 



23

SCIENTIFIC JOURNAL OF POLONIA UNIVERSITY  75 (2026) 2

threats, risks, and solutions for the future of healthcare]. Annales Academiae Medicae Silesien-
sis, 1(special issue)(1), 1-11. https://doi.org/10.18794/aams/207480 [in Polish]
2. Cherevatiuk, V. (2024). Vykorystannia instrumentiv shtuchnoho intelektu u mystetskii osviti: 
problemy ta mozhlyvosti [The use of artificial intelligence tools in art education: problems and 
opportunities]. Visnyk Natsionalnoi akademii obrazotvorchoho mystetstva i arkhitektury, (1), 
89-94. https://doi.org/10.32782/naoma-bulletin-2024-1-13 [in Ukrainian]
3.  Iliichuk, L. (2024). Shtuchnyi intelekt i yakist osvity: mozhlyvosti, vyklyky ta zahrozy 
[Artificial intelligence and quality of education: opportunities, challenges, and threats]. 
Naukovo-pedahohichni studii, (8), 232-248.  https://doi.org/10.32405/2663-5739-2028-8-
232-248 [in Ukrainian]
4. Janumpally, R., Nanua, S., Ngo, A., & Youens, K. (2025). Generative artificial intelligence in 
graduate medical education [Generative artificial intelligence in graduate medical education]. 
Frontiers in Medicine, 11, 1525604. https://doi.org/10.3389/fmed.2024.1525604 
5. Kowalczyk, L. (2023). Mozliwosci wykorzystania sztucznej inteligencji w dzialalnosci dyda-
ktycznej i naukowej [Possibilities of using artificial intelligence in didactic and scientific activ-
ities]. Prace naukowe WSZIP, 53(1). [in Polish]
6. Krajcer, Z. (2022). Artificial intelligence for education, proctoring, and credentialing in car-
diovascular medicine [Artificial intelligence for education, proctoring, and credentialing in 
cardiovascular medicine]. Texas Heart Institute Journal, 49(2), 1-9. https://doi.org/10.14503/
THIJ-21-7572
7. Kumar, S., Gunn, A., Rose, R., Pollard, R., Johnson, M., & Ritzhaupt, A. D. (2024). The role 
of instructional designers in the integration of generative artificial intelligence in online and 
blended learning in higher education [The role of instructional designers in the integration of 
generative artificial intelligence in online and blended learning in higher education]. Online 
Learning, 28(3), 207-231. https://doi.org/10.24059/olj.v28i3.4501 
8.  Lei, F. (2024). The application of artificial intelligence in lung cancer research [The 
application of artificial intelligence in lung cancer research]. Cancer Control, 31, 1-4.  
https://doi.org/10.1177/10732748241297373
9. Leone, R. M., Chambers, J. A., Donham, B. P., & Junker, C. A. (2024). Artificial intelli-
gence in military medicine [Artificial intelligence in military medicine]. Military Medicine, 
189(9-10), 244-248.
10. Moiseienko, M., Kuzyshyn, M., Turovska, L., Mazurenko, Yu., Petryshyn, M., & Mazurenko, 
O. (2024). Velyki movni modeli shtuchnoho intelektu v medytsyni [Large language models of 
artificial intelligence in medicine]. Suchasni informatsiini tekhnolohii ta innovatsiini meto-
dyky navchannia v pidhotovtsi fakhivtsiv: metodolohiia, teoriia, dosvid, problemy, 72, 73-88.  
https://doi.org/10.31652/2412-1142-2024-72-73-88 [in Ukrainian]
11.  Nikolaieva, S. Yu., Diachkova, Ya. O., & Borysenko, O. A. (2026). Suchasnyi pohliad 
na vykorystannia ShI u navchanni inozemnykh mov i kultur [A modern view on the use of 
AI in teaching foreign languages and cultures]. Pedahohichna Akademiia: naukovi zapysky, 
(27) https://doi.org/10.5281/zenodo.18750735 [in Ukrainian]
12. Ozarchuk, A. (2024). Vykorystannia shtuchnoho intelektu u navchanni zdobuvachiv osv-
ity z osoblyvymy osvitnimy potrebamy [The use of artificial intelligence in teaching students 
with special educational needs]. Nova pedahohichna dumka, 3(119), 38-43.  https://doi.
org/10.37026/2520-6427-2024-119-3-38-43 [in Ukrainian]
13. Patrzyk, S., & Wozniacka, A. (2022). Sztuczna inteligencja w medycynie [Artificial intelli-
gence in medicine]. UMedical Reports, 6/2022, 30. [in Polish]



24

SCIENTIFIC JOURNAL OF POLONIA UNIVERSITY  75 (2026) 2

14. Prus, A. (2024). Uwarunkowania wykorzystania sztucznej inteligencji w przyszlej wojnie 
[Conditions of the use of artificial intelligence in future war]. Cybersecurity and Law, 11(2), 
48-66. [in Polish]
15.  Shostakovych-Koretska, L. R. (2025). Zastosuvannia shtuchnoho intelektu v klinichnii 
medytsyni, naukovykh doslidzhenniakh ta osviti v umovakh voiennoho stanu [Application of 
artificial intelligence in clinical medicine, scientific research and education under martial law]. 
Infektsiini khvoroby, 2(120). https://doi.org/10.11603/1681-2727.2025.2.15302 [in Ukrainian]
16. Svinitskyi, A. V., Klymova, V. V., Sendetskyi, S. S. (2024). Vykorystannia shtuchnoho intelektu 
v medytsyni, khirurhii, stomatolohii, onkolohii [Use of artificial intelligence in medicine, sur-
gery, dentistry, oncology]. Klinichna onkolohiia, 14(3(55)), 1-4. https://doi.org/10.32471/clin-
icaloncology.2663-466X.56-4.33692 [in Ukrainian]
17. Tran, M., Balasooriya, C., Jonnagaddala, J., Leung, G. K.-K., Mahboobani, N., Ramani, 
S., Rhee, J., Schuwirth, L., Sedaghat Najafzadeh-Tabrizi, N., Semmler, C., & Wong, Z. S. Y. 
(2025). Situating governance and regulatory concerns for generative artificial intelligence and 
large language models in medical education [Situating governance and regulatory concerns 
for generative artificial intelligence and large language models in medical education]. Digital 
Medicine, 8, 315. https://doi.org/10.1038/s41746-025-01721-z
18.  Trofymenko, O., Lohinova, N., Sokolov, A., Chykunov, P., & Akhmametieva, H. (2024). 
Shtuchnyi intelekt u viiskovii sferi [Artificial intelligence in the military sphere]. Kiberbezpeka: 
osvita, nauka, tekhnika, 1(25), 161–176. https://doi.org/10.28925/2663-4023.2024.25.161176 
[in Ukrainian]
19. Trofymenko, O. H., Sokolov, A. V., Chykunov, P. O., Akhmametieva, H. V., & Manakov, S. Yu. 
(2024). Shtuchnyi intelekt u viiskovii kibersferi [Artificial intelligence in the military cyber 
domain]. Tekhnolohii ta inzhynirynh, 4(21), 85–92. https://doi.org/10.30857/2786-5371.2024.4.8 
[in Ukrainian]
20. Wieckiewicz-Modrzewska, J. (2024). Sztuczna inteligencja w edukacji – szanse i zagroze-
nia [Artificial intelligence in education – opportunities and threats]. Szkola Specjalna, 85(2), 
128-136. https://doi.org/10.5604/01.3001.0054.7035 [in Polish]
21.  Zabara, I. M., Derkach, O. O. (2024). Tekhnolohii viiskovoho shtuchnoho intelektu: 
suchasni mizhnarodno-pravovi napriamky naukovykh doslidzhen [Technologies of military 
artificial intelligence: modern international legal research directions]. Naukovyi visnyk Uzh-
horodskoho natsionalnoho universytetu, 86, 241–245. https://doi.org/10.24144/2307-3322.20
24.86.5.36 [in Ukrainian]
22.  Zdrojewski, K. (2026). Sztuczna inteligencja w operacjach wojskowych – potencjal i 
ryzyka dla bezpieczenstwa narodowego [Artificial intelligence in military operations – poten-
tial and risks for national security]. Wiedza Obronna, 295(1). https://doi.org/10.34752/
wze7ns52 [in Polish] 


