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ADVANCING CRITICAL THINKING SKILLS IN FUTURE
ENGINEERS THROUGH THE ANALYSIS OF AI-GENERATED AND
Al-VERIFIED ENGLISH-LANGUAGE SOURCES

Abstract. In the context of the russian war of aggression against Ukraine, the
development of critical thinking skills has become a strategic educational priority. This
article presents a pedagogical framework for advancing critical thinking through the
analysis of Al-generated and Al-verified English-language sources among students of
technical specialities. Conducted over a six-month period with 79 second-year students
of the Faculty of Power Engineering and Electromechanics in VNTU, the study
integrated tasks involving the evaluation of Al-written summaries, machine
translations, and argumentative texts into the English language curriculum. Students
were guided to assess accuracy, coherence, bias, and logical structure, with a focus on
fostering independent judgment and reflective engagement. The results demonstrate a
measurable improvement in students’ ability to question, compare, and critically
evaluate information — skills essential for academic resilience and civic awareness,
particularly in wartime. The study highlights that, when used purposefully, Al tools
can serve not merely as aids for language production but as catalysts for analytical
thinking. Ethical considerations such as data privacy, authorship, and Al transparency
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were also addressed throughout the intervention. The article concludes with practical
recommendations for educators and outlines directions for future research, including
long-term skill retention, cross-disciplinary transfer of critical thinking, and the
adaptation of such frameworks for low-connectivity or high-risk learning
environments. The proposed model positions English language education as a platform
for intellectual empowerment in a time of national adversity.

Keywords: critical thinking, artificial intelligence, English language teaching,
Al literacy, wartime education.
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®OPMYBAHHS HABUUOK KPUTUUYHOT'O MUCJIEHHSI MAUBYTHIX
IH’)KEHEPIB YEPE3 AHAJII3 AHI'JIOMOBHHUX /I’KEPEJI,
SI'EHEPOBAHUX ABO BEPU®IKOBAHUX HITYYHUM IHTEJIEKTOM

AHoTanisi. B ymoBax pociiicbkoi arpecii mpotu YKpaiHu pO3BUTOK KPUTUYHOTO
MUCJICHHS Ha0yBa€ CTPATEr1YHOr0 3HAYEHHS B CUCTEM1 OCBITH. Y CTATTI IPEACTABIECHO
neAaroriyHy MoJieiab (GOpMyBaHHS KPUTHUYHOTO MUCJICHHSI Yepe3 aHai3 aHTJIOMOBHHUX
JDKepe1, 3TeHepOoBaHnX ab0 Bepu(IKOBAHUX MITYYHUM IHTEJIEKTOM, Cepell CTYJCHTIB
TEXHIYHUX CreuianbHocTeil. JlocmikeHHss TpUBaio IICTh MICSALIB 1 OXONuJjio 79
CTYJIEHTIB JIpyroro Kypcy (akyJabTeTy eJIeKTPOSHEPreTUKU Ta eJIEeKTPOMEXaHIKU
BHTY. Jlo HaBuanpHOI porpaMu 3 aHTJIIMCBEKOT MOBH OyJIM 1IHTETPOBaHI 3aBJaHHS 3
OIIIHIOBAHHSI TEKCTIB, CTBOpEHUX 3a gonomoroto LI: pe3tome, MammHH1 epeKaau Ta
aprymeHTaTuBHI cTatTi. CTyIeHTH aHali3yBaJld TOUYHICTb, 3B’ SI3HICTh, YIIEPEIKEHICTh
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1 JIOTIYHY CTPYKTYpYy MartepiajiB, 0 CIPHUIO PO3BUTKY HE3aJIC)KHOTO MHCIICHHS Ta
pednekcii. PesynbpTaTil AOCTIHKEHHS 3aCBIIYHIN MMOKPAIIECHHS 3aTHOCTI KPUTHYHO
OLIIHIOBATH 1H(OpMAIliI0, MOPIBHIOBATH JKEpena Ta (opMyJtoBaTH OOIPYHTOBaHI
BHUCHOBKH — HABUYKH, 1110 MAIOTh BUPIILIAJIbHE 3HAUYEHHS JUIsl aKaJIeMIYHOI CTINKOCTI Ta
I'POMAJISTHCBKOI CB1JIOMOCTi, OCOOJMBO B ymoBax BiiiHW. JloCBia mokasaB, IO 3a
[[JIECTIPSIMOBAHOIO  MEJAroriyHoro BUKOpHUCTaHHA 1HcTpyMeHTH LI MoxyTh
CIIyTyBaTH HE JIMIIE JONOMDKHMMHU 3aco0aMu, a W KaTajli3aTopamMH aHaJIITUYHOIO
MHUCJIEHHA. Y Tpoueci poOOTH TakoX pO3MNIAJAINCA €TUYHI NHUTaHHA, 30Kpema
KOH(D1ICHIIMHICT JTaHUX, aBTOPCTBO Ta Tpo3opicTh dyHKuionyBanus 1. VYV
3aBEPILEHHI CTAaTTI HABEJEHO MPAKTHYHI PEKOMEHAIli Uil BUKJIaAa4diB 1 OKPECIEHO
MEPCTIEKTHBH TMOMAIBIINX JOCTIKEHbh — 30KpeMa IIOA0 JOBrOTPUBATIOTO €(EeKTy,
MDKIUCHUIUIIHAPHOTO IEPEHOCY HABUUOK KPUTUYHOTO MUCJIEHHS Ta aJanTallii MoAel
710 CEepeIOBUII 13 HU3bKUM PIBHEM JIOCTYITY A0 IU(PPOBUX TEXHOJIOT1H. 3aIpONOHOBaHA
MOZENIb MO3UI[IOHY€ BHUKJIAJaHHS aHIJIIHACBKOI MOBM SIK IulaTopMy  JUIs
IHTEJIEKTYyaJIbHOT'O PO3BUTKY B YMOBAaX HaI[lOHAJIbBHUX BUKIIHKIB.

Kiarwo4oBi cioBa: KpuTHYHE MHCICHHS, IITYYHUM 1HTEIEKT, BUKIIAJaHHS
aHriicekoi MoBH, IT-rpaMOTHICTB, OCBITa B YMOBaX BOEHHOTO CTaHY.

During times of national emergency, education not only must continue — but
modify, resist, and prosper. This russian invasion in Ukraine has put every institution
in our society to the test, but maybe education is an area more severely impacted.
Students and teachers have to put up with damaged power lines, air raid siren messages,
and mental strain. But with these intrusions come classrooms — physical and virtual —
as areas for intellectual resistance, civic education, and individual empowerment. Here,
education about critical thinking ceases to be an academic imperative but a strategic
Imperative. It enables students to discern between information in times of war contexts,
recognize propaganda messages, make informed choices, and intellectually remain
autonomous in a world of online manipulation.

The historic entwining of artificial intelligence (Al) with world communication
and learning once more redefines the way in which critical thinking needs to be learned
and applied. Al applications like ChatGPT, Grammarly, and Google Translate now
provide not just linguistic support but knowledge gatekeepers and generators. For
students in Ukraine — and for students at technical universities — these applications
provide a double-edged sword. On the positive side, they provide democratization of
English-language resources, allowing students access to real resources irrespective of
infrastructure constraints. Conversely, they pose new literacies in which recognizing
the source, purpose, and verifiability of knowledge is of equal value to language
proficiency per se.

This article explores how the analytical engagement with Al-generated and Al-
verified English-language sources can serve as a powerful pedagogical strategy for
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advancing critical thinking skills among Ukrainian students. It draws on examples from
real classroom practice during wartime, highlighting how Al can be used not as a
shortcut, but as a catalyst for inquiry, reflection, and independent thought. In doing so,
the study positions language learning not only as a means of international
communication, but as a form of intellectual resistance — one that empowers students
to question, verify, and construct meaning even under the most adverse conditions.

Problem statement and its scientific and practical relevance

Over the past decade, the rapid integration of artificial intelligence in learning
settings has done more than just change the resources available to language students
but the nature of knowledge creation, transmission, and validation itself. Although Al-
powered platforms have immense potential for English language learning support, they
also engender complex intellectual and ethical challenges — at least in extreme contexts
such as wartime Ukraine.

A growing body of research has emphasized the need to move beyond surface-
level engagement with digital tools and toward their meaningful integration into
pedagogical frameworks [1, 2] that prioritize higher-order thinking. However, much of
this scholarship remains abstract or confined to stable contexts in developed countries.
In contrast, Ukrainian educators and students operate under a dramatically different set
of constraints — limited electricity, irregular access to devices and connectivity, and the
ever-present psychological pressure of military conflict. In this environment, the need
for efficient, adaptive, and cognitively rich teaching strategies is not only academic but
existential.

Despite the abundance of Al-generated content in the digital space — from news
articles and social media posts to summaries, translations, and even essays — there
remains [3] a notable gap in language education: learners are rarely taught how to
critically engage with these materials. They often rely on Al outputs as final truths
rather than interrogating their origins, accuracy, or potential biases. This uncritical use
of Al poses risks, particularly in conflict-affected societies where disinformation,
deepfakes, and algorithmic manipulation are not theoretical concerns but tangible
threats to civic coherence and national security.

Thus, the problem addressed in this article lies in the insufficient development
of critical thinking skills among students using Al-generated or Al-verified English-
language sources. The lack of targeted pedagogical strategies for training learners to
assess the credibility, structure, and intent of such content diminishes their ability to
function as autonomous thinkers and informed communicators. In the Ukrainian
context, where resilience must be intellectual as well as physical, this gap carries
profound implications for educational policy, curriculum design, and national recovery
efforts.

From a scientific perspective, the study contributes to the emerging discourse at
the intersection of Al literacy, critical pedagogy, and language education. It seeks to
fill a methodological void by offering a structured approach to teaching analytical
engagement with Al-mediated content, thereby aligning with global educational
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priorities while remaining rooted in the practical realities of a country at war. From a
practical standpoint, the research responds to an urgent need for teaching tools that are
not only innovative but also feasible, relevant, and empowering in the face of adversity.

Review of recent research and identification of the research gap

The convergence of artificial intelligence, language learning, and critical
thinking development has become a focal point in educational research, particularly in
the context of digital transformation and global crises. Recent studies have begun to
explore how Al tools can influence the cognitive dimensions of learning, but the
integration of these tools into pedagogical frameworks for the explicit development of
critical thinking remains uneven and under-theorized — especially in fragile or
disrupted educational environments.

Guendouz and Benettayeb (2024), in their study published in Afak for Sciences
Journal, examined [4] the role of Al-generated content in promoting reflective thinking
among English as a Foreign Language (EFL) students. They found that when students
were prompted to analyse the coherence, tone, and factual accuracy of ChatGPT-
generated texts, they exhibited stronger metacognitive engagement and improved
argumentation skills. However, the study was conducted in a controlled digital
environment with stable infrastructure, and did not address issues of disinformation or
socio-political instability.

Similarly, in a meta-analysis of Al-supported writing instruction, Yu & Trainin
highlighted [5] that tools such as Grammarly and QuillBot can support learners’ self-
correction practices and lexical precision. Yet the authors noted a tendency among students
to accept Al suggestions uncritically, emphasizing the need for instructional mediation to
transform these platforms from passive aids into catalysts for analytical learning.

A more socially grounded perspective is presented by Wang & Tian, who
explored [6] the ethical implications of relying on Al in academic writing. Their
findings stress the importance of equipping students with Al literacy — not only
technical skills but also the ability to question algorithmic bias and opacity. However,
their study remained largely conceptual, without pedagogical implementation.

Recently Ukrainian scholars have also begun to engage with these themes.
Kaminskyy, in E-Learning Innovations Journal, explored [7] the use of Al tools in
blended learning environments during martial law. Their work emphasizes the flexibility
of Al-powered platforms in asynchronous instruction, but it stops short of proposing a
structured method for developing critical thinking through content analysis.

Collectively, these studies suggest [8] a growing awareness of the cognitive and
ethical dimensions of Al-assisted language learning. However, several important areas
remain underexplored and are the focus of this article:

a) the systematic development of critical thinking skills through guided
analysis of Al-generated and Al-verified English-language texts;

b) pedagogical strategies tailored to conflict-affected environments, where
cognitive autonomy and media literacy have direct implications for personal safety and
national resilience;
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c) the use of real-time, unstable, or algorithmically biased content as a training
ground for fostering skepticism, reasoning, and evidence-based judgment in students;

d) the adaptation of global Al literacy frameworks to the Ukrainian educational
context, where infrastructural, psychological, and civic challenges intersect.

By addressing these unsolved aspects, this article contributes to a more
comprehensive and context-sensitive understanding of how Al technologies can be
repurposed not merely to automate learning processes, but to deepen learners’
intellectual agency in times of profound societal disruption.

Purpose of the article

The primary purpose of this article is to develop and justify a pedagogical
approach that integrates the analysis of Al-generated and Al-verified English-
language sources as a means of cultivating critical thinking skills among university
students in Ukraine. In light of the complex challenges [8] posed by the russian
invasion — including widespread disinformation, infrastructural instability, and
psychological strain — this study seeks to reframe English language instruction as
more than just a communicative practice. It positions the classroom as a site of
intellectual resilience, where students learn not only to use language but to
interrogate it, question the reliability of information, and form evidence-based
judgments.

The article aims to demonstrate how Al tools — often viewed as shortcuts or
passive aids — can instead be transformed into catalysts for critical inquiry. By
engaging students in the evaluation of text coherence, argumentative logic, source
credibility, and potential algorithmic bias, the proposed approach encourages
learners to develop higher-order thinking skills essential for academic, professional,
and civic life. This is particularly relevant in the Ukrainian context, where the ability
to think critically, assess sources independently, and resist manipulation is not only
an educational objective but a matter of national significance.

Through a combination of theoretical grounding, analysis of recent research,
and practical classroom insights, the article offers a structured, context-sensitive
model that educators can adapt to empower students intellectually — even in
conditions of extreme adversity as now in Ukraine — in the conditions of severe war
of aggression of russia against my state.

Presentation of the main material

To explore how the analysis of Al-generated and Al-verified English-
language sources can support the development of critical thinking skills, a six-
month pedagogical intervention was carried out among 79 second-year students of
the Faculty of Power Engineering and Electromechanics at Vinnytsia National
Technical University in Ukraine. The study took place under wartime conditions, in
a blended format that combined offline instruction (when available) and
asynchronous digital learning. All participants gave informed consent, and strict
confidentiality protocols were observed. No personal data was disclosed or used
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beyond the scope of the study, and all results were anonymized in accordance with
ethical standards.

The instructional model focused on three core principles: critical engagement
with text content, awareness of Al-generated features, and reflection on
trustworthiness and bias. Each of the three phases of the intervention included
targeted tasks using real Al tools, followed by structured discussions, individual
written reflections, and peer evaluations. The following examples illustrate the types
of tasks implemented and their observed impact on students’ critical thinking.

Example 1. Evaluating Al-generated summaries of news articles.

Students were given original English-language news reports from reliable
sources (e.g. BBC, The Guardian) and corresponding summaries generated by
ChatGPT. Their task was to analyse differences in tone, emphasis, and factual
completeness. One particular case involved a report on Ukraine’s energy infrastructure,
where the Al summary omitted key geopolitical context and softened the emotional
register. Students flagged this discrepancy, sparking a discussion about algorithmic
neutrality and the risks of over-relying on seemingly objective Al-generated content.
Post-task reflections showed [9] improved ability to identify bias and assess the
credibility of summarized information, as measured by structured rubrics and teacher

feedback.

Table 1.
Examples of student tasks, materials, analysis focus, findings, and learning
outcomes.
Task Materials used Focus (?f Key findings Observed learning
analysis outcome
Analysis of  |Original English- |Comparison of |In a case on Ukraine’s | Improved ability to

Al-generated
summaries of
News reports

language news
articles from
reliable sources

tone,
emphasis, and
factual

energy infrastructure,
the Al summary
omitted key

identify bias, assess
credibility, and
understand risks of

compared with
professional
human translations

‘earthing'), which
students identified

(BBC, The completeness |geopolitical context  |uncritical reliance on

Guardian) and and softened the Al content

summaries emotional register.

generated by Students flagged bias

ChatGPT and discussed

algorithmic neutrality

Comparison  |Ukrainian Accuracy of  |Al mistranslated Increased precision in
of Al and technical manuals [terminology, |several industry- evaluating translations,
human translated into clarity, and specific terms (e.g.,  |better awareness of
translations of |English using domain- "3azemnenns’ semantic nuances in
technical texts |Google Translate |specific inconsistently as technical English

and DeepL, consistency  |'grounding’ and
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Task Materials used Focus (.)f Key findings Observed learning
analysis outcome
Critical review |Essays produced |Logical Al text showed Enhanced skills in
of Al- by ChatGPT on structure, use |coherent structure but |identifying weak
generated topics like nuclear |of evidence, |lacked depth and arguments, recognizing
argumentative |energy policy in  |and balance of |counterarguments; missing perspectives,

essays

Ukraine

perspectives

students challenged
oversimplified

and demanding
balanced evidence

reasoning
Fact-checking | Original peer- Accuracy of  |Al summaries Strengthened skills in
Al-generated |reviewed research |scientific occasionally cross-referencing
summaries of |papers and Al- claims and misrepresented claims, verifying
scientific generated interpretation |statistical results or  |accuracy, and detecting
articles summaries of data omitted key omissions in academic

limitations of studies

contexts

Source: Compiled by the authors.

Example 2. Comparing Al-translated texts with human-verified versions.

In another task, students worked with technical texts translated from Ukrainian
into English using Google Translate and DeepL, and compared them with
professionally edited human translations. The selected texts included descriptions of
electromechanical systems and safety protocols. Students evaluated the clarity,
precision, and domain accuracy of the outputs, noting how Al often mishandled
industry-specific terms (e.g. "zazemnenns" translated inconsistently as “grounding™ or
"earthing"). The group discussions led to deeper understanding of semantic nuance and
terminological consistency — critical skills for future engineers working with
international documentation. By the end of the module, students were more confident
in validating translations and questioning linguistic surface correctness.

Table 2.

Analysis of Al and human translations across different domains

English using Google
Translate, DeepL,
and professional
human translations

inconsistently as
‘grounding’ or
‘earthing’)

Task Materials used Focus (_)f Key findings Observed learning
analysis outcome
Comparison of | Technical texts Clarity, Al often Improved ability to
Al and human | (electromechanical precision, mistranslated validate translations,
translations of | systems, safety and domain- | industry-specific | greater awareness of
technical texts | protocols) translated | specific terms (e.g., semantic nuances,
from Ukrainian to accuracy 'sazemnenns’ and understanding of

terminological
consistency
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Task Materials used Focus (.)f Key findings Observed learning
analysis outcome
Review of Al | Bilingual legal Accuracy of | Al occasionally | Enhanced awareness
translations of | contracts translated legal misinterpreted of the risks of Al
legal contracts | using Google terminology | legal clauses, translation in high-
Translate, DeepL, and altering intended | stakes documents;
and human legal preservation | obligations improved legal

human medical
translators

instructions

gs in medical
practice

translators of contractual terminology
meaning recognition
Analysis of Al | Medical protocols Correct use Al substituted Strengthened
translations of | and patient care of medical non-standard capacity to verify
medical guidelines translated | terminology | terms that could | critical domain
documentation | using Al tools and and clarity of | cause terminology;
compared with procedural misunderstandin | increased caution

with medical content
translation

Evaluation of
Al translations
of marketing

Advertising texts
translated by Al tools
and professional

Tone,
cultural
appropriatene

Al maintained
literal meaning
but failed to

Improved
understanding of
cultural adaptation in

materials marketing translators | ss, and adapt persuasive | translation; increased
persuasive tone and cultural | ability to detect tone
language references misalignment

Source: Compiled by the authors.

o Comparison of Al and Human Translations

B Al Translations
B Human Translations

Score (out of 10)

Clarity

Precision Domain-specific accuracy

Source: based on authors’ research.
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Example 3. Debating ethical scenarios involving Al assistance in academic
writing.

A third component of the course involved reading and analysing Al-generated
argumentative essays on topics such as climate change, energy policy, and academic
integrity.

Improvement in critical thinking skills after Al-generated essay analysis
task

Improvement in Critical Thinking Skills after Al Essay Analysis Task

Il Before activity
- After activity

w0

[=)]
T

Skill level (0-10)

Source: based on authors’ research.

Students were asked to identify logical fallacies, unsupported claims, and overly
generic phrasing — common features in unedited Al writing. One group analysed a
ChatGPT essay arguing for the use of nuclear energy in Ukraine. While the structure
was logically coherent, students criticized the lack of contextual depth and one-sided
presentation of benefits. This exercise prompted debates on ethical authorship, the
dangers of information oversimplification, and the role of human judgment in academic
work.

Across all tasks, students’ written reflections and oral contributions showed a
measurable shift from passive acceptance of Al outputs to active questioning, source
triangulation, and skepticism — core indicators of critical thinking. Final assessment
tasks revealed [10] significant improvement in the ability to construct arguments,
identify bias, and articulate reasoned evaluations of English-language texts produced
or mediated by Al.
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The scientific results of the study justify the claim that targeted analysis of Al-
generated and Al-verified materials, when embedded in a structured pedagogical
framework, can effectively develop critical thinking skills in technical students. This
Is particularly impactful in the Ukrainian context, where future professionals must be
equipped not only with technical knowledge, but also with the cognitive tools to
navigate a complex, information-saturated, and politically charged global environment.

Conclusions and prospects for further research

The results of this study confirm that the thoughtful integration of Al-generated
and Al-verified English-language sources into the learning process can [11]
meaningfully contribute to the development of critical thinking skills among students
of technical specialities. Far from being passive consumers of digital content, students
learned to engage actively with information — to question, analyse, compare, and
reflect — even when the source appeared linguistically flawless or factually
convincing. Through guided tasks and real-life examples, they developed the ability
to detect bias, identify logical inconsistencies, and make reasoned judgments, all of
which are essential competencies for both academic and professional success.

This is especially relevant in the context of modern Ukraine, where the
educational system continues to function [12] under the stress of military aggression,
societal disruption, and digital information warfare. In such a setting, language
education must extend beyond grammar and vocabulary — it must foster intellectual
resilience and prepare students to operate critically within complex information
ecosystems. This study illustrates that Al tools, often viewed as shortcuts or potential
threats to academic integrity, can in fact become powerful allies when used
pedagogically to promote cognitive engagement and analytical thinking.

However, this research also opens the door to further questions. Future studies
could investigate how students’ critical thinking develops over longer periods and
whether these skills transfer to other domains beyond language learning — such as
professional communication, civic participation, or technical decision-making. There
is also a need to explore differentiated approaches for learners with varying levels of
digital literacy, especially in regions with limited access to technology or stable
infrastructure. Moreover, the ethical dimensions of Al use in education — particularly
regarding authorship, transparency, and reliance — merit deeper and more
interdisciplinary investigation.

In conclusion, the findings underscore the potential of Al not as a replacement
for human reasoning, but as a stimulus for it. When framed within a thoughtful
pedagogical design, Al becomes not the enemy of critical thinking, but its proving
ground — especially in a nation where truth, autonomy, and clarity of thought are among
the most powerful tools of resistance and reconstruction.
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