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YOBPIH Cogin FOniiena

DEVELOPING CRITICAL THINKING IN FUTURE TEACHERS
IN THE AGE OF ARTIFICIAL INTELLIGENCE

The current stage of civilization development is characterized by a dynamic
transformation of the global information space, caused by the rapid integration of
intelligent automated systems into all spheres of human life. In the conditions of the
“information explosion”, reproductive educational models are finally losing their
relevance. There is an acute social need for a qualitative restructuring of the
professional training of future teachers, capable of functioning effectively in the
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conditions of open education, digitalization and integration of generative artificial
intelligence (Al) into the educational environment.

Under such circumstances, critical thinking is transformed from an elective
competence into a fundamental cognitive basis of a specialist. It provides analytical
depth of perception of information flows, the formation of media literacy skills and
psychological resistance to artificially determined cognitive biases in the era of
algorithmic content consumption. Rethinking the educational paradigm requires a shift
in emphasis in teacher training: from the role of a knowledge relayer to the mission of
a moderator, facilitator and architect of individual educational trajectories.

The introduction of Al into the higher education system is shaping a high-tech
educational landscape where critical thinking is a key tool for ensuring academic
integrity and algorithmic awareness (OECD, 2026). This competence allows the future
specialist to verify the reliability and ethics of digital content, differentiate objective
facts from algorithmic errors (Al “hallucinations”), minimize the risks of academic
plagiarism and make informed decisions in conditions of information asymmetry.

Using the potential of the artificial intelligence era in higher education involves
the convergence of classical approaches (critical work with authentic historical and
pedagogical primary sources, scientific discussions, interdisciplinary analysis) with
the latest digital technologies. Considering Al as an “intellectual partner” stimulates
the cognitive autonomy of students and forms adaptive professional reflection. The
ability to critically understand innovations and their pedagogically appropriate
integration into the educational process is determining factor for the successful
professional development and competitiveness of a teacher in the era of high
technologies.

Analysis of current research and publications. The rapid deployment of
generative artificial intelligence (GenAl) has led to the emergence of a new scientific
paradigm within the global discourse on the modernization of higher pedagogical
education. The outlined problem of developing critical thinking of future teachers in
the context of the integration of Al tools is in the focus of attention of many modern
researchers.

The systematization of scientific research in recent years allows us to structure
the existing theoretical and methodological approaches along three vectors: the didactic
potential of Al as a factor in stimulating cognitive autonomy and research
independence of students; the risks of algorithmic dependence of students, which
correlate with the threat of regression of higher thinking operations and devaluation of
academic integrity; transformation of teacher’s role and radical reconceptualization of
control and assessment strategies in higher education institutions.

1. In modern scientific discourse, generative artificial intelligence is considered
not only as a means of automation, but also as an intellectual simulator for the
development of students’ cognitive autonomy. In particular, in the article by Melisa et
al. (2025) it has been substantiated that purposeful pedagogical design of interaction
with ChatGPT significantly increases the level of critical thinking of students due to
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operational access to alternative views, structuring of argumentation and in-depth
content analysis.

This thesis is detailed by Brazao and Tinoca (2025), investigating the evolution
of the culture of critical inquiry in the process of students’ dialogical interaction with
Al. The authors noted the formation of stable cognitive models focused on generating
integrative and analytical questions within contextualized discussions. Such an
approach directly stimulates the development of critical thinking of future teachers,
ensuring their readiness to deconstruct, verify and interpret complex information arrays
in the digital environment.

2. Studying the aspects of digitalization, Vieriu and Petrea (2025) state the
existence of a pedagogical paradox: the wide possibilities of Al for personalizing
learning are accompanied by the risk of algorithmic dependence of students. This leads
to a decrease in their cognitive autonomy, the leveling of critical analysis skills and the
violation of academic integrity.

These challenges are consistent with the conclusions of a comprehensive
analysis of publications for 2019-2025 conducted by Abedin et al. (2026). The authors
differentiate four threats to the integration of GenAl into higher education: a crisis of
academic integrity; progressive dependence of students on automated algorithms;
unpreparedness of scientific and pedagogical workers for change management;
infrastructural and regulatory-political asymmetry of the educational space at the
regional and global levels.

3. The transformation of the teacher education system is analyzed in the study
by Zhang et al. (2026), based on the scientometric data set of Scopus and Web of
Science (WoS) Core Collection. The authors note a radical shift in emphasis in recent
years: from the perception of artificial intelligence as an exclusively auxiliary
technology to its understanding as a full-fledged “co-creator” of educational content
and didactic strategies. The outlined trend requires future teachers to form a
comprehensive “Al literacy”, the conceptual core of which is critical thinking.

This trend is also clearly traced in the collective monograph ‘“Artificial
Intelligence in Education — Creating an Equitable, Creative and Effective Learning
Environment” edited by Kadry and Balasubramaniam (2026). In the sections devoted
to the modernization of future teacher training (Aksit, Soni), the emphasis is on the
need to implement activity-based learning. Researchers argue that the imperative
mechanism for preserving and developing critical thinking among students in the Al

era 1s a radical reconceptualization of assessment strategies in higher education
institutions. This involves abandoning reproductive tasks (traditional essays and tests)
in favor of authentic projects that require students to critically evaluate, verify,
deconstruct and ethically analyze the results of the functioning of artificial intelligence
algorithms.

Despite the presence of a significant body of scientific works devoted to various
aspects of the implementation of artificial intelligence in the higher education system,

further theoretical, methodological and practical study is required: the process of
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forming critical thinking as a leading mechanism of cognitive resistance of future
teachers to algorithmic biases and generative errors of Al; substantiation of a
comprehensive criterion apparatus for assessing the levels of professional reflection
formation of future teachers in the conditions of digitalization and intellectualization
of the modern educational space.

The purpose of the study is to theoretically substantiate and conceptualize the
pedagogical conditions for the development of critical thinking of future teachers as a
basic factor of their cognitive resistance and academic integrity in the context of the
integration of generative artificial intelligence tools into the educational environment
of higher education institutions.

At the current stage of digitalization of education, it is advisable to systematize
the tools of artificial intelligence according to the following functional and didactic
directions of its application at higher education institutions:

1. Adaptive and personalized learning systems (Adaptive Learning Systems).
Focused on modeling individual educational trajectories through automatic analysis of
the level of knowledge, the pace of learning material and cognitive characteristics of
students with correction of the complexity of tasks in real time. Relevant platforms:
Carnegie Learning, Pearson MyLab, McGraw-Hill ALEKS, Tutor Al, Knewton.

2. Generative services for creating educational and methodological content
(Generative Al for Content Creation). Tools based on large language models (LLM)
and multimodal neural networks that automate the development of text, graphic and
interactive materials (lecture courses, cases, didactic tasks). Relevant platforms:
OpenAl ChatGPT, Google Gemini, Anthropic Claude, Jasper, Microsoft Copilot.

3. Intelligent platforms for organizing a digital educational environment (Smart
Virtual Classrooms). Services with Al elements for gamification of learning,
monitoring of student engagement, collecting feedback and ensuring interaction in
synchronous and asynchronous modes. Relevant platforms: Nearpod, Kahoot!,
Brainly, Socrative, Quizizz.

4. Educational Data Mining & Analytics. Software complexes for processing
and visualization of large data sets (Big Data) in order to predict student success, early
detection of risks of academic failure and optimization of educational institution
management. Relevant platforms: DreamBox Learning, Qlik Sense, Tableau,
Microsoft Power BI (integrated with LMS), iLearn Analytics.

5. Digital tools for professional development and reflection of teachers (Al-
Driven Professional Development). Specialized software for analyzing the teacher’s
speech activity in classes, assessing the level of dialogical interaction with students
and automated generation of recommendations for improving pedagogical techniques.
Relevant platforms: TeachFX, GoReact, Coursera Coach, e-platforms for advanced
training (in particular, iLearn).

In the course of theoretical and methodological analysis and systematization of
modern scientific approaches to the outlined problem, the following results have been
obtained:
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It has been proven that in the conditions of education intellectualization, this
competence is transformed from an instrumental into a fundamental protective system
(cognitive barrier) of the teacher, which minimizes the risks of “algorithmic
dependence”, eliminates the consequences of generative errors (“hallucinations” of
Al) and prevents mental passivity of students.

The feasibility of positioning generative artificial intelligence as an “intellectual
partner” has been substantiated. It has been established that the development of critical
analysis directly depends on the formation of a culture of critical inquiry — the ability
of a future teacher to construct analytical, integrative and verification prompts in the
process of solving professional and pedagogical tasks.

The ineffectiveness of traditional reproductive control methods (classical essays,
abstracts, closed tests) is proven due to their vulnerability to Al generations. An
alternative assessment model based on activity-based learning and the implementation
of authentic projects has been proposed, where the main object of assessment is the
student’s ability to ethically analyze, deconstruct and comparatively verify data
obtained from Al algorithms.

Conclusions and prospects for further research. The rapid digitalization of the
educational space actualizes a pedagogical paradox: the wide possibilities of
personalizing learning based on GenAl are accompanied by the risks of regression of
students’ higher mental operations and a crisis of academic integrity. In these
conditions, the developed critical thinking of the future teacher becomes an imperative
safeguard against the reproductive consumption of algorithmized content and the basis
for preserving one’s cognitive autonomy.

The new paradigm of higher pedagogical education requires a transformation of
the role of the teacher — from a relayer of knowledge to a moderator and architect of
individual educational trajectories. The basic component of one’s profession is defined
as comprehensive Al literacy, the conceptual core of which is an analytical and
reflective attitude to technological innovations.

Modernization of didactic systems at higher education institutions should occur
through the convergence of classical academism (in particular, critical work with
authentic historical and pedagogical primary sources, scientific discussions,
interdisciplinary analysis) with innovative prompting. The optimal mechanism for
ensuring the intellectual independence of students is the reorientation of the
educational process to activity, research and project technologies.

Prospects for further exploration are related to: designing and experimentally
testing a methodological system (trainings, special courses) for developing Al
resistance of future teachers; substantiating a criteria-diagnostic apparatus for assessing
their professional reflection in a high-tech environment; determining the ethical and
legal boundaries of the use of Al by students of the second (master’s) level of education
during the performance of qualification work.
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