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Pa3BuTue KpUTUYECKOro MbILLNIEHMA OyayLmX
negaroros Npu paboTe ¢ cepBUcCaMm reHepaTUBHOIO
KOHTEHTa

E. A. MAMAEBA, [1. 0. NAMYHOB, 3. B. WAJIOBA, H. H. WWAOPUHA

AHHOTALMUA

lMpo6nema u yenb. OgHa 13 Npobnem BbicLero o6pa3oBaHUs — NOMcK APdPEKTUBHBLIX opM 00yyeHusi, obnagaroLmx
OVAAKTUYECKMM MOTEHLManomM B nraHe pasBUTUS CUCTEMHOIO, KPUTUYECKOrO, KPeaTUBHOMO M APYTUX TUMOB MbILUIIEHUS,
BOCTpebOBaHHbIX LUMPOBEIM 0bLiecTBOM. ABTOpbl npeanaralT Ans (popMUPOBaHUS KPUTUYECKOTO MbILLMEeHUS
KaKk yHMBepcaribHOro HaBblka, COOTBETCTBYIOLLErO Bbl30BaM TpaHchopMauuu u rnobanusaumm, KUcnonb3oBaTb
CpeacTBa TEXHOMOMMM UCKYCCTBEHHOMO MHTeNnekTa. Llens uccriedogaHusi — BbISIBUTb BO3MOXHOCTU MHOPMALIMOHHOTO
B3aMMOAENCTBUS OyayLUMX NEQArOroB C CEPBUCaMMN reHepaTUBHOIO KOHTEHTA ANS Pa3BUTUS UX KPUTUYECKOTO MbILLIEHNS.

MemoOb! uccnedoeaHusi. B kavectBe o6pasoBaTenbHOr0 CepBMCa FEHEPATUBHOIO KOHTEHTA, MO3BOSISHLLENO
co3gaBaTh HOBbIV 3MEKTPOHHBIN MaTepuan AMOAKTUYECKOro Ha3HavyeHus, ucnonb3yetcs HenmpoceTb Airuco. OnbiTHO-
nouckoBas paboTa npoBegeHa Ha 6Gase BsTtckoro rocygapctBeHHoro yHuepcuteta (Poccuiickas dPepepaums).
3agenctBoBaHO 72 cTydeHTa HanpasneHus noprotoBku — 44.03.05 [lleparornyeckoe obpasoBaHue, npodunb
"MpeomeTHoe oby4yeHue, TexHomorMm oby4eHus n BocnuTaHusA". [ONs OLEHKM YPOBHSI KPUTUYECKOTO MbILLIEHNS
aBTOpaMu paspaboTaH TEeCT, YYMTbIBAKLWINA yMeHusi, BblgerneHHble B. Bnymom. MNpu ctatuctuyeckon obpaboTke
AaHHbIX MCMONb30BaH Kputepun X<-Mupcona.

Pe3ynbmambi. OcOBGeHHOCTb NPeaCTaBNEHHOro BapnaHTa AesATeNIbHOCTU: C O4HOW CTOPOHbI, CEPBUC FEHEPaTUBHOIO
KOHTEHTa sBnseTcsa O0ObLeKkTOM u3yvyeHus (MONMUTUKA WCMONMb30BaAHWUS, BO3MOXHOCTM, LWAabMnoHbI, NaHenb
MHCTPYMeHTOB). C Apyrow CTOPOHbI, MPUMEHEHNE CEPBUCOB FEHEPaTUBHOIO KOHTEHTa — 9TO AONOSHUTENbHbIN PECYPC
ANA pasBUTUSA KPUTUYECKOro MbllineHus. Pabota GyayLimx negaroroB aKCNepUMEHTanbHOM rpynnbl OpraHn3oBaHa
no cregywlmum aTanam: U3yYeHue cepBuca MO MHCTPYKLMK, NMPUMEHEHME (yHKUMOHana U reHepauus HOBOrO
mMaTepuana, obcyxgeHve n hopmynmpoBaHme NPOMEXYTOYHbIX BbIBOAOB; aHanm3 v oueHka pesynbrata. CTyaeHThbl
NPUMEHSIIOT MHCTPYMEHTbI HerpoceTn Airuco And HanucaHusa akageMuyeckux 3cce U cTaTen, peaakTMpoBaHus
TEKCTa U COXpPaHEHUsI ero B pasHbiX hopmartax, MPOEKTMPOBAHMSA Auarnora ¢ BUpTyarbHbIM aCCUCTEHTOM, reHepaunm
n3obpaxeHnin. BbiSBMNeHbl CTaTUCTUYECKN AOCTOBEPHbIE PA3NNYMs B KA4ECTBEHHbIX U3MEHEHMSAX, MPOM30LLELINX B
negarorumyeckon cucreme (x< = 6,527; p < 0,05).

3aknroyeHue. OnpepeneHbl hakTopbl, BMMSAOLWME HA KAYECTBO MPYMEHEHUS CEPBUCOB reHepaTUBHOMO KOHTEHTA Ans
Pa3BUTUS KPUTMHYECKOTO MbILLITIEHMS MEAAroros: BO3MOXHOCTU aHanunsa 60rbLInX AaHHbIX, BbIIBIIEHWE 3aKOHOMEPHOCTEN
1 NPOTUBOPEUNIA; MHTEPAKTUBHOCTL B3aUMOAENCTBUS; CO3A4aHMe OPUrMHANbHOTO 0OPMITEHNS U YHUKANbHOMO AMarnora;
MPOrHO3NpOBaHWe pesdyrnbraTa.
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Developing critical thinking in future teachers
when working with generative content services

E. A. MAMAEVA, D. YU. LYAPUNOFF, Z. V. SHILOVA, N. N. SHADRINA

ABSTRACT

Problem and aim. One of the problems of higher education is the search for effective forms of training that have didactic
potential in terms of developing systemic, critical, creative, and other types of thinking in demand in the digital society.
The authors propose to use artificial intelligence technology to develop critical thinking as a universal skill that meets
the challenges of transformation and globalization. The purpose of the study is to identify the possibilities of information
interaction between future teachers and generative content services to develop their critical thinking.

Research methods. The Airuco neural network is used as an educational service of generative content that allows the
creating of new electronic material for didactic purposes. The experimental and search work was carried out based on
Vlyatka State University (Russian Federation). 72 students of the training program — 44.03.05 Pedagogical education,
profile "Subject training. Teaching and Education technologies" are involved. To assess the level of critical thinking,
the authors developed a test that takes into account the skills identified by B. Bloom. In statistical data processing, the
Pearson's chi-squared test was used.

Results. The peculiarity of the presented activity: on the one hand, the generative content service is the object of study
(use policy, capabilities, templates, toolbar). On the other hand, the use of generative content services is an additional
resource for the development of critical thinking. The work of future teachers of the experimental group is organized in the
following stages: studying the service according to the instructions, using the functionality and generating new material,
discussing and formulating intermediate conclusions; analysis and evaluation of the result. Students use the Airuco neural
network tools to write academic essays and articles, edit text and save them in different formats, design a dialogue with a
virtual assistant, and generate images. Statistically significant differences in the qualitative changes that occurred in the
pedagogical system were revealed (x2 =6.527; p < 0.05).

Conclusion. The factors influencing the quality of the application of generative content services for the development of
critical thinking of teachers are identified: the possibilities of big data analysis, identification of patterns and contradictions;
interactivity of interaction; creation of original design and unique dialogue; forecasting of the result.
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INTRODUCTION

At the World Economic Forum held in Davos in January 2025, experts analyzed changes in
42 indicators [1]. They combined them into five groups: "trade and investment", "innovation
and technology", "climate and resources", "health and well-being", "peace and security", and
determined that the main factor in shaping the information space remains a person. Among the key
skills of a modern person, scientists recognize the leading role of critical thinking [1]. Although in
the Atlas of New Professions, developed under the auspices of the Agency for Strategic Initiatives,
not critical, but systemic thinking is defined as one of the most sought-after skills of the future [2].
Experts from the National Research University Higher School of Economics determine that systemic
thinking is largely related to the 4K concept. It is impossible to critically evaluate information
without creativity and the ability of a person.

International recommendations on the ethical aspects of the development and application
of artificial intelligence were formulated within the framework of the UN General Conference on
Educational, Scientific, and Cultural Affairs. It should be noted that the document does not contain
any strict restrictions on the use of AlL. As a result, there is an active introduction of AI models (in
particular, services for generating various content) into the training, education, and development
of members of a modern digital society [3]. For Russia, the provisions of the Federal Law No. 123-
FZ determine that the use of Al for various spheres of public life is still under an experimental legal
regime [4]. Therefore, many controversial situations arise: whether it is worth using generative
neural networks in training; and how AI algorithms will contribute to the quality of improving
education and training of in-demand specialists for the digital economy.

D. Okti, S. Solfema, Y. Karneli point out that the digital modernization of society and education has
significantly changed the didactic landscape, requiring educators to adapt to technological innovations
and the pace of their development [5]. J. Dempere et al. note the transformative role of ChatGPT and
the need for appropriate training of educators to implement generative networks in the educational
process [6]. M. Ali and L. Guibas note that, unlike traditional teaching methods, most of which are
based on the passive transfer of information, ChatGPT involves students in interactive information
interaction [7]. Such interaction is based on dialogues, problem-solving tips, and critical assessment
tasks. The key advantage of ChatGPT in education, according to the authors, is its ability to provide
a personalized learning experience. Moreover, ChatGPT supports the development of critical cognitive
skills by simulating real interaction scenarios and facilitating productive discussions. Thanks to
interactive dialogues, students can practice solving real problems in a "virtual" space. At the same
time, conditions are created that ensure that students achieve academic success. At the same time,
teachers themselves must consciously use generative neural networks, and critically approach their
choice. And apply Al under educational goals and standards.

T. V. Kornilova and V. A. Savelyeva determine that critical thinking is an integrative construct
reflecting the relationship of many different processes, both cognitive and emotional-personal [8].
However, as J. J. van Rensburg and W. Rauscher argue within the framework of complex analytical
work: there are not enough systematic complete studies that could help teachers understand
the essence of critical thinking and apply it within the framework of didactic interaction in the
information environment [9].

Research hypothesis: organizing practical activities of teachers with generative content services
will provide additional resources for developing their critical thinking as an important skill of a
sought-after specialist of the future.

The purpose of the work — is to identify the possibilities of generative content services for
developing the critical thinking of future teachers.

Research objectives:

* clarify the problems and possibilities of using generative content services in teaching students
of pedagogical specialties;

* describe options for using generative services in the work of teachers, taking into account their
future work functions;

* identify factors influencing the quality of using generative content services for developing
critical thinking of future teachers;

* experimentally test the effectiveness of the proposed option for organizing practical activities
when teaching students.
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MATERIALS AND METHODS

Generative content is the material obtained using AI algorithms, which can take various forms:
text, code, image, presentation, table, panorama, model, video, and audio. The educational service of
generative content is an online resource that allows you to create new content for didactic purposes.
Critical thinking of a teacher is his or her ability to analyze information obtained using generative
neural networks, using the laws of logic; make judgments and reasoned decisions. It helps not to take
anything on faith without evidence, but at the same time be open to new ideas and methods.

The experiment involved 72 first-year students of the Faculty of Pedagogy and Psychology of
Vyatka State University (Russian Federation). Field of study — 44.03.05 Pedagogical education (with
two training profiles), profile "Subject training. Teaching and Education technologies". The average
age of students is 18 years (75% - female, 25% - male).

The authors of the study chose Airuco (https://lk.airuco.ru/register) as the main service of
generative content with which students interacted. This is a domestic neural network that generates
texts, articles, and other content to solve problems of professional activity. It allows you to easily
create descriptions, and reveal the essence of the phenomena and processes being studied. It works
on the basis of Chat GPT and offers more than 30 types of templates. When choosing the service,
the advantages of its use, examples of generation, and the main built-in tools of the function were
analyzed. A comparison with other analogs was made. User reviews, tariff plans, and terms of use of
Airuco were studied. The functions of the service that were actively used in teaching and organizing
information interaction aimed at developing students' critical thinking: paraphrasing and rewriting,
creating descriptions for videos, a team of assistants in designing dialogues, content randomization, a
document editor, and templates.

The following services were used as auxiliary services in the classes: YandexGPT (for example, as
an alternative to Airuco and comparing them on several positions) and Gamma AI (for joint work on a
project; creating presentations based on the results of discussions with the addition of argumentation
text, images, animation and video).

Future teachers were involved in working with generative content services studying the discipline
"Digital Information Processing Technologies". In the presented study, the authors adhere to the
criteria of skills identified by R. Bloom to assess the development of critical thinking. The levels of
students' critical thinking were assessed according to the following criteria: 1) knowledge (data and
facts from the field of professional activity and related areas); 2) comprehension (interpretation of
data and facts); 3) application (application of interpreted information in new professional situations
to support/refute an opinion); 4) analysis (comparison of intermediate conclusions according to
criteria significant for a professional situation); 5) generalization (formulation of a conclusion); 6)
assessment (determination of validity, reliability, impartiality of conclusions).

For diagnostics, the authors of the study developed a test of 60 questions (for each question on
the Bloom criterion). The correctness of the question was assessed from 2 points. To formulate a
conclusion about the formation of critical thinking, the level was calculated as follows: 110 and more
- "high", 50-109 - "average", 49 and less - "low". A more accurate methodology and interpretation
- of the program and the results of the study. A control (36 teachers) and an experimental (36
teachers) group were formed. In statistical data processing, the Pearson's chi-squared test was used.

LITERATURE REVIEW

S. Zhao examines an innovative system for assessing professional education based on the theory
of multiple intelligences [10]. The author's study is a variant of the practical application of the theory
of multiple intelligences, a direction for future educational reforms. D. Okti, S. Solfema, and Y. Karneli
provide a comprehensive review of the literature on the required personality traits and competencies
of teachers in the era of globalization, especially digital skills, innovative teaching methods, and
the ability to adapt socially [5]. D. Okti, S. Solfema, and Y. Karneli highlight such aspects as digital
literacy, creativity, and critical thinking. They also emphasize the problems of relevant innovations:
the digital divide, the need for continuous improvement of professional skills, and the mental
unpreparedness of some mentors for radical changes. E. V. Soboleva et al. prove that programming,
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the development of a virtual game world is one of the effective original and non-standard techniques
and ways of solving educational contradictions, problems, and difficulties [11].

R. Ganguly notes that radical changes caused by technological innovations, challenges of the
digital society, and the geopolitical situation leave their mark on the role of teachers and school
principals [12]. They should not only be able to independently manage future changes in the
educational system but also be their initiators. Therefore, it is necessary to create conditions for
participants in the didactic process that promote their involvement in learning, and the development
of a digital culture of cooperation and critical discussion. The latter presupposes the formation of
skills and abilities that form the basis of human critical thinking. E. Makid and J. Makioé determine that
critical thinking is one of the most important skills of the 21st century, which will become increasingly
important according to employers [13]. However, many graduates of higher education institutions
often lack the formation of those skills and abilities that form the basis of critical thinking.

J. Dempere et al. determine that the rapid development of Al necessitates a unified mental
effort by all participants in the didactic process aimed at understanding the consequences of its
implementation in the educational space [6]. The authors systematize various points of view on
the potential of ChatGPT in education. They note the positive aspects of ChatGPT in education:
research support, automated assessment, and optimization of human-computer interaction. Among
the problems of innovations, J. Dempere et al. highlight: the need to ensure the security of online
testing and track plagiarism, the digital literacy gap, violation of privacy, misuse of resources,
bias, misinformation, a decrease in direct personal interaction and increased anxiety from virtual
communication with a bot [6]. M. Ali and L. Guibas emphasize that the integration of generative Al
tools such as ChatGPT into educational practice opens up innovative opportunities for the formation
of a new approach to learning and the emergence of new tools for the development of cognitive skills
[7]. The authors substantiate that ChatGPT is becoming a powerful tool for transforming traditional
teaching methods, supporting interactive interaction, and developing cognitive skills.

C. Kooli presents a comprehensive review of the main potential problems associated with using
chatbots in education [14]. The author studies the advantages and limitations of Al systems and
chatbots, as well as their role in supporting human activity and judgment. The author concludes
that the methods of assessing student work in a new era of education should be more creative and
innovative. The article emphasizes the need for teachers to adapt to the new reality of active Al and
chatbot implementation systems. Y. Wu considers the consequences of ChatGPT integration into the
educational space, focusing on critical thinking [15]. The author points out that with the advent of
ChatGPT and its rapid integration into education, teachers face such a dual problem: on the one hand,
neural networks are innovative tools for improving the quality of education. On the other hand, they
can create conditions that hinder the development of critical thinking and students' analytical skills.

N. A. Sheerawi et al. discuss the impact of digital tools on the level of logical and mathematical
intelligence of future mathematics teachers [16]. The authors identify the problem of using
exclusively traditional curricula for teaching mathematics, which leads to low student performance.
According to the scientists' conclusions, the use of innovative tools contributes to the development
of cognitive skills of all participants in the didactic process. M. Tashtoush et al. evaluate the
effectiveness of AI methods and algorithms on the critical thinking skills in mathematics among
secondary school students [17]. The authors found significant improvements in the level of critical
thinking among students in the experimental group exposed to Al methods. Particular shifts are
noted in deduction, interpretation, inference, and evaluation. The results of M. Tashtoush et al. prove
the effectiveness of Al-based methods in improving both critical thinking skills and attitudes towards
mathematics [17]. As a development of their study, the authors propose making appropriate changes
to the training program for mathematics teachers.

R. Telussa, J. Kaihatu, and P. Arjanto evaluate how problem-based learning using Al elements can
help in developing critical and creative thinking in 7th-grade students when teaching mathematics
[18]. K. Reddy and G. Lakshmi determine that the use of digital and virtual technologies in teaching
is the norm of the information educational space of the twenty-first century [19]. Therefore, their
use in the development of critical thinking is not an exception. The authors point out that although
several studies have been presented on the development of critical thinking using virtual/online tools,
there are practical problems in the usage of new digital tools by teachers. Their experience describes
the practice of students creating digital stories that contribute to the development of creativity and
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critical thinking. A similar study is conducted by E. V. Soboleva et al., who evaluate the didactic
possibilities of students' activities in creating timelines for their creative thinking development [20].
R. W. Santana, M. J. Alonzo, D. Cruz-Mena prove that interactive forms of interaction in a virtual
format can be considered as a way to move away from the routine style of activity and search for
optimal ways of further activity [21].

S. Wang et al. note that the development of Al: has profoundly affected the education sector; has
opened up opportunities to improve the skills of teachers. Based on the study results, the authors
offer recommendations to encourage teachers to use intelligent learning systems [22]. A. N. Lyonga,
G. Moluayonge, A. Nkeng study the relationship between the skills that form the basis of computer
literacy, teachers and their performance [23]. The authors recommend that practicing teachers
know how to optimally and effectively combine the content of the subject area, teaching methods
and innovative computer technologies to organize interaction in the classroom. M. Y. Tsenov and M.
A. Bakracheva determine that digital competence should be considered a key position determining
the demand for a teacher in the labor market and the field of education [24]. At the same time, the
authors prove that there is no single attitude among scientists and methodologists to Al and its role
in the professional self-realization of a teacher. The results of the study describe forms of critical and
conscious choice of Al to support the activities of young teachers. The results of the study describe
the forms of critical and conscious choice of Al to support the activities of young teachers.

E. A. Mamaeva, E. V. Shchedrina, L. A. Zhuravleva consider the possibilities of using game tools
to develop critical thinking [25]. The authors based on the criteria proposed by B. Bloom. E. A.
Mamaeva, E. V. Shchedrina, L. A. Zhuravleva note that studying new material in the format of quest
rooms will not only contribute to increasing the motivation and involvement of students but also
create additional conditions for them to acquire skills in analyzing data from the surrounding world,
converting information from verbal form into a computer model, evaluating the resulting model and
reasoned discussion of the results of cognition. E. A. Mamaeva et al. determine that the information
interaction of future teachers during the design and technical implementation of the student's
dialogue with the chatbot supports: cognitive and metacognitive development, solving educational
and professional problems of a practical orientation, involving the implementation of plans and
projects, tasks of analyzing the results of work based on their inclinations and interests [26].

S. P. Elshansky in his research tries to find an answer to the question of whether artificial
intelligence can provide cognitive efficiency of learning [27]. The author identifies and analyzes such
factors as gadget stress, misunderstanding of what has been read (functional illiteracy), different
cognitive readiness of students in the classroom, and insufficient educational attention. A. V. Rezaey,
A. M. Stepanov, N. D. Tregubova believe that in the era of Al, a fundamentally new approach is
needed to understanding what higher education is and how to ensure high-quality training of
in-demand specialists [28]. M. V. Vinichenko et al. identify the nature of threats and risks for humans
and society from digitalization and the introduction of artificial intelligence from the perspective of
Russian and Slovak students of generation Z [29]. The study allowed the authors to conclude that
digitalization and AI provide comfortable conditions for the life of the younger generation. But at the
same time, the danger of human dependence on the digital virtual environment is increasing.

I. A. Aleshkovski et al. prove that it is important for higher education and society as a whole
to understand how students react to the new capabilities of AI, how they apply its resources in
cognition, and how they evaluate their experience of using new technologies. In the article, the
authors provide figures and facts on how Russian students evaluate their personal experience of
using neural networks in educational activities [30]. Also, I. A. Aleshkovski et al. highlight the most
popular Al functions and characterize the students' satisfaction with these functions. The authors
propose to revise the forms of students' independent work, the wording, and the content of final and
test assignments.

The performed analysis of the literature allows us to objectively conclude that:

* the introduction of Al-based models and algorithms, including services for generating didactic
content, is an important area of modernization of education at the university;

* systematic teacher training is required, including practical activities to develop the critical
thinking of digital school mentors, regarding their mastery of methods, ways of understanding,
evaluating and applying Al models in their future professional activities.
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RESEARCH PROGRAM

At the first stage, an analysis of literature and innovative practices on the use of Al algorithms
in training and personal development was conducted. Various generative content services and their
didactic potential (for working with text, images, videos, panoramas, code, presentations, etc.) were
considered. Here, Al services that allow simultaneous work with the content of various contents
(paraphrase texts, design scripts, create images) were highlighted. The authors specified Airuco and
Gamma Al as such "magic" resources. However, the choice was made in favor of the first service,
according to the criteria from the research methodology. The content of the discipline "Digital
Information Processing Technologies" was clarified in terms of allocating time resources for working
with generative content services.

Here, a methodology for assessing the level of critical thinking was selected. The authors
reviewed the test for assessing critical thinking in schoolchildren (Yu. F. Gushchin), the "Complex
Analogies" method by E. A. Korobkova, the "Exclusion of Concepts" method (adapted by A. A.
Karelin), and Bloom’s taxonomy. Reasons for choosing the following technologies: structuring the
educational process, accurate and objective assessment, identifying gaps in knowledge, assistance in
assessing the effectiveness of training and one’s own actions. According to the criteria (knowledge,
comprehension, application, analysis, generalization, evaluation), the authors formulated questions
for testing first-year students studying in the field of 44.03.05 Pedagogical education (with two
training profiles), profile "Subject training. Teaching and Education technologies". Examples of
questions:

* according to the criterion "knowledge": define the concept of "digitalization of education";

e according to the criterion "comprehension": explain the meaning of each of the terms included
in the concept of "digitalization of education";

* according to the criterion "application": it is necessary to develop a form designed for
registration for an event and collecting information on the results of a completed event.
Recommend a suitable online service;

* according to the criterion "analysis": indicate the advantages of the service recommended for
registration for an event and collecting information on the results of a completed event;

* according to the criterion of "generalization": give examples of the use of digital services for
information exchange between team members;

* according to the criterion of "evaluation": list at least three positive changes in the ways of
interaction between participants in the educational process that have appeared as a result of
the digitalization of education.

The integrated indicator for formulating a conclusion about the development of critical thinking
was calculated as follows: 110 or more — "high", 50-109 - "average", 49 or less — "low".

In the second stage of the study, students studied the materials of the discipline and worked
with services for generating didactic content. First, according to the instructions, they completed a
creative task reflecting the specifics of their training.

In the third stage of the study, factors influencing the quality of the use of generative content
services on the development of critical thinking of future teachers were identified.

RESEARCH RESULTS

The course "Digital Information Processing Technologies" is studied by students, future teachers,
in the second semester of the first year. Approximate list of topics studied: "Digitalization of Society
and Education", "Classification of Information Technologies", "Digital Educational Environment",
"Digital Educational Resources", "Information Security", "Digital Technologies for Processing Text
Information for Educational Purposes", "Digital Technologies for Processing Tabular Information for
Educational Purposes", "Digital Means of Presentation Graphics and Visualization of Information for
Educational Purposes", "Application of Cloud Technologies in Education".
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As part of the lesson devoted to studying the range of digital educational resources, the teachers
of the course together with the students during a brainstorming session highlighted the advantages
of using Al in the work of a digital school teacher: automatic checking of assignments and tests;
creation of individual curricula; development of new teaching methods; formation and development
of student motivation; analysis of the emotional state of students; development of online
courses and distance learning programs. Here we also looked at various services for generating
text (CopyMonkey), images (Shedevroom), spreadsheets (GPT Excel), scripts (Gamma), and
presentations (Wepik).

Their didactic capabilities in checking written work are highlighted (for example, https://
rehand.ru/#rates). Or resources for checking spelling, style, and grammar, which helps to correct
and paraphrase texts (LanguageTool), and checking practical reading skills (https://skorochtenie.
online/test). Then, all participants were divided into experimental and control groups using
control testing materials.

Stage "Critical understanding of the results of "foreign" analytical activity". Participants in the
experimental group were asked to do the following work: check the current information from neural
network developers for the relevance of functionality, and tariffs. For example, students found that
the Yandex.Practicum Code magazine contains the material: "Neuronki-2025: an overview of the best
for creating images". Also, during the analytical work, future teachers established that the text was
updated on 01/16/2025, but some of the information in the article, unfortunately, is out of date.

Fact 1. For example, the article says about Shedevroom that "Shedevroom only works in mobile
application (App Store, Google Play), generation takes a couple of minutes. For one request, 4
options are created that cannot be edited. On the site, you can view images generated by requests
from other users, rate pictures, comment, or forward them". But in practice, it has been verified that
on the Shedevroom website, since last year, you can create 70 pictures and videos.

Fact 2. It is written that Lexica "in the free version, you can create up to 48 images per month
(four are written off per request)". When opening an account in the neural network, users from the
Russian Federation do not have free options. A subscription is required. And so on. The conclusion
that was formulated in the experimental group: you can (even should) view the services from the
review, but not all the information is relevant at the moment.

Then the students studied each of the information technologies in detail: text processing
technology, graphics, and spreadsheets. The logic of their study: purpose, basic concepts, functional
capabilities, and application for solving practical problems. As part of the lesson "Application of cloud
technologies in education", students were asked to do a project, a creative task: 1) study the service
for working with generative content according to a short instruction from a mentor; 2) apply the
service to support the didactic process on materials from their professional interest.

As noted earlier, the authors of the presented study chose Airuco as a key service for organizing
information interaction. Stage "Studying the service according to the instructions". Register on the
website and log in to your account (https://lk.airuco.ru/user/templates).

1. Study the vertical toolbar: Templates, Al Article Wizard, Smart Editor, Al Editor, AI Image, Text
Voiceover, Speech Recognition, Chat with AI, and others.

2. For each item of the vertical menu, a horizontal menu also opens. For example, the Al Article
Wizard contains "Get Ideas", "Summaries", "Topics for Discussion", and "Images".

2.1. Let's look at an example of the function working on the topic for the article "Critical Thinking
in a Digital Society". Enter this phrase in the topic block (by definition, use a maximum of 2000
characters). Number of topics: 3. Set the maximum number of keywords and their meanings. For
example, 10 words and meanings - "criticality, competence, digitalization, analysis comparison,
demand, information". Idea options from the service: "Comparison of the demand for information”,
"Analysis competence in digitalization", and "The role of criticality in a digital society".

2.2. Select the topic "The role of criticality in a digital society" and go to the next step. Similarly,
configure the number of notes (3) and the number of subheadings (5). One of the options for 5
subheadings of the note: "Teaching criticality in a digital environment, The role of education in
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developing critical thinking, Analysis of students' digital skills, Comparison of educational programs
on digital literacy, The need to introduce critical thinking into the educational process."

2.3. Select the specified summary and then go to the "Topics for discussion" step. Here you can
customize the structure of the article and get a set of key points from the service. For example, for
the subheading "Teaching criticality in the digital environment", the service will offer 2 key points:
"Criticality is an important competence in the digital environment", and "Analysis and comparison of
information are key skills".

2.4. In the next step, add images to your article. Images are also generated by the service based
on keywords.

3. To switch to chat mode, select the appropriate tool in the vertical menu. The process of
communicating with the bot itself is carried out through a dialog box. Choose the role of the
interlocutor depending on what task you have. Take the first role-playing chat with AI (with the
"Travis Guider") and find universities in Kirov.

4. Independently study the remaining tools of the vertical menu. The "Generation of personalized
content" stage. At this stage, each participant used assistants (and other tools) specifically for their
professional field. For example, they defined what "digitalization of education" is. Or they wrote an
academic essay on the use of AR/VR in education.

Stage "Discussion and formulation of intermediate conclusions". During the discussion,
based on the results of the work described above, the participants identified the key functional
capabilities of Airuco:

Paraphrasing and rewriting. The presented online neural network is a text generator that
paraphrases content without losing its original meaning. Allows you to increase the uniqueness of
content for SEO optimization.

Creating descriptions for videos. The Al text generator can automatically create interesting and
creative descriptions for videos. Descriptions are generated based on introductory information about
the video: keywords and other initial data.

Chatbot for dialogues. Airuco provides the ability to communicate with a chatbot that will
help in solving various problems in a dialogue format. If clarification or revision is required,
it is necessary to specify the task. The intelligent assistant will rework the answer taking into
account the new input data.

Content randomization. The online text generator allows you to create many unique versions of
the same text. The function can be used for announcements, short descriptions, and notes. Airuco
allows you to preserve the humanness of the text as much as possible.

Convenient document editor. The platform provides a convenient built-in editor for modifying
and formatting the created content. Users can edit texts directly on the platform, and save them in
various formats, including PDF, Word, and TXT. The editor supports the import and export of files and
simplifies working with documents.

Templates. The platform offers a wide selection of templates for various tasks. You can use a
lyrics generator for a song, ideas for a blog, or create advertising texts or articles on a given topic.
Templates are constantly updated and replenished.

Stage "Conclusion in the format of a presentation". Participants of the experimental group
made a presentation in which they presented the results of their information interaction with
the service tools.

Methodological recommendation 1. Note that future teachers could use an alternative
service, for example, YandexGPT. In the presented study, only two students took advantage of
the proposed opportunity.

Methodological recommendation 2. Future teachers could develop a presentation both
independently and with the help of a generative content service, for example, Gamma Al.
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Stage "Critical understanding of the results of their analytical activity". At this stage, students
analyzed the results of their interaction with generative content services. Here is one of the answers
received during critical understanding: "Artificial intelligence technology still has its shortcomings,
so it is recommended to double-check its answers. Neural networks are not yet capable of producing
the very product of cognitive activity that a person is capable of creating. But being an irreplaceable
information and creative assistant is quite possible". Since there was an option to use the alternative
YandexGPT service. It was suggested to compare the functionality (advantages and disadvantages).
For example, the advantages of YandexGPT: it is free and works in Russia without restrictions; there
is a function of a brief retelling; it saves time when you need to get acquainted with a large amount
of material. Disadvantages: it makes mistakes in facts, often makes things up; it does not always
personalize the request. Pros of Airuco: it operates on the basis of ChatGPT, designing the structure
of an article/essay, description, or development idea. Cons: the quality of the generated images does
not meet the requests and expectations, only 10,000 characters and 5 images are free. Based on
the results of this stage, future teachers formulated the following recommendations for the use of
generative Al services in the work of a digital school mentor:

1. Clearly define the goals and objectives. Before choosing an Al service, determine what didactic
tasks you want to solve;

2. Study the functionality and tools of Al services that suit your needs. Check out various
platforms for the specifics of your didactic aspirations;

3. Evaluate the quality and accuracy of responses to your prompts - the results of the activities of
online services;

4. Consider the cost and tariffs of use;

5. Pay attention to other users' reviews and their objectivity. But remember that self-testing is the
main selection criterion.

The participants in the control group also developed a project demonstrating the use of cloud
technologies in education. However, Al services usage was not a mandatory criterion for completion.
Topic options: "Prepare a newsletter providing information on the main objects that may be subject
to intentional or unintentional impact, from the point of view of the information security of the
educational organization"”; "Develop an interactive application for knowledge control in a game form
(for example, to check how the multiplication table by 2 is learned). Use any software"; "Develop a
test task of 7 questions of different types on one of the topics of your subject area, using any of the
online test designers known to you". After the experimental work on the proposed stages, testing
was again carried out to determine the teacher's level of critical thinking. To interpret the results, the
following levels were introduced: "high", "low", and "average".

"High level" - the student independently, without errors and in compliance with the principles
of ethics and information security used generative content services to obtain knowledge (data and
facts) from the field of professional activity and related areas. The future teacher used the service
for understanding (interpretation of data and facts), applying the information in new professional
situations to support/refute an opinion, comparing intermediate conclusions, formulating a
conclusion, and a final assessment.

"Average level" - the student, with minor assistance from a mentor, with one or two minor errors,
used generative content services in his/her activities, according to Bloom's taxonomy.

"Low level" — the student needed intensive assistance from a teacher, both in mastering the
generative content service and applying it in practice to solve professionally oriented problems. In
most situations, the student did not think about the need to comply with the principles of ethics and
information security when implementing Al algorithms in didactic interaction. Table 1 presents the
results of the assessment of intellectual skills as indicators of the development of critical thinking of
future teachers before and after working with services for generating various content.

The following hypotheses were accepted: Hg: the level of critical thinking of future teachers in
the experimental group is statistically equal to the level in the control group; Hy: the level in the
experimental group is higher than the level of the control group. For a = 0.05, )(2 it Is equal to
5.991. It was determined that xzobs.l < x2crit (0.064 < 5.991), and xzobs.z > )(Cicrit (6.527>
5.991). Therefore, changes in the indicators of critical thinking development are not random.
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Table 1

Assessment of indicators of development of critical thinking before and after working with Al services

Groups
Level Control (36 students) Experimental (36 students)
Before the experiment After the experiment Before the experiment After the experiment
High 3 (8%) 4 (11%) 3 (8%) 9 (25%)
Average 13 (36%) 14 (39%) 12 (33%) 19 (53%)
Low 20 (56%) 18 (50%) 21 (59%) 8 (22%)

Let us analyze the dynamics by training levels:

1. In the control (56%) and experimental (59%) groups, the level of critical thinking of most
students before working with neural networks is low. This situation is explained by the fact that first-
year students are initially not very inclined to be independent in completing assignments, rarely
show creativity, and are distinguished by inadequate self-esteem. Working with neural networks
contributed to the fact that after the information interaction according to the plan described above, in
the experimental group, the proportion of students with a low level of critical thinking decreased by
37%. In the control group, the dynamics are less significant - 6%.

2. In the experimental group, the dynamics at the "high" level is 17% (from 3 students to 9).
In the control group - an increase of one respondent (3%). Such changes are since working with
content generation services allowed students to look at themselves from the outside, re-evaluate
their actions, and reconsider the meaning and role of error in their own thinking.

DISCUSSION OF RESULTS

In the presented research materials, the authors took into account the conclusions of experts from
UNESCO [3], the Agency for Strategic Initiatives on the importance of developing critical thinking
for the sustainable development of society [2]. At the same time, the work takes into account
the conclusions, assumptions, and recommendations of the international community in terms of
the impact of Al algorithms on the educational process: on the level of training and achievements
(both the digital school mentors themselves and their future students), on the level of thinking
development (in this case, critical). However, a number of the formulated conclusions can be
considered as grounds for additional study of the issues of personality education by means of Al

We believe that the study was able to confirm the findings of J. Dempere et al. on the
transformative role of services for generating content of various formats (text, images, code,
tables) [6]. In addition, there is a development of the ideas of M. Ali and L. Guibas that the use of
Al contributes to the formation of cognitive skills [7]. The presented materials are a continuation
of the early studies of E. A. Mamaeva et al. on the need to purposefully study the possibilities
of integrating AI models into disciplines that form the basis of training programs for in-demand
teachers of the digital society [26].

As further directions for refining the formulated conclusions, we will define: inclusion of other Al
systems (for example, large language models) in the training of teachers; development of materials
for the creation of a separate discipline adapted for students of pedagogical specialties.

CONCLUSION

Thus, the work of teachers with Al algorithms improves the quality of the learning process
and personalization of the educational program. In addition, the organization of information
interaction between digital school mentors and generative content services creates additional
conditions for the development of their critical thinking because students use them at the stages
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of: studying the generative content service according to the instructions; understanding the
didactic potential and functionality of the Al service; generating new material using the tools of
the personalized content service; discussing and formulating intermediate conclusions; presenting
opinions in the format of presentations; assessing and critically understanding the results of their
own/other people's analytical activities.

The participants in the experimental work identified the following factors influencing the quality of
the use of Al services in the development of their critical thinking:

1) the ability to analyze big data, and identify trends, patterns, and contradictions. Teachers need
to be able to interpret data obtained from neural networks to optimize the educational process;

2) interactivity of interaction and learning. Neural networks allow you to create personalized
educational materials and adapt them to the individual needs of students;

3) the ability to create original designs and unique dialogue for different groups of users;

4) improved adaptation. Automated systems based on neural networks can analyze user
performance and identify potential problems for prompt response;

5) assistance in developing new methods (notes, techniques) and refining those already used
in practice;

6) predicting success. Neural networks can predict students' success based on their individual
characteristics and the educational environment.

Limitations when working with generative content services in the didactic process:

* assistants cannot always formulate an answer to a request for users accurately and correctly,
using complete and reliable information;

e virtual assistants do not take into account all possible answer options. Therefore, the teacher's
task is to develop a well-structured and accurate set of questions with expected answers;

* insufficient service resources for context analysis, and understanding the specifics of the
situation.

The results obtained can be used to improve training programs for future teachers in terms of
mastering those Al tools that will allow digital school mentors to make the process of information
interaction more interactive, exciting, and motivating: to independently acquire new knowledge and
critically understand it.
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