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Abstract. Problem statement. The integration of artificial intelligence (Al) into the field of
education has become one of the key factors transforming pedagogical activities worldwide. The
proliferation of generative Al tools (ChatGPT, DeepSeek, GigaChat) is accompanied by numerous
discussions about their impact on the learning process and teachers’ professional activities. Among
the main challenges highlighted in the global academic literature are: 1) the lack of unified attitudes
towards Al use; 2) insufficient digital literacy among participants in the educational process; and
3) ethical and long-term risks of applying Al in education. The aim of this study is to explore
future teachers’ attitudes towards the use of generative Al in solving professional tasks and to
determine the impact of additional training on their perception of Al tools. Methodology. The
empirical study involved 32 students pursuing a pedagogical profile. Surveys were conducted
before and after completing an elective course on the use of Al in teachers’ professional activities.
Methods included self-assessment (attitude survey), analysis of survey data, and statistical
processing of results using the Student’s t-test to assess the significance of changes in future
teachers’ attitudes towards Al. Results. The significance of additional training for improving
future teachers’ attitudes towards Al has been confirmed. It was found that generative Al is
perceived most positively in text generation tasks, while tasks involving assignment grading and
generating video and audio materials inspire the least trust. The training helped reduce negative
perceptions and improved the attitude towards using Al in solving professional tasks. Conclusion.
The findings confirm the need for targeted training for future teachers in the fundamentals of Al
to minimize negative aspects and ensure effective use of the technology. The developed principles
could form the basis for creating educational disciplines and professional development courses,
enabling more rational and safe applications of Al in education.
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AnHoraums. [locmanosxka npoonemsvl. BHenpenue nckyccrBenHoro unremiexra (M) B
ctepy o0Opa3oBaHUs CTAHOBUTCS OJJHUM M3 KIIFOUYEBbIX (PAKTOPOB TpaHC(HOpMAIMHU MTearoruye-
CKOM [IesATeNbHOCTU BO BceM Mupe. PacnpocTpaHeHne MHCTPYMEHTOB reHeparusHoro MU
(ChatGPT, DeepSeek, GigaChat, Perplexity) conpoBokaaeTcss MHO)KECTBOM JTUCKYCCHH, CBS-
3aHHBIX C €Tr0 BJIMSHUEM Ha mporecc 00ydeHus U Npo(ecCHOHATBHYIO NeATeILHOCTD Me1aro-
roB. Cpeay OCHOBHBIX MPOOJIEM, BBIACISEMBIX B MUPOBOI HAYYHOH JIUTEpaType, YyIIOMHHAIOT-
csi: 1) oTcyTCTBHE €MHOTO OTHOIICHHS K Mcmonb3oBaHuio UU; 2) HenocTarounas mudposast
IpaMOTHOCTh YYaCTHUKOB 00pa30BaTeIIbHOTO MpoIiecca; 3) ATHYESCKHUE U JIOJITOCPOUHBIC PUCKH
npumenenust U B o6pazoBanuu. Ilenp uccienoBanms 3aKIr0UacTCsl B M3YYCHUH OTHOIICHHS
Oy/IyIIuX TeJaroroB K MCIoiIb30BaHui0 reHepatuHoro M B mpodeccrnoHaibHBIX 3a/1a4ax, a
TaKKe B BBISBJICHUHU BIUSHUSI JOMOJTHUTEIBHOTO OOy4EHUS Ha BOCTIpUsATHE HHCTpyMeHTOB UN.
Memoodonoeus. B SMIMpUYECKOM HUCCIICAOBAHUY MPUHSITN yyacTre 32 00ydaromuxcs mneaaro-
rudeckoro npodwis. [IpoBoauiIoch aHKETUPOBAHKUE IO M MOCIE MPOXOXKICHUS 3JICKTHBHOTO
Kypca o npumeHerno M B mpodeccnoHalbHON NesTenbHOCTH Tearora. Mcnoas3oBanuch
METO/IbI CAMOOIIEHKH (QHKETa OTHOILIEHHMS), MPOBOIMIICA aHAU3 JaHHBIX AHKETUPOBAHUSA U
CTaTucTHYeCcKas 00padoTKa pe3ylbTaToB ¢ MpUMEHEHHEM t-KpuTepust CThIOICHTA IS OIICHKH
3HAYUMOCTH U3MEHEHUH B OTHOIICHUM Oyaymux reaaroroB k UN. Pesyremamur [lonrBepxe-
Ha 3HAYUMOCTH JOMOJHUTEIBHOTO 00YUYCHHS [T M3MEHEHHSI OTHOILCHHS OYyIyIUX MEeIaroron
k . BeisiBieHo, 4to renepatuBHbiii M Hanboiee monokuTeaIsHO BOCIPUHUMACTCS B 3a/1a-
yax reHepaluu TeKCTa, TOrJa Kak HauMEHbIIIee JOBEPUE BBI3BIBAIOT 33/Jaul MPOBEPKH 3aJaHHUH
W CO3/IaHue BUJICO- U ayauomarepuaioB. O0ydeHue crocoOCTBOBAIO CHIKEHUIO OTPHIIATEIh-
HOT'O OTHOIICHHUS U YIYUYIICHUIO BOCIIPHATHS HCIIOIb30Banus MU B pemennn npodeccrnoHab-
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HBIX 3a/1a4. 3axarouenue. T1odydeHHbIE pe3ysIbTaThl MOATBEPIKAAIOT HEOOXOAUMOCTD IieIeHa-
MPaBJICHHOr0 O0ydYeHUsl OyAyIIuX IeqaroroB ocHoBaM padoTel ¢ MU mms MuHUME3AIMH
HEraTHBHBIX acleKToB U 3(P(EKTUBHOIO HMCIOIb30BaHMUS TEXHOIOTHNA. PazpaboTaHHble MOO-
JKCHHS MOTYT MTOCJIYKUTH OCHOBOM JJIs1 CO3aHUsL y‘leGHLIX JUCHUIUIMH U KYPCOB IMOBBIIICHUSA
KBaJH(DUKAIMU, YTO TIO3BOJIHUT OOCCICYHTh OOJIee PalMOHANIBHOE H OS30MacHOe IPUMCHEHHE
NU B obpazoBanuy.

KuroueBble ci1oBa: HelipoceTH, O0JbIINE SI3BIKOBBIE MOJIENH, HU(PPOBasi IpaMOTHOCTb, T'e-
HEpaTUBHBIN MCKYyCCTBCHHBI HHTEIJICKT, IH(poBas Tpanchopmanus oOpa3oBaHHs, HUCKYC-
CTBEHHBII MHTEIJIEKT B paboTe OyAyIIMX MMeJaroro, mpo0ieMbl HCKYCCTBEHHOTO MHTEIIIEKTA,
OTHOIIIEHWE CTYIEHTOB K HcKycctBeHHOMY wuHTewiekry, ChatGPT, DeepSeek, GigaChat,
Perplexity

Bkiaa aBTopoB. ABTOPHI BHECIIM PaBHBINA BKJIa/ B IOATOTOBKY ITyOIHKALIUU.

3asBiaeHHE 0 KOH(l).TII/IKTe HHTEPECOB. ABTOpLI 3asBIISIOT 00 OTCYTCTBUH KOH(l)J'[I/IKTa HUH-
TEPECOB.

Hcropus crarbu: nmoctynuia B pefakiuio 13 oktsi0psa 2024 r.; nopaboTaHa nocie pereH-
supoBanus 10 nexadps 2024 r.; mpuHATa K myOnukanuu 28 nexadps 2024 1.

Jas untupoBanusi: Minakov A.1., Zenkina S. V. The attitude of future teachers towards the
use of generative artificial intelligence in solving professional tasks // Bectauk Poccuiickoro
yHHBepcuTeTa apyx0s! Haponos. Cepust: Mudopmarnzanus odpazosanust. 2025. T. 22. Ne 2.
C. 195-208. http://doi.org/10.22363/ 2312-8631-2025-22-2-195-208

Problem statement. The problem of using artificial intelligence (hereinafter
referred to as Al) in education has become worldwide in the last few years. With the
emergence of large language models (ChatGPT, DeepSeek, GigaChat, etc.)
combined into generative Al tools, a significant quantitative growth of content
produced with its use is registered'. We daresay a similar situation is happening in
education, as many Al models today are free and publicly available.

In general, trends in thinking on the impact of Al on education have also swept
the global community. There are many studies that theoretically or empirically
reveal the debatable nature of Al and its impact on education. For example, Russian
educational practice registers the absence of homogeneous attitude to Al and its
perception, which is indicated, for example, by L.V. Konstantinova, V. V. Vorozhikhin,
A.M. Petrov, E.S. Titova, and D.A. Shtykhno. The authors summarize that the topic
of Al causes numerous discussions both among ordinary users, students, teachers,
and experts. The survey conducted by the authors proved that there is no consensus
on how Al affects education; nevertheless, an unambiguous conclusion is made

! PPC.world. The amount of Al-generated content online has grown 17-fold in a year.
(In Russ.) https:/ppc.world/news/za-god-v-onlayne-v-17-raz-vyroslo-kolichestvo-kontenta-soz-
dannogo-s-pomoschyu-ii/ (accessed: 27.11.2024); Trends.RBC. How popular is Al really and does
everyone use neural networks? (In Russ.) https://trends.rbc.ru/trends/industry/6679501b69a79475b-
7722d64a (accessed: 27.11.2024); Synergy Times. Research: By 2026, up to 90 % of online con-
tent will be generated by artificial intelligence. (In Russ.) https://synergytimes.ru/be-aware/issle-
dovanie-k-2026-godu-do-90-onlayn-kontenta-budet-generirovat-iskusstvennyy-intellekt (accessed:
27.11.2024)
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about the enormous functional capabilities and further impact of Al on education
[1]. E.A. Pospelova, P.L. Ototsky, E.N. Gorlacheva, and R.V. Faizullin come to
similar conclusions emphasizing the following key challenges: dependence of the
quality of Al use in education on digital literacy, uneven access, not always reliable
operation of algorithms, concerns about the impact of Al in the long term on
cognitive function [2]. The work of A.V. Rezaev, A.M. Stepanov, and N.D. Tre-
gubova notes the transformational and interdependence-determining nature of
the impact of Al on higher education [3]. In terms of evaluation (positive or nega-
tive) of Al in education, provisions are made for the disruptive and constructive
features of the technology [4]. It is recognized that there are multiple perspectives
on the application of large language models in education [5].

If we focus on the attitude of different subjects of the educational process to the
use of Al, the controversy of the raised question is also manifested, as evidenced by
the study conducted by K.I. Buyakova, Y.A. Dmitriev, A.S. Ivanova, A.V. Feshchenko,
and K.I. Yakovleva. The authors compare the perception and attitude to Al tools in
education from the position of learners (students) and teachers. A circumstance is
formed in which different groups of subjects demonstrate different attitudes to Al.
And although in general both groups consider the tool to be ‘positive’, a more
cautious and concerned attitude towards Al is registered among teachers [6]. The
study by [.A. Aleshkova, A.T. Gasparishvili, N.P. Narbut, O.V. Krukhmaleva, and
N.E. Savina emphasizes that older students have a more critical and balanced
attitude towards the AI [7]. Nevertheless, it is worth admitting that teachers
demonstrate a much more skeptical attitude, and this has its own reasons. For
example, the closed or unethical use of Al by students is becoming one of the
fundamental problems in global education, for example, when performing control
tasks aimed at testing theoretical knowledge. In general, it is obvious that all existing
discussions about Al will lead to the fact that education will develop, and many
practices and trends related to the organization of learning will be revised; a typical
example is the need to change the systems and approaches to knowledge assessment,
since generative Al already successfully solves many test tasks today.

So, in the light of the above discussions and the questions raised about the
impact of Al on education, it is relevant to study the attitude of future teachers
(students receiving higher pedagogical education) to the use of Al. The interest in
this group is due to the fact that it is formally between the category of “student” and
“teacher”. Many students at the stages of education try themselves in different
positions in education, teach private lessons or practice in educational organizations,
including additional training (master’s degree), which implies employment (current
place of work) of the student in education.

Thus, the problem of future teachers’ attitude to the use of generative Al in
solving professional tasks and interest in it become especially acute in the light of
the global spread and influence of Al on pedagogical activity all over the world.
From the point of view of future teachers, the problematic of generative Al in
education is determined by the readiness to use its capabilities in further professional
activities. However, such a thing is impossible without systemic support and
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training, development and expansion of ideas about Al as a tool in the hands of a
modern educator. So, several objectives are pursued: to summarize the ‘advantages’
and ‘disadvantages’ of Al influence on education in the context of its quality and
solution of professional tasks by teachers; to identify the attitude of future teachers
to generative Al and its use in their work; to clarify the role of additional education
and experimentally assess its influence on the attitude of future teachers to Al in the
context of minimizing the ‘negative’ aspects of Al in education.

Methodology. The research was conducted in several stages. At the first stage,
the problem was formulated and the objectives of the study were defined, in
accordance with which the range of issues requiring resolution was outlined. At the
second stage, the literature was collected and analyzed, and a bibliographic
description was carried out, that allowed to systematize the main ideas and provisions
on the issues of improving the effectiveness and attitude of students (future teachers)
to Al in education. When working with the literature, general scientific methods
were used (comparative analysis, description, synthesis, generalization). Graphic
visualization was applied, too.

In parallel, an entrance survey of 32 students — future teachers was conducted,
which allowed to clarify and generalize the current attitude to the use of Al in
solving professional tasks. All the students subsequently took additional training
(elective course) on the use of Al in professional tasks of a teacher (on the basis of
the Moscow Financial and Industrial University “Synergy”). The implementation
of the elective course and the elaboration of its content were grounded in
A.l. Minakov’s early developments and the content of the working program of the
discipline “Al and Neural Networks in the Project Activity of Primary Education
Teacher”, covered in previous studies [8]. The notes were also used and later
transformed into a textbook on Al and neural networks in education [9].

The additional training took five months, after which the trainees (in the same
number) were questioned again about their attitudes towards Al in professional tasks.
The questionnaire itself did not change at the input and output stages. It was formed
according to the principles of trainees’ self-assessment of their attitudes to certain Al
tools and their application in professional tasks (on a five-point scale, where “0” —
have not heard, “1”” — have heard, but have not tried, “2” — have tried, but do not use,
“3” —rarely use, “4” — regularly use, “5” — actively use and teach others). In total, the
questionnaire highlighted six questions delineated by functional areas of generative
Al application in education and educator’s professional task solving: (1) generation of
images, (2) generation of text (essay topics, lecture material), (3) creation of a set of
assessment materials (tests, case studies, etc.), (4) generation of audio and video files,
(5) checking students’ assignments, and (6) use in research work.

Thus, the empirical part of the study included the obtained results of taking the
questionnaire before and after the additional Al training (input and output data,
respectively). To assess the statistical significance of the obtained results and the
observed improvements, Student’s t-criterion was applied to clarify the role of
additional education and its impact on future teachers’ attitudes towards Al in the
context of minimizing the ‘negative’ aspects of Al in education.
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Results and discussion. Carrying out a critical analysis of the attitudes of
teachers (educators), students and students studying in the direction of teacher
education confirms a significant divergence and discussion of views on Al in
education from the position of each of the named subjects. Thus, the most popular
opinion in Russian scientific research is that Al in education needs regulation and
more systemic control. For example, E.N. Ivakhnenko and V.S. Nikolsky tell about
a well-known in Russia case of a student’s non-self-autonomous writing of a final
qualification paper through generative Al, which passed successful checks and after
a number of minor revisions was accepted for defense. The authors believe that Al
will radically change the perception of traditional concepts of “knowledge”,
“cognition” and “learning”, in which they rely on the range of issues traditionally
associated with Al —physical limitations of technologies, algorithmic errors, limited
access, as well as the ethics of using Al in education and science [10]. Among other
things, as A.D. Zhukov writes, the problem of dependence and consequences of Al
implementation “for the future” remains relevant; if the technology takes a systemic
importance in education, its rejection may lead to irreversible negative consequences
[11]. According to D.V. Aleynikova, when considering Al and its impact on
education, it is more appropriate to focus on the two-sided nature of Al. Since the
processes of Al penetration into education are already irreversible, the author calls
for expanding the benefits available to teachers and learners from the correct use of
Al This is why it is necessary to consider Al not only as a technical innovation, but
also as a tool reflected in the ‘human’ dimension. As a result, it is noted that it is
necessary to develop modern students’ skills in using Al, to expand their
understanding of the mechanisms and principles of its operation, to develop skills
to critically evaluate and verify the results of AI work, and to optimally choose Al
tools for solving professional tasks [12].

It is noteworthy that similar conclusions are drawn by scholars around the
world. For example, the Chinese authors C.K.Y. Chan and L.H.Y. Tsi noted that
despite the popularity of Al among students, the latter are interested in learning with
humans. Students believe that human teachers are characterized by a number of
unique qualities — they are creative, emotional, and possess social competencies. It
is highlighted that since generative Al is unable to demonstrate such qualities, its
application in education is limited to its instrumental nature. Al becomes a tool for
learning and improving the educational process, expanding its capabilities [13].
Similarly, a group of authors conducting a study of students’ attitudes towards
generative Al in Ghana concluded that future educators have moderately positive
attitudes towards generative Al It is perceived by them as a tool for working with
information; the key concern of future educators becomes the accuracy and
reliability of the performance of Al outputs [14].

As for existing educators, for example, in the United States the attitude towards
Al is positive-medium (3.99 out of 5), which is justified by the ‘outweighing’ of Al
advantages over disadvantages. Advantages include speeding up routines, generating
ideas, personalizing and supporting learning, while disadvantages include reduced
creativity, generic work, and impact on honesty and autonomy of work completion
[15]. Another study, also conducted in the US, assessed current educators’
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perceptions of the potential of Al in school education, noting that educators view
the advantages and disadvantages of Al from both perspectives. Many features of
Al are seen as both an advantage and a disadvantage. For example, Al’s lack of
emotion is an advantage in tasks that require impartiality and objectivity; at the
same time, in situations of assessing complex human behavior, AI’s lack of emotion
is a disadvantage and a problem [16]. Finally, it is important to refer to the results
of a study that compared teachers’ attitudes toward Al in education from six
countries, including Brazil, Israel, Japan, Norway, Sweden, and the United States.
The study focused on teachers’ perceptions of the advantages and disadvantages of
Al technologies in education, revealing some country differences. For example,
teachers from Brazil, Israel, and Japan showed greater confidence in Al in education
compared to colleagues from Norway, Sweden, and the US. At the same time, all
teachers were about equally likely to mention similar advantages and disadvantages
of Al in education, key barriers to its use [17].

So, concretizing and summarizing the current experience and empirical research
on the attitudes of teachers, students and future educators towards Al in education,
we can draw several important conclusions.

First, there are differences in the perception of Al between teachers, students
and future educators. Thus, predominantly, teachers see Al as a useful tool for
overcoming routine in their work, but a more careful and wary attitude towards Al
is registered. Students generally have a positive perception of Al as they see it as a
way to speed up their work with information; there is a need for a human teacher
and a lack of interest in replacing teachers with Al assistants. In fact, future educators
have taken a more in-between position in relation to Al in education, between
educators and students; they actively use Al as a helper to learn complex topics,
prepare for classes and find learning resources, but also address the ethics of using
Al the need for rigorous supervision, and are interested in preserving the value of
human relationships in education.

Second, approaches to the perception of Al in education directly depend on the
specific country in which the study was conducted, that probably comes from the
influence of cultural, economic, and social factors, as well as the peculiarities of the
established educational system. For example, in the USA and Northern Europe,
special attention is paid to the ethics and long-term consequences of the impact of Al
on education; in Asia, Al is seen as a partner and personal assistant in learning; in
Russia, Brazil, and Ghana, a positive attitude towards Al is emphasized more by
students and future teachers, as teachers are characterized by a more cautious attitude.

Third, regardless of country specificity, there is an awareness of the general
positive and negative aspects of using Al in education, which are summarized as
follows (Figure 1). At the same time, one cannot ignore the fact that many of the
concerns or shortcomings associated with Al in education come from the influence
of the human factor. Potentially, they can be eliminated by human efforts with
a more rational, balanced and critical attitude to the results of generative Al and its
algorithms. This circumstance emphasizes the expediency of organizing training of
different categories of respondents in more effective application of Al in education.
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Benefits of Al in education Disadvantages of Al in education
Personalizing learning Lack and possible decrease
and curriculum uptake of human communication

Accelerating and automating Possible negative effects
routine operations and tasks of influencing critical thinking

Failures, technical errors, algorithm
malfunctions, data quality

Improving access to knowledge

Accelerating job review Problems of academic honesty,
and feedback ethics of application

Unequal access to technology
among different categories
of learners

Expanding the capacity and arsenal
of teachers

Figure 1. Advantages and disadvantages of Al in learning as reported by different
groups of respondents

Source: compiled by Aleksandr I. Minakov, Svetlana V. Zenkina.

In order to concretize the conclusions made, let us present the results of our own
empirical research, the purpose of which was to find out the attitude of students (future
teachers) to the application of Al in education and solving professional tasks. We
developed a questionnaire consisting of six questions devoted to the application of
generative Al in professional tasks (in education). The survey showed the following
distribution of respondents’ self-assessments at the input stage (Table 1).

Table 1

Results of the entrance questionnaire survey of students (future teachers) on attitudes towards
generative Al in professional tasks

No. Question “0” “1 ”» “2” “3” “4” “5”
1 Whatsyourt_ake on Al and qeural 0.00% |31.25% | 9.38% |34.38% | 6.25 % 18.75
networks for image generation? %

What’s your attitude towards Al and neural
2 | networks for text generation (essay topics, | 3.12% [ 15.62% | 9.38% | 25% |21.88%| 25%
lecture material)?

What’s your attitude towards Al and neural
3 | networks to create a set of assessment 21.88% | 25% 9.38% | 28.12% | 12.5% | 3.12%
materials (tests, cases, etc.)?

What’s your take on Al and neural

4 A - . 18.75% | 43.75% | 15.62% | 9.38% | 6.25% | 6.25%
networks for generating video and audio?

5 What syo_urtake on AI,and_neuraI networks 34.38% | 34.38% | 3.12% | 18.75% | 3.12% | 6.25%
for checking students’ assignments?

g |What's yourtake on Aland neural 6.25% | 18.75% | 6.25% | 37.5% | 15.62% | 15.62%

networks for research and development?

Source: compiled by Aleksandr I. Minakov, Svetlana V. Zenkina.

Based on the presented data, characteristic conclusions can be drawn for each
block of questions of the entrance survey.
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Question no. 1. Image generation is rather positively perceived, although not all
highly rated, which is reflected in the frequency of use (34.38 % —rarely use, 6.25 % —
regularly use, and 18.75 % — actively use). Nevertheless, more than a third of the
respondents (31.25 %) are familiar with the technology but have not tried it, which
indicates that the tool is not sufficiently integrated into students’ professional tasks.

Question no. 2. Text generation is perceived as a useful tool, and its usefulness
is greater than that of image generation, as evidenced by the high level of regular
(21.88 %) and active (25 %) use.

Question no. 3. The idea of using Al to prepare assessment materials is
perceived more skeptically. Although 28.12 % use the tool rarely, only 12.5 % use
it regularly, and 3.12 %, actively. It is noteworthy that a significant proportion of
respondents (21.88 %) are either not familiar with the feature or have heard of it but
have not tried (25 %), that indicates the need for popularization and training.

Question no. 4. Generation of video and audio by Al is also assessed skeptically.
The majority (43.75 %) have heard of this possibility but have not tried it. Only a
small proportion of students use the technology (9.38 % —rarely, 6.25 % —regularly,
and 6.25 % — actively), that indicates poor penetration of the technology and lack of
confidence in it.

Question no. 5. Checking tasks with Al does not inspire confidence among
respondents. More than a third of respondents (34.38 %) have either not heard of
this feature or have heard of it but have not tried (34.38 %). Only 3.12 % use the
tool regularly, while 6.25 % are actively using it.

Question no. 6. Al is assessed at a reserved but positive level — the potential for
use remains. Some respondents actively (15.62 %) or regularly (15.62 %) use the
tool. Almost 37.5 % indicate infrequent use, pointing that there is interest and
potential for integrating Al into scientific activities.

Thus, the typical manifestations of future teachers’ attitude to the application of
generative artificial intelligence in solving professional tasks are: restraint, division
of technologies into ‘trusting’ and ‘low-trust’. The most positive perception of
generative Al in solving professional tasks can be traced in the generation of texts
while the most negative, in the generation of video and audio, as well as in the
verification of tasks.

Taking into account the results obtained in the input questionnaire, the
respondents were provided with training: they took an elective course, the structure
of which was divided into six sections corresponding to the presented groups of
questions. The conducted training in general showed quite productive and
statistically significant results, which was confirmed in the evaluation through
Student’s t-test. The following hypothesis was set: additional education influences
future teachers’ attitude to Al in the context of minimizing the ‘negative’ aspects of
Al in education.

To test the hypothesis, a paired t-test was conducted to assess statistically
significant changes in future educators’ attitudes toward the use of Al before (input
questionnaire) and after (output questionnaire) the completed training on six blocks
of questions (Table 2).
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Table 2

Student’s t-test in the context of evaluating the results of training future teachers in the application
of generative Al in professional tasks

A question related to the attitude Arithmetic Stapdz_lrd Error T-test P-value
average |deviation | of averages

AttlFudes towards _AI and neural networks 1.31 112 0.20 6.63 2.07x107
forimage generation
Attitudes towards Al and neural networks
for text generation (essay topics, lecture 0.81 1.35 0.24 3.39 1.90x10°
material)
Attitudes towards Al and neural networks
to create a set of assessment materials 1.47 1.63 0.29 5.11 1.57x10°
(tests, cases, etc.)
AttltL_Jdes towards_AI and negral networks 1.44 104 0.22 6.54 264 x107
for video and audio generation
Attitudes _towards Al a?d ne_:ural networks 1.50 1.65 0.29 5.15 1.38x10°°
for checking students’ assignments
Attitudes towards Al and neural ne_tvyprks 156 158 0.28 5.58 1.38x10°
for research and development activities

Source: compiled by Aleksandr |. Minakov, Svetlana V. Zenkina.

The results obtained were disclosed in the context of several critical levels of
significance. We note that the results were highly significant, since at o = 0.001 the
null hypothesis of no change in the sample is rejected with an extremely high value

(probability of error — 0.1 %).

For better visual perception, we present the comparative results graphically

(Figure 2).
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Figure 2. The mean values of future educators’ attitudes toward various aspects of Al usage
before and after the implementation of the supplementary education program

Source: created by Aleksandr I. Minakov, Svetlana V. Zenkina.

Thus, the change is manifested in each of the aspects of using Al in the
professional tasks of future teachers. It is possible to state the openness and
possibility of improving their attitude to Al in education through the development
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of additional training programs such as elective courses, professional development
courses, following the results of structured self-study, etc. The prospect of such
work is also manifested at the level of its scaling to combat problems, minimize
negative manifestations and maximize the benefits of Al — therefore, it is
recommended to build work with a focus on overcoming the most pronounced
prejudices and negative attitudes towards Al. At the same time, based on the
previously cited scientific literature, it is possible to specify the need to work on the
content of Al training, in what it is possible to form future teachers’ ideas about the
most significant limitations, peculiarities of work, and variations in the use of Al as
a complementary tool to human activity.

Conclusion. The conducted research allows us to theoretically confirm the
differences in the perception and attitude of future teachers to the application of Al
in professional tasks, as well as the presence of differences in the attitude to
generative Al among teachers, students, and future teachers (students of teacher
education). It can be summarized that Al will continue its active penetration into
education — these processes are inevitable and have already been launched.
Therefore, it is more advisable to change the vector of research devoted to Al from
generalizing the contradictions, advantages or disadvantages of Al to developing
recommendations, methodological materials or other useful practical tools that will
allow more effective, rational, safe and critical application of Al in solving
professional tasks of both future and already working teachers.

In addition, an important direction for improving the attitude of future teachers
to Al in education is their targeted training, which should be based on the principles
of awareness raising, disclosure of algorithms and principles of Al operation, issues
of safe use, as well as application in specific professional tasks: in generation of
images in teaching, generation of texts, creation of assessment materials, generation
of video and audio materials, automatic verification of assignments, and scientific
activities. In addition, the study allowed us to once again emphasize the conclusions
made earlier (in previous studies) about the need for gradual integration of Al into
teachers’ activities in order to improve its effectiveness, which should be accompanied
by the development of training programs, professional development courses, as well
as the integration of academic disciplines devoted to Al in education and solving
professional tasks of teachers into the cycle of subject training of future teachers.
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