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This article discusses the impact of artificial intelligence and neural networks on the educational
environment. The main focus is on the role of artificial neural networks in the modern educational system and
suggests using them as tools that can be effectively integrated into curricula without compromising the quality
of knowledge gained. The article also provides examples of neural networks that can be useful in the educatio-
nal process and are already available for use. The resistance and anxiety factors associated with the use of
neural networks in education was addressed, as well as the benefits of use thereof. Software services and
platforms for using neural networks in education are mentioned. A survey was conducted and the results of
using neural networks by students in completing scientific papers and assignments in the educational environ-
ment were analyzed. Within digitization process, it was found that the neural network can be considered as a
useful educational tool, since it is able to read a wide range of texts and information on the Internet, including
educational resources. It is important to keep in mind, that they can be used to solve specific problems, monitor
the use of neural networks in education and teach students to critically evaluate the information obtained.
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byn makanada xacaHObl uHmMernnekm rneH HelpoHObIK xeninepdiH 6inivM 6epy opmacbkiHa acepi XaH-
JXaKkmbl Kapacmbipbliadbl. Heeidai Hasap Kasipei 6inim 6epy xyteciHOeai HelpOHObIK XesinepdiH periHe
ayOapsblsbirn, onapdbl anraH biniM canaceiHa HYKcaH KenimipmecmeH oKy 6ardapriamanapbiHa muimoi Kipikmi-
pe anambiH 3amaHayu Kypandap pemiHOe natidanaHy ycbiHbinadbl. binim 6epyde HelpoHObIK Xerinepldi
KondaHyra balinaHbiCmbl KapcChlnbIK reH anaHoayWwblinblK ¢hakmopriapbl XoHe OHbl natidanaHyObiH apmbiK-
WwhblIbIKMapbl myparibl Macesie KosrarnraH. biniv 6epyde HelipoHObIK xeninepdi kondaHyra apHasnFaH 6ardap-
namarblK Xacakmamarsap MeH oHnalH rinamagopmanapibid Kbidamemi alimsinraH. binim 6epy opmacbiHOa
6inim anywblnapObiH fbifIbIMU XYMbICmap MeH maricbipmarnap opbiHOay KesiHOe HelpoHObIK xeninepdi KaH-
warnbiKmbl KorndaHyblHa cayanHama Xypai3ifnzeH XeHe OHbIH KOpbIMbIHObICbI mandaHraH. LjugppraHObipy
asicbiHOa HelipoHObIK xeniHi 6inim 6epydiH nalidansi xoHe muiMdi Kyparsbl pemiHde Kapacmbipyra 6ornamai-
Hbl, elmkeHi 6yn HelUpoHObIK xeni MIHmepHem XericiHOeai kernimeaeH MamiHOep MeH aknapammapOobi,
COHbIH iWwiHde biniMm 6epy pecypcmapbl apKbifibl agmomMammasl mypoe OKbir, eHOel anambiHbl alimbiiFaH.
Onapdb! 6eneini 6ip macenenepdi weuwy ywiH KondaHyra 6onambiHObIFbIH ecme ycmay Kepek. binim 6epy
canacbiHOa HelipoHObIK XerliHiH KondaHblnybiH b6akbinar, biniM anywsinapra anbiHFaH akrnapammbl CbiHU
myprbiOaH XeHe XayarkepuwirnikneH KondaHyra ylpemy Kaxem.

TyliHOi ce30ep: HelipoHObIK Xeri, b6iniv 6epy, 6inim b6epydeai HelpPOHOLIK Xerinep, xacaHObl
UHmennekm, 6inimM anywslnap.
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B smoid cmambe paccmampugeaemcs eusiHUe UCKYyCCMEeHHO20 UHMessieKma U HelUpOHHbIX cemel
Ha obpasosameribHyto cpedy. OCHOBHOE 8HUMaHUE akUeHMmuUpyemcsi Ha posiu HelpOHHbIX cemel 8 cospe-
MeHHoU obpa3osamesnibHOU cucmeme u rnpednazaemcs UCMO/Ib308amb UX 8 Kayecmee UHCMPYMEHITO8,
KOmopble MOXHO 3¢hgheKmueHO UuHmMezpuposams 8 y4yebHbie npoepamMmbl 6e3 yuiepba Onsi kKadecmeaa rosy-
YeHHbIX 3HaHul. Takxe cmambs rpusodum rnpumepsl Helipocemel, Komopbie Mo2ym 6bimb MONe3HbIMU 8
obpasosamenibHOM ripoyecce u yxe 0ocmyrnHbl 0715 UCronb308aHus. bbin 3ampoHym eonpoc o ¢hakmopax
coripomuerneHusi u 6ecriokolicmea, Cesi3aHHbIX C UCIMO/b308aHUEM HeUPOHHbIX cemel 8 obpasosaHuu, a
makxe O npeumyujecmeax Ucronb308aHus. YnoMuHaomces ycryau npoepamMmmMHO20 obecriedeHus u niaam-
¢opm dnsi ucnonb308aHUsT HeUPOHHbIX cemeli 8 obpa3osaHuu. bbin nposedeH onpoc U rnpoaHanu3uposaHs!
umoau ucronb308aHUsi HEUPOHHbIX cemeli 0by4YarowWUMUCS NpU 8bINMOIHEHUU Hay4YHbIX pabom u 3adaHul e
obpaszosamernbHol cpede. B pamkax ouyugposku b6bil0 OMMEYEeHO, Y4mo HeUPOHHYI0 cemb MOXHO pac-
CMampueamb Kak Mosne3Hbili 0bpazosameribHbIU UHCIMPYMEHM, MOCKOMIbKY 3ma HelpOHHass cemb CHUMbI-
8aem WUPOKUU CreKmp mekcmos u uHgopmayuu 8 VMIHmepHeme, ekiodas obpasogamesibHble pPecypchbl.
BaxHo nomMHuUmb, 4mo UX MOXHO ucronb3oeams Onsi peuweHusi ornpedeneHHbix rnpobneMm. Heobxodumo
KOHmMpOouposame UCIMob308aHUe HelpOHHOU cemu 8 obpa3osaHuu U oby4damb yyYauuxcsi KpUmu4eckKkomy
UCI01b308aHUI0 MOSTyYEeHHOU UHGopMayuU.

Knroyeenle cnoea: HelipoHHasi cemb, obpa3osaHue, HEUPOHHbIE cemu 8 obpa3osaHuUU, UCKYCCMBEH-
HbIU UHMernekm, oby4aroujuecs.

Introduction. Modern education is in continuous development, with neural networks emerging as a
key factor shaping its future. While this technology is widely embraced in other fields, it faces some
skepticism and resistance in education. Nevertheless, the potential of neural networks to enhance learning
and elevate the quality of educational programs is undeniable. This article explores the transformative impact
of neural networks on education and the distinct opportunities they offer.

Artificial neural networks are a form of data processing system designed to imitate the cerebration of
the human brain and its learning processes. They are extensively employed by researchers to tackle a range
of challenges, including optimization, classification, pattern recognition, associative memory, and observation
[1]. A review of the literature reveals that education, like numerous other areas of society and human
endeavor, has been profoundly influenced by technological progress. One of such advancements is the
integration of artificial intelligence into education [2-4]. Artificial intelligence, in this context, is the ability of
machines to perform tasks that typically require human intelligence, such as decision-making, problem-
solving, and language understanding. A deep understanding of these terms is critical, as their use shapes
educational policies, research focus, and implementation strategies.

Initially, neural networks were primarily utlized for analyzing large datasets and addressing
classification and clustering challenges. However, as technology has advanced and computing devices have
become more powerful, neural networks have emerged as a promising tool in learning processes [5].

Integrating neural networks into teaching enables the application of innovative information processing
methods. This approach allows for the utilization of not only textual but also graphic, auditory, and video
information as educational materials [6]. Furthermore, it facilitates the creation of personalized learning
programs, enables the analysis of individual student challenges, and allows for the development of
specialized tasks tailored to address those challenges.

Utilizing neural networks in education offers numerous advantages, notably in optimizing the
personalization of learning. Neural network technologies address the challenge of individualizing learning, a
crucial aspect of modern education. This approach enables the creation of individualized training programs
for each student, considering factors such as their current knowledge level, learning pace, professional
interests, etc.

While several questions regarding the development and impact of neural networks in education
remain pertinent, they have yet to be fully explored.

The search for answers to the questions posed is the goal of our research.

The objectives of the research are:

— To identify the current stage of neural network development in education;

— To analyze the influence of neural networks on educational advancement;

— To assess students’ readiness to engage with neural network technology.
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Materials and methods. The study focuses on predicting education using neural networks in educa-
tional processes, employing both theoretical and empirical methods to derive its findings. The research
methodology encompasses analysis, generalization, and surveys.

Resistance and anxiety related to the adoption of neural networks in education are attributed to
several factors (Figure 1):

A decrease
in the quality
. of education
Eggli;(‘zglrg due to the . - A decrease _
and learners transfer of Loosing Depreciation ~ inthe Data privacy
with neural the learner's workplaces of education importance and security
networks LT of teaching
capabilities
of the neural
network

Figure 1 — Resistance and anxiety factors related to the use of neural networks in education

Neural networks should not be seen as a replacement for educators; instead, they should serve as
tools that enhance and support their work. Educators and learners remain essential in the educational
process, providing interpersonal interaction, motivation, and personalized support. Neural networks can be
valuable for data collection and analysis, as well as offering individualized recommendations. Therefore, the
use of neural networks in education does not diminish the role of educators; rather, it makes them more
effective in meeting the individual needs of learners and aiding in their adaptation. Furthermore, neural
networks should not deprive students of the opportunity to demonstrate their knowledge and skills. Their
purpose in education is not to automate student work but to enhance accessibility and improve educational
outcomes.

Some individuals express concerns about potential leaks of personal information, suggesting that the
use of neural networks may compromise the privacy of students and educators.

Now, let’s examine the benefits of integrating neural networks into education (Figure 2).

Increasing
motivation
Personalized  and seeking Improving Access o
learning inspiration assessment education
and new
ideas

Figure 2 — Benefits of using neural networks in education

Neural networks enable the consideration of individual student needs and characteristics. They can
automatically adapt curricula and materials, offering personalized tasks and recommendations to enhance
learning efficiency and achieve better results. Additionally, neural networks facilitate the creation of
interactive and innovative teaching materials that capture student interest and promote self-directed learning.
These innovative teaching methods stimulate interest, foster creative thinking, and inspire students to
develop new ideas for individual projects and works. Moreover, neural networks help automate and enhance
the assessment process by enabling students to objectively evaluate their knowledge and skills. They can
analyze data, identify errors, and highlight areas needing further attention, thereby assisting students in
improving their performance. Ultimately, the use of neural networks can enhance the accessibility of
knowledge for various categories of students [7].

Below are examples illustrating the application of neural networks in education (Figure 3).
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Personalized
training

Neural networks can be used to cr:
personalized curricula for each
learner.

For example, the CogBooks app uses
neural networks to adapt the
curriculum to the level of knowledge
of each student.

Analysis of students
emotional state

Neural networks can be used to
analyze the emotional state of
students and adjust the learning
environment according to these
situations.

Automated task
check

Neural networks can also be used
automatically check tasks and tests.
For example, the Gradescope app
uses neural networks to test
homework and tests and provide
feedback to the learner.

Computer science a
computer technology

Deep neural networks are used in
field of creating intelligent tutors tha
help students learn computer science
and computer science. There are

special educational platforms such as

Determining studen
abilities and talents

Neural networks can be used to
identify students’ unique abilities and
adjust learning to match these
abilities. For example, the TALENT
project works with neural networks to
identify students' talents in music,
sports and other areas.

Automatic
translation

Neural networks can be used to
automatically translate different
languages.

For example, Google Translate and
Yandex Translate services use deep

neural networks to translate text,
sound, and images.

Coursera that offer courses using
neural networks and other machine
learning methods.

The Motion Sensor app uses neural
networks to determine the emotional
state of learners during learning.

Figure 3 — Examples of neural networks application in education

Software for using neural networks in education may include Python libraries for working with neural
networks such as TensorFlow, PyTorch, and Keras. Platforms and services such as Google Colab, Microsoft
Azure Machine Learning, and Amazon SageMaker can also be used [8-10].

Results and discussion. The widespread and rapid integration of neural networks across various
domains has presented the digital world with several challenges. One such challenge is the difficulty in distin-
guishing texts generated by neural networks from those authored by humans. In December 2022, OpenAl
Corporation launched ChartGPT, a product that quickly gained popularity, surpassing 1 million users within a
week of its release. This remarkable popularity can be attributed to its unique capabilities. ChartGPT is trai-
ned to respond to sequential questions, generate texts in various formats, counter incorrect inputs, and
create artistic images based on user requests [11].

In today’s education system, significant emphasis is placed on tasks such as scientific articles, term
papers, abstracts, theses, and the completion of individual assignments. However, teachers frequently
encounter the challenge of students using neural network technologies. In many instances, distinguishing
between work produced by artificial intelligence, capable of generating highly unique texts, and that
produced by students is problematic or even impossible.

On January 25, 2023, a study was published in the peer-reviewed scientific journal Finance Research
Letters, revealing that neural networks can generate academic articles of a sufficiently high scientific
standard to be accepted by scientific publications. In response, major scientific journals such as Science and
Nature prohibited the use of ChatGPT in the composition of scientific articles. They also cautioned scientists
about the ethical implications of concealing the use of neural networks.

As part of this study, an online survey was conducted among 3rd- and 4th-year students of the full-
time program at the Faculty of Information Technology of our university. A total of 140 students participated in
the survey. The purpose of the survey was to determine the extent to which neural networks are used in the
learning process and to assess their impact on students.

The following questions were included in the questionnaire:

1. Do you use neural networks? Answer: 1. Yes; 2. No.

2. How often do you use neural networks? Answer: 1. Very often; 2. Often; 3. Sometimes; 4. Very rare;
5. Never.

3. For what purpose do you use neural networks? Answer: 1. To do homework; 2. To create a picture;
3. For fun; 4. For other purposes.
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4. Would you use neural network technology when writing a scientific article, term paper, and/or
thesis? Answer: 1. Yes; 2. No; 3. | don’t know.

5. Do you think neural networks are useful? Answer: 1. Yes, there are benefits; 2. No benefit; 3. It's
hard to answer.

6. Do you think neural networks can replace a person? Answer: 1. Yes; 2. No, they can’t; 3. Other.

7. Do you think this will negatively affect the quality of the education you receive? Answer: 1. Yes; 2.
No; 3. | don't know.

8. Does the use of neural network technologies deprive students of the desire to independently write
scientific work? Answer: 1. Yes; 2. No.

9. How much do neural networks help you? Answer: 1. 1b; 2. 2b; 3. 3b; 4. 4b; 5. 5b.

For question 1, 132 students responded «Yes», 8 — «No», that is, it can be seen that 94.3% of
students use the neural network as an assistant in everyday life. Obviously, with each passing day, the use
of the neural network is becoming closer to 100% (Figure 4).

Do you use neural networks?

0 ves
® N

Figure 4 — The result of the first question

For question 2, 8 students responded: «Very often», 56 — «often», 64 — «sometimes», 12 — «Very
rarely», 0 — «Never». The answers «very often», «often» and «sometimes» make up 91.4% of the question
(Figure 5).

How often do you use neural networks?

@ very often
@ Oftzn

@ Sometimes
@ \ery rare
@ Never

Figure 5 — The result of the second question

For question 3, 88 students answered: «To do homework», 4 — «To create a picture», 4 — «For fun»,
44 — «For other purposes». 62.9% of students noted that they use it when doing homework.

For question 4, 60 students responded — «Yes», 48 — «No», 32 — «l don't know». When writing
scientific materials, it was noticed that the percentage of students using neural networks is higher.

For question 5, 112 students responded — «Yes, there is a benefit», 28 — «No benefit», 0 — «lIt's difficult
to answer». The version «Yes, there is a benefit» was supported by 80% of students. The neural network
provides a large amount of finished material without intermediate tuning, so it would be advisable for learners
to analyze, process, correct and only then use those materials before using them.

For question 6, 36 students responded — «Yes», 92 — «No, it is impossible», 12 — «Other».

For question 7, 40 students responded — «Yes», 84 — «No», 16 — «| don't know».

For question 8, 40 students responded — «Yes», 100 —«No» (Figure 6).
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Does the use of neural network technologies deprive students of
the desire to independently write scientific work?

® Mo
@ ves

Figure 6 — The result of the eighth question

Learners can learn how to effectively search and analyze information, which is an important skill in the
modern world, using neural networks and artificial intelligence. However, these results suggest a dual effect:
while the majority of students recognize the utility of neural networks, there is a noticeable portion that
remains uncertain about their long-term impact on academic quality. This reflects both opportunities and
challenges in adapting education to include Al tools. Students should be guided not only in using these tools
but also in understanding their limitations to preserve critical and independent thinking skills.

For question 9, 12 students responded — 1b, 12 — 2b, 48 — 3b, 40 — 4b, 28 — 5b.

Neural networks and artificial intelligence accelerate information retrieval, data analysis, and text
compilation, freeing up learners’ time for creative thinking and in-depth exploration of their fields. However,
there is a potential risk of diminishing a student's individuality and creativity if they rely too heavily on fully
automated systems.

Neural networks and artificial intelligence have the potential to greatly enhance the quality of
educational materials, making them more accessible and personalized for learners. However, it's important
to note that the creation of educational materials necessitates not only the assistance of neural networks but
also profound knowledge in the fields of education and pedagogy. Therefore, while neural networks can
significantly augment educational processes, they cannot entirely ¢ the role of educators.

Conclusion. The integration of neural networks in education has the potential to significantly enhance
training quality, elevate teacher professionalism, and reduce training durations. As technology evolves
rapidly, necessitating a deeper learning approach, it becomes imperative to explore novel methods of imple-
menting professional educational programs through neural networks. By embracing the concept of deep
learning with neural networks, educational institutions can engage in research endeavors to enhance the
educational process and swiftly incorporate neural network-based developments into educational and
technical processes across various industries. In the near future, the judicious utilization of neural network
technology will facilitate quality education that caters to the individual needs and interests of every student.
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