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Manwiricenxos 11.B.
UCIHOJB30BAHUE TEXHOJIOI U NMHAYCTPHUU 4.0 B OBPAZOBAHUU

AHHOmMayua: 6 cmamve aHAIUSUPYIOMCA B03MOACHOCIU NPUMEHEHUST MeXHOIIO0-
eudeckux mpenooe konyenyuu Unoycmpuu 4.0 6 06pazosanuu 8 pamrkax 00CmMUICeHUs.
Leneii ycmotiuusoeo pazeumus. 3adaua, peuiaemas 6 pabome, 3aKIOYAEMCS 8 BblLAi6-
JIeHUU cneyuuKry U NOMeHYUAIbHbIX B03MONCHOCIEN YUPPOBLIX MEXHOJI02ULL INOXU
Hnoycmpuu 4.0 (kax no omoenbHocmu, max u Ha OCHOBE UX UHMe2payuu), Komopule
CMAHOBAMCSL OOCMYNHbIMU 00PA308AHUI0 8 KOHMEKCme e20 YUDposol mpancpopma-
yuu u mpancgopmupyiomes 6 Hogyto kKonyenyuro « Oopasoeanue 4.0». Ilonyuennvie
pe3yibmamyl NOKA3bI8AOM, Ymo He 8ce Yu@posvle mexHoio2uy 00OUHAKOBO Npume-

HUMbL 8 00pazoeamenvbHoll cepe.

Knioueevle cnosa: Unoycmpus 4, scnomozamenvhvie mexHoi02uu, yeiu yCmoti-

yueo2o pazeumust, oopazoeanue, Obpazosarue 4.
Pavel V. Malyzhenkov

THE USAGE OF INDUSTRY 4.0 ENABLING
TECHNOLOGIES IN THE EDUCATION

Abstract: this paper analyzes the possibilities of applying technological trends of
the Industry 4.0 concept in education within the framework of achieving Sustainable
Development Goals. The task addressed in this work involves identifying the specifics
and potential opportunities of digital technologies in the era of Industry 4.0 (both in-
dividually and through their integration) that are made available to education in the
context of its digital transformation and transform it in the new concept «Education
4.0». The results show that not all digital technologies are equally applicable in the

educational sphere.
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1. Introduction.

Education and upbringing of the younger generation, preparing competitive pro-
fessionals, represent the only correct path toward creating a modern society in the 21st
century. Enlightenment is truly a social and socially significant function of the state.
Even in such a conservative field as education, progressive processes are taking place:
the formation of new thinking, changes in the learning environment. It becomes evident
that one of the primary tasks of enlightenment is the preparation of individuals who are
carriers of modern knowledge and the corresponding technological base.

Many educational institutions, recognizing the necessity to integrate innovative
methods into our daily lives and professional practice, are substantially revising student
curricula and creating retraining programs for both teachers and IT specialists. Disci-
plines related to interactive and mobile education are being included. Education is be-
coming increasingly individualized.

Researchers and practitioners are increasingly considering sustainability in tech-
nological innovations during Industry 4.0 in general. Related to sustainability, numer-
ous contributions in the literature aim to define the link and impact of Industry 4.0 in
defining processes, with firms and society increasingly oriented towards sustainable
development. The Sustainable Development Goals (SDG) tackle the educational issues
in the Sustainable Development Goal 4 «Quality education» and in general the litera-
ture at the intersection of Industry 4.0 and sustainability concepts is rapidly evolving
and growing to cover different areas (Piccarozzi et al., 2023; Li et al., 2020). The ad-
vantages and benefits of innovations in the economy and other spheres of life are un-
deniable. Indeed, development and economic growth and improved human well-being
are some of the important societal goals achieved through technological innovation
(Ghaffari et al., 2017). Today, innovations represent an opportunity for the society to
gain and maintain a high level of meeting consumer demands related, in part, to the
educational process. Scholars started to investigate the link between Industry 4.0 and
sustainability from the perspective of its enabling technologies (Asif et al., 2022;
Ramirez-Peiia, 2020).
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We apply a bibliography analysis for this study to answer the questions of the
possible application of Industry 4.0 technologies to the educational process. We ana-
lyzed modern sources representing the trend of the Industry 4.0. Within this theoretical
framework, we conducted searches of the relevant cases.

2. Research results and their discussion.

In (Vikhman, 2022) the following prospects of Industry 4.0 technologies applica-
tions to educational process are individuated:

2.1 Big Data: this technology is confidently penetrating education. Various as-
pects of its application are noted, such as in assessing and predicting the academic
performance of students in educational institutions, including the use of Massive Open
Online Courses (MOOQOCs) (Sinh, Muthu, 2015), or the belief that they 'can help deter-
mine the quality of teaching staff and students and consequently rank educational in-
stitutions'. The application of this technology in creating data repositories processed by
educational institutions is aimed to enhance the institutional efficiency of the higher
education system in addressing institution-related tasks for studying existing problems
and identifying ways to solve them, as well as forecasting possible future outcomes.
Furthermore, the active use of Big Data technology is documented for improving the
educational process, enhancing the effectiveness of higher education institutions in the
era of the Fourth Industrial Revolution. Besides, its usage in the field of learning ana-
lytics, which can enable academic institutions to better understand and actively address
student needs in postgraduate education programs and as a new toolset for the next
generation of researchers in the field of education and for incorporating these topics
into researcher training programs is stressed.

2.2 Virtual and Augmented Reality in education: this technology permits to enhance
the comprehensive sensory illusion of being present in another environment and so it’s
very promising in education. The following fundamental aspects of its application in edu-
cation for learning may be highlighted: the students cyclically go through four different
modes of learning like concrete experience, reflective observation, abstract conceptualiza-
tion, and active experimentation, creating the theoretical foundation for didactic use of

virtual reality technologies in schools by stressing the characteristics of these tools that
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support a teaching approach that enhances sensorimotor activity in learning. Besides, the
experimental teaching of sustainable innovations using a virtual chemical laboratory to
influence academic performance may also be used (Su, 2019).

Different educational VR applications, utilize head-mounted displays (HMDs) or
desktop displays and explore the potential of this technology, assessing the quality and
quantity of information acquired by learners through virtual reality. The technology of
VR and AR promises new teaching and learning models that better correspond to the
needs of 21st-century learners, tends toward the use of integrated models for imple-
menting the educational process, or design models for virtual reality learning environ-
ments (VRLESs). This technology can enable teachers and students to access specialized
materials beyond time and space, improve spatial abilities, problem-solving, and stu-
dent motivation and when incorporated into learning, students demonstrate a high level
of satisfaction and a positive attitude toward its use.

2.3 Robotics and sensor technology in education: it has become the foundation
for liberating humans from performing hazardous and monotonous activities, as well
as for conducting precision measurements, encompassing many areas of development
in automated technical systems and methods of controlling them, the development of
sensory systems and methods for processing sensory information, interaction between
technical systems and humans.

The range of areas where robotics finds its application varies from industrial pro-
duction to the service sector. One of the most promising directions for the use of robots
in the social sphere is the so-called social robots, which are understood as one type of
cyber-physical system that is a social equivalent of the Industry 4.0 technology in ap-
plications involving humans, for example, in the service industry. Social robots have
found extensive application in the educational context, where they are increasingly
used to assist children with attention deficits, such as autism, or as mentors or class-
mates, educational agents focusing on the development of socio-psychological skills,
and so forth (Pachidis, 2018, Mishra, 2021).

2.4 Artificial intelligence in education: a significant body of research is dedicated to

the application of Al technology in education, such as the development of intelligent
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learning systems designed for better lesson delivery and student self-learning (Panigrahi,
2020), analysis of the most common topics in an educational context that have been ad-
dressed using artificial intelligence and machine learning methods. Al technology when
used in education, creates a personalized learning experience, enables achieving a level of
flexibility and customization that was previously impossible and also allows for develop-
ing a personal learning plan based on individual interests and career paths.

3. Conclusions.

Information and communication technologies have become a working tool for
modern youth. Generating fast and cost-effective ways of accumulating and transmit-
ting knowledge to enhance their accessibility is the main task of IT solutions in the
field of education in the coming years.

This includes, among other things:

1. Access to global knowledge resources and practical experience.

2. Development of global information systems for providing educational services.

3. Creation of new software products aimed at covering increasingly wider
knowledge domains.

4. Use of cloud computing in distance learning.

5. Integration of social networks and e-learning.

6. Integration of language learning programs with GPS navigation (allowing im-
mediate access to vocabulary related to the specific location where the user is at any
given moment).

7. Cutting-edge learning formats, including expanding the capabilities of mobile
communication.

The digital transformation of the existing sphere of education, based on the active
application of digital technology capabilities, elevates it to a new level — Educa-
tion 4.0. This not only formally corresponds to the era of Industry 4.0 but also has the
potential to produce a new type of workforce oriented towards the digital reality, en-

tering the market space.
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MaubixenkoB Ilagenn BasieppeBuu — kaHa. KOH. Hayk, JoueHT, Huxeropon-
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