@ Mpari TAATY Bumyck 24. Tom 1
202

DOI: 10.32782/2078-0877-2024-24-1-15
UDC 004.8:378

D. V. Lubko?, Cand. Techn. Sciences ORCID: 0000-0002-2506-4145
! Dmytro Motornyi Tavria State Agrotechnological University
e-mail: dmytro.lubko@tsatu.edu.ua

WAYS TO SOLVE THE COMPLEX PROBLEM OF
INTRODUCING STEM-EDUCATION AND ARTIFICIAL
INTELLIGENCE INTO THE EDUCATIONAL
PROCESS AT UNIVERSITIES

Abstract. The main purpose of the article is to consider the main ways of solving
the complex problem of introducing STEM-education and artificial intelligence into the
educational process at universities. The ways of solving this problem discussed in the
article will help universities to effectively implement STEM-education and artificial
intelligence in the educational process, providing students with the necessary
knowledge and skills for a successful career in these modern industries. The overall goal
of all these ways is to create a favourable environment for successful learning and
development of students in STEM-education and artificial intelligence that meets the
requirements of the modern world. Another relevant goal of the issue under
consideration is to ensure that universities are ready for the challenges of the modern
world, where STEM-education (or STEM-disciplines) and artificial intelligence play an
increasingly important role in providing students with high-quality and in-depth
knowledge that will help them gain the necessary practical experience and relevant
competencies for the labour market and competitiveness in employment.
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Problem statement. There are several potential problems in the
implementation of STEM-education and artificial intelligence in the
educational process of universities, namely: lack of qualified teachers - this
can be especially problematic in the case of rapidly developing
technologies, where specialists with the latest and most up-to-date
knowledge are needed; equipment and infrastructure — as the
implementation of STEM-education and artificial intelligence may require
significant investments in modern equipment and infrastructure for
laboratories, computer labs and research centres, etc.

Solving all these problems may require joint efforts of university
administrations, teachers, students, and research and education partners of
these universities to ensure the successful implementation of STEM-
education and artificial intelligence in the university environment. This
thematic article is dedicated to solving all these problems.
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Analysis of recent research. Today, many domestic researchers are
considering the issue of introducing artificial intelligence systems into
the educational process at universities. These are the following scientists
and researchers: Sharov S. [1-2], Hlybovets’ M. [3], Zaychenko Y. [4],
Mar'yenko M. [5], Somenko D. [6], Viznyuk 1. [7], Pchelyans’kyy D.
[8], Burdayev V. [9], Haharin O. [10], Tytenko S. [10], Desyatov T.
[11], Dovbysh A. [12], Vasyl'yev A. [12], Kravtsova N. [13],
Khodakivs'ka O. [13].

And the problems and analysis of methods of implementation of
STEM-education in universities for various educational programmes are
actively studied by such scientists and researchers as: Barna O. [14],
Balyk N. [14], Yel'nykova H. [15], Yurzhenko V. [16], Chaykovs'ka H.
[17], Vesela N. [18], Vodyanyts'kyy I. [19], Dereza O. [20].

Other well-known foreign scholars who consider this topic are: Del
Cerro Velazquez F, Lozano Rivas F [21]; Pahnke J., O'Donnell C.,
Bascope M. [22]; Campbell C., Speldewinde C. [23]; Peters-Burton E.,
Lynch S., Behrend T., Means B. [24]; Morris B.J., Owens W., Ellenbogen K.
[25]; Carnevale A. P., Smith N., Melton M. [26]; Hess F., Kelly A,
Meeks O. [27]; Annemie Struyf, Haydee De Loof, Jelle Boeve-de Pauw [28].

But given that not all the issues and problems of introducing these
subject areas into the educational process at universities were covered by
them, we will try to summarise and supplement this topic in this article.
Therefore, its relevance is undeniable.

Formulation of the purpose of the article. The main purpose of the
article is to consider the main ways of solving the complex problem of
introducing STEM-education and artificial intelligence into the educational
process at universities.

The main part. For those who do not know or have forgotten, we
will remind you of the basic definitions: "Artificial intelligence (Al) is the
science and technology of creating intelligent machines (software systems)
capable of taking on certain functions of human intellectual activity (for
example, choosing and making optimal decisions based on previously
gained experience and rational analysis of external influences)" [1, 2].

STEM (Science, Technology, Engineering and Mathematics) is an
approach to organising the learning process that combines science,
technology, engineering and mathematics [14-18].

The STEM approach to education was first proposed in 2001 by
scientists from the US National Science Foundation. The methodology has
been actively studied in many countries, implemented in leading European
schools, and is now being actively implemented in Ukraine.

STEM-education and artificial intelligence are extremely relevant
for university education for a number of important reasons, namely: labour
market demand, i.e. the modern labour market increasingly requires
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specialists with deep knowledge in STEM-disciplines and understanding of
artificial intelligence, and the constant development of technology requires
qualified personnel who can work with these new tools and methods;
innovation and competitiveness, i.e. STEM-education and artificial
intelligence stimulate innovation in the university environment (students
who receive such education

Therefore, STEM-education and artificial intelligence are not only
relevant, but also critical to university education to prepare students for
future challenges and opportunities.

STEM-education and artificial intelligence also affect the
educational process at universities in many ways: modernity and relevance
of education — the introduction of STEM-education and artificial
intelligence allows universities to meet the current requirements of the
labour market (and students get access to the latest technologies, methods
and approaches, which prepares them for a successful career in the digital
world); development of critical thinking and problem solving — STEM-
education promotes the development of critical thinking, as well as analysis
and problem solving skills (which allows students to effectively use the
scientific method and engineering approaches to solve complex problems).

In general, STEM-education and artificial intelligence significantly
enrich the educational process at universities, developing key skills and
preparing students for a successful career in the modern digital world.

Teaching these topics at universities faces a number of challenges.
First of all, the rapid pace of development of these areas requires constant
updating of curricula and existing equipment (materials). The lack of
qualified teachers is also a problem. To address these issues, it is important
to engage teachers with practical experience in the field, as well as to
develop professional training programmes for academic staff. In addition,
cooperation with industry and academia can provide students with access to
relevant knowledge and practical experience. The development of
interactive teaching materials and the use of new technologies, such as
virtual reality or gaming platforms, can enhance the effectiveness of their
teaching. Such approaches will help to prepare qualified professionals who
can meet the challenges of the modern labour market. An additional
problem is the heterogeneity of the level of preparation of students studying
these topics. This is a challenge for teachers, who must ensure that all
students are taught effectively, regardless of their prior knowledge and
familiarity with the topic. To overcome this, an individual approach to each
student can be used, as well as additional classes for those who need
additional help. The development of adaptive learning systems and
effective knowledge control can also help to solve this problem. In general,
innovative teaching approaches aimed at combining academic knowledge
with practical experience and individualised learning can ensure more
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effective teaching of artificial intelligence and STEM at universities.
Another problem is the lack of resources to support infrastructure and
laboratory workshops, especially in artificial intelligence.

This limits the opportunities for students to gain practical experience
in using various tools and methods. To solve this problem, it is necessary to
attract additional financial resources through cooperation with industrial
partners, grant organisations, donors, etc. The development of virtual
laboratories and online resources can also provide access to the necessary
equipment and materials for artificial intelligence and STEM education,
even in the case of limited physical resources.

The introduction of STEM-education and artificial intelligence into
the educational process of universities can be a challenge, but there are
several ways to solve this problem. Here are some approaches [11-20]:

— development of specialised programmes and courses, i.e.
universities can create specialised programmes in STEM-education and
artificial intelligence that include both theoretical knowledge and practical
skills (these programmes can be developed in cooperation with industrial
partners to ensure that materials and market requirements are up-to-date);

— Integration of existing courses, i.e. universities can also integrate
elements of STEM-education and artificial intelligence into existing
courses, making them more modern and relevant (e.g. including modules
on programming or data analysis in courses on health, marketing,
management, agronomy, etc;)

— creation of laboratories and research centres, i.e. universities can
invest in the creation of specialised laboratories and research centres for
artificial intelligence and STEM-disciplines (and these structures can serve
as platforms for students and teachers to research new technologies and
develop new methods and interactive IT teaching technologies);

— support for teachers and students, i.e. universities can provide
support for teachers and students who want to study STEM-disciplines and
artificial intelligence (this may include training teachers in new
technologies, creating platforms for sharing knowledge and practical
experience, and providing access to specialised resources and tools);

— engaging external experts and industrial partners, i.e. universities
can also engage external experts and industry representatives for
cooperation in STEM-education and artificial intelligence (which may
include joint research projects, internships for students in high-tech
companies, and other forms of cooperation).

— training of qualified teachers, i.e. universities can provide training
and professional development programmes for teachers in STEM-
disciplines and artificial intelligence (which may include training teachers
in new technologies, teaching methods and practical skills);
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— Integration into related and allied curricula (i.e., universities should
develop integrated STEM-education and Al programmes that cover various
aspects of different disciplines and provide students with a comprehensive
approach to such learning);

— Establishment of laboratories and research centres (i.e., universities
can invest in the creation of modern laboratories and research centres for
artificial intelligence and STEM-disciplines (which will allow students to
gain practical experience with the latest technologies and ensure a link
between the educational process and real-world challenges);

— partnerships with industry (universities themselves can establish
partnerships with industrial enterprises for the joint development of
curricula, student internships, joint research and projects);

— creation of online courses and open resources, i.e. universities can
develop and provide access to online courses and open learning resources
in STEM-education and artificial intelligence (which will expand access to
education and provide distance learning for a wide range of audiences);

— support for student initiatives, i.e. universities can support student
initiatives in STEM-education and artificial intelligence by facilitating the
creation of student clubs, interest groups, hackathons and other events.

There are also additional ways to solve the complex problem of
introducing STEM-education and artificial intelligence into the educational
process of universities — if the main ways described above have proved
ineffective.

They include: international cooperation - universities can develop
international partnerships with academic institutions and research centres to
share knowledge, experience and resources in STEM-education and
artificial intelligence (this will help broaden horizons for students and
teachers, as well as provide access to international training and research
opportunities); stimulating student research — universities can actively
encourage students to participate in research projects and competitions in
STEM-disciplines.

Conclusions. All these ways of solving the problem discussed in the
article will help universities to effectively implement STEM-education and
artificial intelligence in the educational process, providing students with the
necessary knowledge and skills for a successful career in these modern
fields.

The overall goal of all these ways is to create a favourable
environment for successful learning and development of students in STEM-
education and artificial intelligence that meets the requirements of the
modern world.

Another relevant goal of the issue under consideration is to ensure
that universities are ready for the challenges of the modern world, where
STEM-education (or STEM-disciplines) and artificial intelligence play an
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increasingly important role in providing students with high-quality and in-
depth knowledge that will help them gain the necessary practical
experience and relevant competencies for the labour market and
competitiveness in employment.
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. B. JIyoko'!
! TappilicbKuii Jep/KkaBHMIl arPOTEXHOIOTTYHMI YHiBEpCHTET
imeni /Imutpa MoTopHoro

HILJISIXW BUPIIIEHHA KOMILIEKCHOI MPOBJIEMHA
BINPOBA’KEHHS STEM-OCBITHU TA LITYYHOI'O IHTEJIEKTY
B HABYAJIbHUH MTPOLIEC B YHIBEPCUTETAX

Anomauin

OCHOBHOIO METOIO CTaTT1 € PO3IJIAJl OCHOBHUX IUISX1B BUPIIIEHHS KOMILIEKCHOT
npo6aemu BripoBakeHHss STEM-0CBiTH Ta HITY4YHOr0 1HTEJIEKTY B HAaBYAJIbHUIA MpoIiec
y BH3. Ichye kinbka mnoTeHuiHux mpobinem y BopoBapkeHHi STEM-ocBiTu Ta
IITYyYHOTO 1HTEJNEKTY B HABYAJbHMHA IpOLEC YHIBEPCUTETIB, a caMme: Opak
KBaJI1(pIKOBaHMX BUKJIaJayiB — 11€ MOXe OyTH 0COOJMBO MPOOJIEMAaTUYHUM Y BUIAIKY
HIBUJIKO PO3BUBAIOTHCS TEXHOIIOTIMH, e (axiBIli 3 HAMHOBIIIUMH Ta HACy4acHIIIUMHU. -
NOTpiOHI cydacHi 3HaHHS;, 00JIaJHaHHs Ta 1HPPACTPYKTypa — OCKIJIbKUA BIIPOBAJKEHHS
STEM-ocBiTH Ta IITYYHOIO 1HTENIEKTY MOYKE BUMAaraTi 3HaYHUX 1HBECTULIH y CydyacHe
obnmagHaHHA Ta 1HQPACTPYKTYpYy AJisi J1Taboparopiil, KOMIT IOTepHUX JabopaTtopiii Ta
JOCIITHUIIBKUX LIEHTPIB TOIIO.

Bupimenss Bcix 1ux npo0ieM MOXe BUMaraTu CuIbHUX 3yCHUJIb afMIHICTpalii
YHIBEpCHUTETIB, BUKJIaJJauiB, CTYACHTIB, HAyKOBO-OCBITHIX AapTHEPIB IIUX YHIBEPCUTETIB
uist  ycmimHoro  BrnpoBajkeHHS STEM-ocBiTM Ta  IUTYYyHOro  1HTENEKTY B
YHIBEpCUTETChKE CepelloBHIIE. BupimieHHIO BcCiX LUX HOpoOjgeM MNpUCBSYEeHA IIs
TEMaTU9IHA CTATTS.

Po3rnsHyTi B CTAaTrTi LUIAXU BHpIMIEHHS i€l MpoOJeMH JIOMOMOXYTb
yHiBepcuteTraM edekTHBHO BrHpoBamkyBaTd STEM-ocBiTy Ta MITYy4HMI I1HTENEKT y
HaBYaJIbHUI MPOIIEC, HA/IAal0UH CTyA€HTaM He0oOXi/IH1 3HAaHHS Ta HABUYKH JUIS YCHIIIHOT
Kap’€py B IIUX CYYaCHMX rajy3sx. YcCl Il HUISXH BUPIMIEHHS NpoOIeMu, PO3IIISIHYTOI y
CTaTTi, JOMOMOXYTh YHiBepcuTeTaM edekTuBHO BrpoBamkyBatH STEM-ocBiTy Ta
MITYYHUH 1HTEJEKT Y HaBYAJbHUH MpOLEC, HA/lal0uM CTyIEHTaM HEOOXiIHI 3HaHHS Ta
HaBUUKHU JJIs YCHIIIHOI Kap’€pH B LIUX Cy4acHUX chepax.

3arampHa MeTa BCIX IMX NUISAXIB — CTBOPUTH CIPHUATIMBE CEPEJOBHUIIE IS
YCHINTHOTO HAaBYaHHS Ta po3BUTKY Y4HIB Yy STEM-0CBITI Ta IITy4HOMY 1HTEIEKTI, IO
BIJIMIOBiJ]a€ BUMOTaM Cy4YacHOTO CBITy. [HIIIOIO aKTyaJbHOIO METOI0 MUTAHHS, IO
pO3IIIAAEThCS, € 3a0e3MeUYeHHs] TOTOBHOCTI YHIBEPCHUTETIB 10 BUKJIHMKIB CYyYacHOTO
cBity, 1e STEM-ocBita (a60 STEM-mucumroiiau) Ta ITYYHUNA IHTENEKT BiIrparoTh
Jieqiam BKIMBINTY pOJIb Y HaJaHHI CTYJCHTaM BHCOKOSIKICHHX 1 B -TJIMOOKI 3HAHHS, SIKi
JOTIOMOKYTh IM OTPUMATH HEOOX1THUW MPAKTUIHHUN JTOCBII Ta BIAMOBITHI KOMITETEHIII
JUIS PUHKY TIpalli Ta KOHKYPEHTOCIPOMOXKHOCTI MPH MpaleBIalliTyBaHHI.

Kniouosi cnosa: STEM-ocBiTa, mITy4HHUN IHTEIEKT, KOMIUIEKCHA Mpoliema,
BIIPOBA/PKEHHSI B HABYAJIbHUN NPOIIEC, IIUISIXM BUPIIICHHS, YYHI.
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