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Abstract: the issue of teacher's professional development in the context of STEAM
education introduction is considered. Emphasis is put on the actualization of 4C method which
is used to overcome the misunderstanding between the knowledge that students acquire in
higher education institutions and the skills that employers expect from students. This method
includes such main components as: communication skills, creativity, critical thinking and
teamworking. The proposed recommendations for the development of STEAM competencies
can contribute to the formation of professional success and development of innovative
pedagogical experience of higher education institutions teachers. This research does not solve
the problem of teacher’s professional development in the field under consideration and can be
continued in analyzing its features depending on the professional area of study.
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MPO®ECIFMHA CITIPSIMOBAHICTH ITEJJATOT'A B YMOBAX
3AITPOBA/I’KEHHS STEAM-OCBITHU TA OCOBJIMBOCTI PO3BUTKY STEAM
KOMIIETEHTHOCTEM

Anomayia: po3risiHYTO MUTaHHA MPOQECIHHOT CIPSIMOBAHOCTI Ta PO3BUTKY Ie1arora
B yMoBax 3anpoBajpkeHHs STEAM-ocBitu. 3po0ieHO akIeHT Ha akryamsarii merony 4K,
SKMI BUKOPUCTOBYETHCS ISl TIOAOJAHHS HEBIAMOBIIHOCTI MiXK 3HAHHSMH, SKi OTPUMYIOThH
CTYJIEHTH Ha eTami (axoBOI MiATOTOBKH 1 TUMU HABUYKaMH, IO OYIKYIOTH BiJ| CTYICHTIB
poboronasui. Lleit meron Bkiouae B cebe OCHOBHI CKIIQJOBi: KOMYHIKAaTHBHI HaBHUYKH,
KpPEaTUBHICTh, KPUTHUYHE MHCICHHS Ta KOMaHAHY poOOoTy. 3ampormoHOBaHI peKOMEeHMaarlii
po3Butky STEAM kommereHTHOCTEH MOXYyTh copusitd (opmyBaHHIO MpodeciiiHOoi
YCIIIIHOCTI Ta PO3BUTKY IHHOBALIMHOTO MeaaroriyHoro aoceigy Bukiagadis 3BO. Jlane
JIOCITIJKEHHS He BUUEpITy€e MpodsieMy NpodeciiHoro po3BUTKY Nelarora y po3risiHyTii ramy3i
Ta MOXe OyTH NMPOJOBKEHO y HampsMi BUBYEHHA ii 0COOIMBOCTEH 3alieXHO BiA (haxoBUX
HAarnpsIMKiB HaBYaHHS.

Knouoei cnosa: STEAM-ocBiTa; STEAM-KOMIIETEHTHICTh; TPaHCIUCIUILTIHAPHUIMA
MiAXia;, KOMMOeTeHTHicHMH miaxia; ¢opmyna 4K; mnpodeciiiHuii po3BUTOK Temarora,
KOMYHIKAaTUBHI HaBHYKH; KPEATUBHICTh, KPUTHUHE MHCICHHS, KOMaHIHa poOoTa; nedinimii
STEAM-ocBiTH.

Haranis Mosmura, lemigoa FOuisi, Ilone:kaeBa Ojiena
Posmmpena aHorartis A 03HAHOMIIEHHS 3 I[IEI0 TEMOIO:

“IIpodeciiina cnpsiMOBaHICTh negarora B YMoBax 3anpoBaIKEHHs STEAM-ocBiTHn Ta
0C00JIMBOCTI PO3BUTK KOMIIETEHTHOCTEMH
0 y STEAM ”

Ilocmanoeka npoonemu y Oisuibnicmio. Konyenyii ocsimu STEM ma
3azanvhomy euznadi ma ii 38130k 3 STEAM, eusnani neoacociunumu innosayiimu
BANCIUBUMU  HAYKOBUMU, YU npakmuyHumu  XXI cmonimms. Ina YCRIWHO20

3ae0anHamu. B ymoseax peghopmyeanns  enposadscenns  inmeeposanoi  STEAM-
ocgimu ma ii nepeopiecnmayii Ha POpMY6aHHs — OCBIMU  KOMHEMEHMHICMb  BUKIA0AYi68 €
KOMNEMeHmMHOCMeU BUNYCKHUKA OCODIUBO20 — KIAIOYOBUM eNeMEHNOM.

3HaueHHsi  HabOysac  npobnema  AKICHOI Ananiz ocmaunnix 00cnioxceHv ma
ni020MOBKU ~ BGUNYCKHUKIG — Ne0azo2iyHux nyonikayii, y  AKUX  3aN0YAMKOBAHO
VHIgGepcumemie y  36’A3Ky 3 IXHbOW  po38'a3amHA  yiei npobremu i Ha  AKI
MatioymHvoro bacamodynkyionanbuolo  cnupaemocsa asmop. Teopemuuni 3acadu
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STEAM-oceimu  suxnaoeni 6 pobomax
CYYacHux  neoaeocie  ma - NCUXOJ02IB:
H. Mopse, B. Bemobep, M. Boiixo,
JI. Bapuenxo-Tpoyenko (opeanizayis
STEAM-3ansamov 6 inHOBaYiliHOMY KIACI),
C. loyenko, C. I[loonecnuu, O. Tapacos,

O. Haatainen, M. Aksela (nayxosuii ouckypc,
oceimui npakmuku ma mexuonoeii STEAM-
oceéimu), H. Copoxo (¢pynkyii STEAM-
OPIEHMOBAHO20  OCBIMHBO2O  CepedosUa),
H. onixyn, I Cninyxina (STEAM 6 ymosax
Gdopmanvroi 11 HeghopmanvHOi  oceimu),
O. Ilampuxeesa, O. Kopwynosa, H. I'ywuna,
1 Bacunawxo  (npoghecitinuii  po3eumox
neoazoea 6  ymosax  STEM-oceimu),
B. Anopieecvka, JI. Binoycosa, Huynh Tan Hoi
(STEAM-ocsima y nouamkositi  wiKoi),
D. Aguilera, J. Ortiz-Revilla (STEAM-ocsima

v  3BO). Jocnionuxku 3asnavaioms, o
STEAM-ocsima mae NPAKMUYHY
CNpsAMosanicms ~ ma €  IHMeSPoBaAHUM

NPOEKMHUM NIOX000M 6 nedazoziyi. B ocmanni
poku nimepamypa 3i STEAM 3ocepeounacs na
OOKYMEHMYBAHHI THHOBAYIUHUX NPAKMUK Mda
HABYANbHUX EKCNEPUMEHINIE HA PIZHUX DIGHAX
ocsimu (neoazocika STEAM), ix nozumuenomy
enausi na yunie (komnemenyii STEAM),
BKIIOUAIOYU npOCYBAHHsL npocgecivinux
inmepecie  (cmasnennss ~ STEAM)  ma
MOOepHI3ayii HaBUANILHUX Cepedo8U ) UKOI
(knacu STEAM).

Dopmynweannn  uyineu - cmammi
(nocmanoeka 3a60amHs). 3podoumu - auaniz
nioxodie 00  pO36UMKY

oceimu 6 ymosax enpoeadxcenns STEAM-
oceimu. 3’acysamu  OCHOBHI  8UMO2U OO

npoghecitinoco  po3sUmMKy Nneoazocié  BUUOi

WKOMU 8 Yux YyMo6ax, 6UHauumu ma
ccpopmymosamu NnoHsmMmsi STEAM-
KOMNemeHmHicmy neoazoea ma UOKpeMUumu
ocnosni STEAM-xomnemenmnocmi  ¢haxisyie
neodazociuHo2o HAanpsivMKy, a came:
KOMYHIKAMUBHI HABUYKU, KPUMUYUHE MUCTEHHS,
KpeamugHicms, KOMAHOHA poboma.

Buknao  ocmoenozo - mamepiany
00CNIOMCEHHA 3 NOBHUM OOIPYHMYBAHHAM
ompumanux Haykosux pezynomamis. STEAM-
oceima CNPAMOBAHA HaA  pPO3BUMOK

npogecitinoi
KOMNeMeHmMHOCMI 6UK1a0aya 3axkiady Guuor

ocobucmocmi yepes dopmysanms
KOMnemeHmHocmel,  NpupoOHU4O-HAYKOBOI
KapmuHu ceimy, C8ImoisiOHUX no3uyii ma
HCUMMEBUX YIHHOCMEL 3 BUKOPUCTNAHHAM
MPAHCOUCYUNTTHAPHO20 NiOX00Y 00 HABYAHHSL
Ha OCHOBI NPAKMUYHO20  3ACMOCYBAHHSL
HAYKOBO-MAMEMAMUUHUX, MEeXHIYHUX i
IHJICEHEPHUX 3HAHL MA 6MIHb PO38 A3)yeamu
NpaKmuyHi - 3a0aui 01 NOOAIbULO20  IX
BUKOPUCIAHHS Y NPOGheCitinill OIsLTbHOCI.

B cmammi npedocmaseneno awnaniz
pisnux nioxodie 0o STEAM-ocsimu sk
CYUACHO20 0C8IMHBLO20 ABUWA. 3 COBAHO, WO
HAYKOB8YI HA20NIOWYI0OMb HA  NiOBUUEHHI
AKOCMI BUKNAOAHHS OUCYUNTIH, NOB SI3AHUX 3
HAYKOMW, MEXHIKOW, MamemMamukor ma
mucmeymeom. Memoro yvboco € niocomoexa
cmydenmie 00  Oinbw  egheKmueHoco
HABYAHHA, 3ACMOCYB8AHHA OMPUMAHUX 3HAHD
015l BUpieHHsT Npoghecitinux 3a80anb ma
po3zsumky komnemenyiti STEAM.

Aemopamu nokazaHo, w0 36epHeHHs.
cyuacHoi nedaeoziku 0o STEAM-ocsimu mooice
cmamu  epeKmueHUM KpOKOM 00 GUDIUEHHS.
npobnemu nid20mosku Kaopié O0iisl CY4acHO20
MIHIUB020 pUHKY npayi. B cmammi 3a3nauero,
wo ycniwne enpogadcenns STEAM-oceimu
nepeobauac po3eumox Haykoeoi oceimu. /[
Gopmysanus 6azo6ux ma iHmMezpOBaAHUX YMiHb
Y HAasYanrbHOMy npoyeci uumeni MNOBUHHI
601100imu 00CNIOHUYLKO-NI3HABATLHUMU
MEXHONORIAMU  HABYAHHA mMaA  MemOOUKOK
HABUANILHUX NPOEKMIB.

Buxoosuu 3 euwesukiadernoeo,
8ANHCIUBO 3a0e3neyUmu YMo8U 01 NOCUTIEeHHSL
IHHOBAYIIHOT CKIA00B80I 0CBIMU NOEOHAHHAM
0CoOUCMICHO-0PIEHMOBAHO20,
KOMNemeHmHiCHO20, OIANbHICHO20 Ni0X00i6,
OHOGIEHHAM MaA CYMMEBUM OONOBHEHHAM
OMPUMAHUX NCUXONI020-NE0A20TUHUX 3HAHD,

080100THHAM HOBUMU MexHONI02IAMU
opeaHizayii HABUAHHAL, neoazo2iuHo2o
npoyecy, V3a2aNbHEeHHAM ma
BNPOBAOIHCEHHAM nepcnekmueHo20

neoazo2iuno2o 00c8idy moujo.

Ananizyrouu Haykogy nimepamypy ma
CRUPAOYUCL HA  OOCNIOMNCEHHS  CYYACHUX
HAYKOBYI8, asmopu Cmammi 66axcaromo 3d
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Oooyinvue poskpumu cymuicmos Popmynu 4K
cmoco6Ho OisnvHocmi euknaoaydie 3BO.

1. Komynixamueni naguuxu.

2. Teopuicme.

3. Kpumuune mucnenns.

4. Cnisnpays (Komanona poboma).

Ananizyiouu  npoghecitinuii - po36umox
nedacoca 6 ymosax STEAM-oceimu mooicna
koncmamyeamu, wjo STEAM-komnemenmuicmo
V euwitt oceimi nepedbauac  iHmezspayiio
KOMNEemeHmHOCmel Ha mpboX PIGHSX:

- pigenv KOMnemeHmHocmi
CMyoenmis,
- pigenb KOMnemeHmHoCmi

Matbymuix cneyianicmie,
- piBeHb KOMNEMeHmMHOCI 84UMENIE.
Taxum wunom, ¢popmysanns STEAM-
KOMNnemeHmHocmeti cmyoeHmia €
OUHAMIYHUM — NPOYECoOM  Yinecnpsamo8aHoi,
npo2pecusHoi ma sSIKICHOI 3MIHU Yb020 SA8UUA

nio yac cneyianbHo 0p2aHi308aAHOT
HaguanvHoi disinbHocmi 3BO.

Taxooxc 6 cmammi  pO32NAHYMO
¢opmyeanns STEAM-komnemenmuocmi
maubymuix euknadavie 3BO. Jlo yvoeo
6X0051Mb NPOEKm)8aHH s HA84AIbHO20
KOHMEHmy, opeauizayis OisinbHOCMmI
cmyoenmis; opeaunizayis HABYAILHO20
npoyecy;, BUKOPUCMAHHS CYYACHUX

neoazociuHuUx MmexHoL02il ma iu..

Bucnoeku 3 0anozo oocnioicenns ma
nepcnekmusy NOOAIbUUX PO3BIOOK Y OAHOMY
Hanpamky. IIpogeedene Oocnidocenns nadae
3M02y  3’ACY8amu  OCHOBHI  8UMO2U OO0

Problem setting. In conditions of
education reforming and its reorientation to
the formation of a graduate’s competencies
that will provide his learning and development
in a changing high-tech, multicultural
environment, the issue of qualitative training
of pedagogical universities graduates in
connection with their future multifunctional
activities, participation in the development of
education, science, production and life of
society is of a particular importance.

The concepts of STEM and STEAM
education  recognized as pedagogical
innovations of the 21st century is among the

npogecitino2o po3euUmMKy GuKIa0aya BUuoi
wKoau 8 ymosax enposaddicenns STEAM-
oceimu, GusHauumu ma cQopmynroeamu
NOHAMMSL STEAM-komnemenmnocmi
suxnaoaua ma euoxpemumu ochosni STEAM-
KOMNnemenmHocmi neoazo2iuHux
npayieHUKie. Ananizyrouu 00c6i0
BNPOBAONCEHHS STEAM-mexnonoziti  y
HABYANbHULL NpOYec YHIGepcumemy, MONCHA
3pobumu sucnosok, wo STEAM-mexwnonocii
CMUMYTIOIOMb  PO3BUMOK — CMYOeHmi8 )
pamkax  rouyenyii 4C  (kpeamusnicmo,
Kpumuune  MUCTIeHHs,  Cchiempays  ma
KOMYHIKAyid — YOMupu HAGUYKU, KL
donomazarome 00csiemu Ycnixy 6 0yob-saKii

cnpasi)..  Bnpoeaodoicennss STEAM-ocsimu
sumMazae  8i0  GUKIAOAYIB  AKMUBHOZO
BNPOBAOJNCEHHS. ~ HOBIMHIX — Ne0a2o2iyHUx

nioxo0ieé 00 HaBUAILHO2O NPOYecy ma OYIHKU
BUKOPUCTNAHHS IHHOBAYIUIHUX
MINCOUCYUNTIHAPHUX — MemOoOdi8  HABYAHHS,
30Kkpema  3000ymms  3HAHb HA  OCHOBI
iHme2pamuero2o nioxody, po3pooKu Memooie
ma  iHcmpymenmie 01 (HOPMYBAHHS
00CTIOHUYLKOT OiANbHOCME MA  [HIHCEHEPHO-
mexHiuni komnemenyii. Cmynins ycniuunocmi
enpogaddicennsi STEAM-nioxody 6 oceimniti
npocmip  6e3n0cepedHbo  3anedxncums  8i0
suxnaoaua. /lame 0ocniodcenHs He eupiuLye
npoonemu npogeciiinoco 3POCMAaHH3L
neoacoea i Modxce OYmMuU NPOO0GIHCEHE 8
HANpAMKY 6UBYEHHs 11020 ocobaugocmel
3a1eHCHO 810 NPOheCitinuX HAnPAMI6 0ceimiu.

most promising modern approaches to the
new generation specialists training, oriented
to innovative activities in modern conditions
of social mobility, worldwide globalization,
economic, political and cultural integration in
the most developed countries of the world.
Under modern conditions, in order to
ensure the competitiveness of Ukraine among
the European Union countries, the educational
space of Ukraine is being reformed.
Educational priorities are changing and new
ego models are being created in order to
increase its effectiveness. The basis of the
construction of these models are such
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innovative processes as individualization and
personalization of education: formation of
individual training trajectories and necessary
competences at the request of employers;
pragmatization of education: orientation of
educational institutions to the needs of
economy and society, formation of
educational programs based on actual requests
of an employer, development of practice-
oriented studies; education throughout life: a
rapid change in informational and
technological background as a factor ensuring
the continuity of education that accompanies
a person throughout his life.

The issue of higher education
modernization in Ukraine, its components and
directions closer to the European space of higher
education, is based on the key regulatory and
legal support of higher education in Ukraine:
Goals of sustainable development; Law of
Ukraine “On Higher Education”, Education and
Science Reform; Strategies for the development
of higher education of Ukraine for 20212031,
Forum “Ukraine 30. Education and Science”
and others.

According to the Law of Ukraine “On
Higher Education”, the purpose of higher
education is the acquisition of a high level of
scientific (creative, artistic) professional and
general competences, which are necessary for
activities in a certain specialty or in a certain
field of knowledge [1].

Reforming education in the direction
of STEM is caused such key factors as the
need for specialists with more complex and
flexible knowledge, skills and abilities that
meet the requirements of the XXI century and
the demand for STEM literacy, which is
necessary to solve technological and
environmental problems.

For the successful implementation of
an integrated STEAM education, the
competence of teachers is a key element. The
high-quality training of new generation of
mobile students, capable to find the ways to
solve problems not in theory, but right now
through trial and error will largely depend on
educators, who know how to see the world as
a whole.

Recent research and publication
analysis. The retrospective analysis of
scientific literature on STEM education
confirms the presence of numerous works by
both domestic and foreign scientists, in
particular V. Andrievska, T. Andrushchenko,

N. Balik, S. Brevus, L. Bilousova,
I. Vasylashko, Yu. Velychko, L. Harrison,
D. Langdon, B. Means, E. Peters-Burton,

N. Morel, J. Confrey, A.House and many
others. The theoretical foundations of
STEAM education are outlined in the works
of such modern scholars and psychologists as:
N. Morse, V. Vember, M. Boyko,
L. Varchenko-Trotsenko (organization of
STEAM lessons in an innovative classroom),
S. Dotsenko,  S. Podlesny,  O. Tarasov,
O. Haatainen, M. Aksela (scientific discourse,
educational practices and technologies of
STEAM education), N. Soroko (functions of a
STEAM-oriented educational environment),
N. Polihun, I. Slipukhina (STEAM in
conditions of formal and informal education),
J. Ortiz-Revilla (STEAM education in higher
educational institutions). The researchers note
that STEM education has a practical
orientation and is an integrated project
approach in pedagogy. In recent years works
about STEAM has focused on documenting
innovative practices and learning experiments
at various levels of education (STEAM
pedagogy), their positive impact on students
(STEAM  competencies), including the
promotion of professional interests (STEAM
attitudes) and the modernization of learning

environments (STEAM classrooms). Analysis
of research innovations in STEAM education
allows us to state the desire of scientists to
prepare a new generation of youth to solve the
problems of technological era and contribute
to the innovative development of society. The
formation of STEAM education in Ukraine is
quite actively developing and being
introduced into the education and science
system of Ukraine, which is expressed in a
wide research demand, the involvement of
various institutions in the learning process.
The implementation of this approach, a huge
number of thematic events, initiatives and
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projects implemented in the educational
process, which contribute to the development
and popularization of STEAM education,
stimulate the interest in scientific disciplines
and prepare young specialists for a future
career in STEAM fields.

Paper  objective. In  today's
professional reality, the need for a universal
form of future specialists’ certification in the
sphere of pedagogical science as a marker of
universal and professional competencies level
while obtaining higher education is becoming
a matter of topical interest. Training of a
modern teacher should meet the requirements
of the present time, one of the main
competencies of which is not only professional
but also modern STEAM competencies. The
purpose of this article is to highlight the current
issues of professional orientation and
development of a teacher, the conditions for the
implementation of STEAM approach in
education and the analysis of approaches to
professional competence development of high
school teachers in conditions of STEAM
education implementation.

Paper main body. Strengthening the
role of STEM education is one of the priorities
of education modernization, an integral part of
state policy to increase the level of national
economy  competitiveness and the
development of human capital as one of the
main factors of innovative activity in
educational sphere that meets the demands of
economy and needs of society [2].

STEM education is aimed at the
development of an individual through the
formation of competencies, a natural-
scientific picture of the world, worldview
positions and life values using a trans-
disciplinary approach to learning based on the
practical application of scientific,
mathematical, technical and engineering
knowledge and skills to solve practical
problems for their further use in professional
activities [3].

STEM is an integrated learning
approach in which academic science and
technology concepts are studied in a real-life
context. The goal of such an approach is to

create stable connections between an
educational institution, society, a workplace
and the whole world, which contribute to the
development of STEM competencies [3].

During the last ten years, the concept
of STEM approach began to experience
“pressure” from a young ‘“competitor” — a
renewed direction in education — STEAM,
which started in the USA and began to
actively spread among leading European
countries. Current education emphasizes the
importance of creativity in today's innovative
technologies. It is an education that is based
on the application of an interdisciplinary and
applied approach, when all five disciplines
(Science — natural sciences; Technology;
Engineering — design; Art — art, design;
Mathematics) are combined into a single
system of teaching.

Without incorporating the Arts into the
wider field, full creative potential often goes
unlocked and unused. The heightened cross-
disciplined nature of STEAM vs STEM s
advantageous as different perspectives and the
way people view problems through different
lenses is often an instrumental factor in
successful ventures [4].

STEAM is the key to creativity, which
is the most important component of
innovation. In order to support the
modification of STEM to STEAM, all
interested parties (business leaders, arts
professionals, representatives of education
system, etc.) must unite, explaining to the
authorities of various levels, the media and the
general public, the need for the inclusion of
arts in national curriculum [5].

STEAM (as a subtype of STEM)
includes certain thematic modules:

— Natural sciences, designed to
explain the effect of specific facts, theories,
rules of nature that affect all aspects of human
life (from everyday life to professional
experience and activity);

— Technology, which involves the
development of scientific activity and creative
abilities while searching for a solution, an answer
to the research question and the application of
previously acquired knowledge in practice;
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Teopis i npaxmuxa ynpasninns coyiarbHumu cucmemamu 3 ‘2024



1ICUXOJIOI O-1IEJJATI OI'TYHI ACIIEKTH PO3BUTKY CUCTEMHU

BUILOI OCBITH TA Il 3MICTY

— Engineering. This block is designed to
connect modern tools, methods and
technologies to the training system, to improve
and increase the efficiency of actions and to
make decisions, to optimize the situation taking
into account the opportunities;

— A mathematical block is focused on
the development of accuracy, concentration,
attentiveness,  development of critical
thinking, analytical mind, skills in clear
application of instructions and algorithms;

Humanitarian (artistic) block, serves
not only to broaden one’s horizons and deepen
the understanding of ongoing processes but to
develop technical creativity, professional
culture and business communication, learn to
defend one’s own point of view, conduct a
constructive and reasoned dialogue [6].

At the same time, all the blocks are

studied in connection, by including logic,
thinking, and tracing relationships (one
problem can be studied from different angles,
positions, sciences and theories).

At the moment, there is also the
concept of “STEAM profession”. These are
technical, natural science and engineering
narrow-profile specialties: professions related
to computer technology and mathematics,
natural sciences and medicine, architecture
and engineering, education specialists, sales
managers, etc.

Ukrainian scientists [7; 8; 9],
researching the implementation of STEAM
approach in the educational process, single
out the functions that a STEAM-oriented
educational environment should provide to
support the implementation and development
of STEAM education in Ukraine:

— Technological, which provides for
ensuring communication between the subjects
of educational process, supporting the
performance of laboratory, practical works
and tests and their evaluation, access to
various data sources (databases, conferences,
electronic libraries, etc.);

— Psychological, which helps in
motivating subjects of educational process

(teachers; students; parents; specialists in
certain fields of education, science, business,
etc.) to participate in educational STEAM
projects; contributes to the formation of
responsible behavior of students during the
implementation of these projects and the
development of professional competences of
teachers to encourage the subjects of the
educational process to participate in them;

— Educational, which contributes to
the formation of students' competencies which
they acquire during their studying at an
educational institution and to the guidelines
for their further professional career; which is
designed to form responsible behavior of
students during their participation in
educational STEAM projects, group activities
and defense (presentation) of these projects;

— Didactic, which involves the
appropriate use of computer-oriented teaching
aids, IT, means and services of local computer
systems of educational institution to facilitate
the implementation of educational process in
accordance with the calendar and thematic
plans of educational disciplines.

Considering the functions presented
above, we can state that the STEAM-oriented
educational environment of an educational
institution is designed to provide students with
the tools for intellectual activity during the
implementation of STEAM approach and in
their interaction and creative self-expression.

Thus, the analysis of various
approaches to STEAM education as a modern
educational phenomenon shows that all the
scientists emphasize improving the quality of
teaching disciplines related to science,
technology, engineering, mathematics and art,
the purpose of which is to prepare students for
more effective application of the acquired
knowledge for solving professional problems
(including the development of highly
organized thinking) and the development of
STEAM competencies.

The competence-based approach,
existing in pedagogical science, expands the
boundaries of knowledge and skills and is
focused on the purpose and outcome of
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learning from the perspective of improving
professional competences. It is the most
appropriate for market economy. The main
result of learning should be not only a system
of knowledge, skills and abilities but also the
ability of a person to be ready to act and make
appropriate  decisions in a particular
professional situation, i.e., the formation of
professional competences. In this case,
competences serve as indicators that will form
the basis for their further growth and
development [10].

Thus, the appeal of modern pedagogy
to STEAM education can be an effective step
towards solving the problem of training
personnel for modern changing labor market.
New forms of pedagogical technologies in the
modern world, the design of which is available
in  STEAM education by combining
interdisciplinary and applied approaches to
teaching, can help solve not only general
pedagogical problems associated with the
development of innovative and technological
thinking but also the development of the 21st
century skills— STEAM competencies. In this
regard, this issue requires more in-depth study.

Such scientists as L. Hrynevych,
N. Morse, V. Vember, M. Boyko, researching
the role of digital technologies in the
development of STEAM  education,
emphasize the information and digital
competence of future specialists and analyze
the implementation of highly-qualitative,
inclusive and accessible digital education
based on the development of an effective
digital educational ecosystem and the
improvement  of  digital skills and
competencies [11].

In addition, we should note that the
successful implementation of STEAM education
involves the development of scientific education.
In order to form basic and integrated skills in
education process, teachers must possess
research-cognitive learning technologies and
method of educational projects.

Based on the above-mentioned, it is
important to provide conditions for
strengthening the innovative components of

education through a combination of
personally  oriented, = competence-based,
activity approaches, updating and

significantly supplementing the obtained
psychological and pedagogical knowledge,
mastering new technologies for organizing
pedagogical process, generalizing and
implementing promising pedagogical
experience, etc. The main feature of modern
teacher qualification is his professional
development and ability to ensure the quality
of education.

In order to implement STEAM
education system in practice, it is necessary to
have highly-qualified personnel of educators
who are specialists in this sphere. Training of
future teachers, whose activity is not limited
just to teaching their subjects, becomes
dominant. A specialist should be capable of
making interdisciplinary connections, be aware
of the importance of professional knowledge in
the context of socio-cultural space. His ability
to organize the educational process as a
pedagogical interaction aimed at the
development of an individual, his preparation
for solving life-creating issues is critical.

Pedagogical activity of a university
teacher is a creative activity for the
professional training of future specialists and
self-creation. It acts as a means of self-
realization and professional self-affirmation.
The need for self-expression, for personal
self-realization and the process of
professional and pedagogical activity is
gradually becoming the dominant value of
teacher's personality [12].

An instructional line of a university,
especially its educational component, has a
significant socio-pedagogical potential for the
formation of modern professional competence
of students both at the level of motivation,
activities and attitudes.

In order to fully implement STEAM
education, teachers who are proficient in the
methodology of STEAM learning are
required. That is why STEAM education is
especially relevant in a competency-based
training of future teachers, since it is STEAM
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education that allows them to develop
STEAM competence — ability to think
comprehensively and in a wide range of
interdisciplinarity.

World educational practice currently
demonstrates the effectiveness, efficiency and
practicality of STEAM approach to the
formation of competencies and skills defined
by P21 and other regulatory documents.

The main definitions of STEAM
education correlate with the content of skills
defined in Framework P21 [13], where they are
divided into four main groups (4C Formula):

1) skills in mastering the main
disciplines that form the content of knowledge
and educational topics of the 21st century;

2) educational and innovative skills,
among which the main attention is paid to
creativity, critical thinking, communication
and cooperation;

3) skills in working with information,
media and technologies;

4) skills for a successful life and career.

The creation of such a 4C method was
proposed by the company “Partnership for
21st Century Skills” to overcome the
misunderstanding between knowledge that
students acquire in higher educational
institutions and skills that employers expect
from them. This method includes such main
components as: communication  skills,
creativity, critical thinking and teamworking.

Analyzing the scientific literature and
relying on the research of modern scientists,
we consider it expedient to reveal the essence
of 4C Formula in relation to the activities of
university teachers.

1. Communication skills.
Communication is a complex process
consisting of interdependent steps, each of
which is necessary in order to make our
thoughts clear to another person. Today,
correctly formulated communication is an
effective tool for achieving success.

Key communication skills are:

— information literacy;

— clarity when sending data;

— selection of
communication channels;

necessary

— flexibility and adaptability;

— determination of
communication results;

— formation of understandable messages;

— desire to understand a partner.

At the same time, we believe that
mutual understanding, professionalism, trust
and efficiency during communication are the
basis for an effective implementation of
teacher's professional activity, without which
the highest level of qualitative interaction
cannot be reached.

2. Creativity. Creative thinking is a
combination of perception carried out in a new
way, ability to find new connections and
relationships, production of new ideas,
tendency to realize and recognize novelty,
activity of the mind, transformation of one’s
experience into a new skill. Most often,
creativity is understood as an ability to
produce innovative and useful ideas. The
main components of 4C creativity include:

— interest in actions;

— finding answers to
questions;

— production of one’s own ideas;

— overcoming difficulties;

— level of professional training;

— processing of proposed ideas.

An effective way to increase creativity
in the pedagogical process is learning how to
learn and to think differently and also
cognitive exercises such as brainstorming
(rapid generation of ideas) and finding the real
essence of a problem.

3. Critical thinking. This is one of the
main skills of the XXI century because of the
high speed of modern life and constant changes
in all spheres of activity. Critical thinking is the
courage of future specialists™ reasoning. Every
student should be given the right to self-
organize, self-learn, self-educate, i.e., to create
conditions for self-knowledge as much as
possible. Therefore, such a toolkit of cognition
allows one to see the phenomenon as a whole
and analyze it correctly. Critical thinking
consists of the following components:

desired

interesting
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— evaluation of arguments;

— formalization of positions;

— formulation of strategy;

— evaluation of processes quality;

— explanation of conclusions.

Critical thinking allows teachers to
continuously learn and adapt to changes,
avoid bias and defend their points of view.

4. Cooperation (Team work).
Teamwork is the result of efforts of both the
individual members and the entire team.
Cooperation or teamwork consists of the
following elements:

— interpersonal communication;

— ability to resolve conflicts;

— managerial skills.

Collective work in pedagogy contains
a number of values that encourage listening to
other opinions and constructively responding
to them, providing mutual support, providing
students with an opportunity to doubt and
recognize their interests and achievements.

We would like to emphasize that the
very emergence of STEAM education is
dictated by the importance of integrating
educational content  and practices.
Accordingly, the competencies necessary for
a teacher to implement STEAM approach in
education also constitute an integrative
characteristic of a modern teacher — STEAM
competence. We can state the fact that the
foundations of STEAM competence are laid
within the professional standard of a higher
school teacher.

The Professional Standard of a Higher
Education Teacher dated on March 25, 2021
of The Ministry of Education and Science of
Ukraine has the following general
competencies [14]:

— knowledge and understanding of the
subject area and professional activity;

— possession of critical thinking skills;

— possession of communication skills,
ability to show empathy;

— ability to wuse information and
communication technologies;

— ability to search, process and
analyze information from various sources;

— ability for personal and professional
development;

— ability
(creativity);

— ability to apply best practices in
professional activity;

— ability to motivate people and move
towards a common goal;

— ability to act on the basis of ethical
considerations (motives);

— ability to show tolerance and respect
for cultural diversity;

— ability to act
consciously.

Analyzing the professional development
of a teacher in the context of modern
educational transformations, let us consider the
views of some scholars on this issue.

As V. Vytyuk notes, a teacher is the
main  protagonist of any educational
transformation that requires to re-orient his
activities to the new pedagogical values. An
important place in the educational process
belongs to the personality of a teacher, his
communication skills, ability to carry on a
dialogue with students, to understand and
adequately perceive the world of another
person — not a subordinate, but an equal
partner, a colleague in the complex art of
learning. The goal of professional development
IS to prepare and support teachers in order to
help students get high standards of learning and
development, the effectiveness of which
depends on an innovative management of
educational institutions [15].

Analyzing the professional
development of a teacher in the conditions of
STEAM education O. Korshunov,
N. Gushchyna, 1. Vasylashko, O. Patrikeeva
[16] highlight the following aspects:

— scientific and theoretical aspects of
STEAM education: conceptual foundations,
didactic principles and approaches of STEAM
education, domestic and foreign models of
STEAM education;

— successful educational practices for
STEAM learning: individualization of
learning through project-research activities,

to generate new ideas

responsibly and
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life  hacks, non-standard methodological
techniques, IT and VR visualization of
learning, cases for the implementation of
cross-cutting lines of STEAM subjects and for
the development of STEAM classes and
excursions, making, modern visibility, etc.;

— partnership: educational
management, fundraising, crowdfunding,
leadership in education, building effective
communications with partners;

— STEAM teacher: development of
professional competence of teachers,
motivation, opportunities, successful
experience, public recognition, etc.;

— psychological and pedagogical
aspects of STEAM education:
individualization of education from the point
of view of psychology, harmony and
kinesiology in the educational process,
education of a new generation, a new look at
the role of a teacher in the educational process.

Kinakh N. emphasizes the formation
of creative personality of a teacher. In her
opinion, this is one of the most urgent issues
today because preparation for professional
activity achieves its goal only when it is
possible to form an initiative, creatively active
teacher, who in turn is able to shape the
creative personality of a student. A creative
personality is the greatest value for any
society as it is characterized by high
productivity, effectiveness of personally and
socially significant creative work due to
which humanity takes another step in its
progress. In order to successfully develop the
creativity of students, modern teacher must be
a creative person, strive to overcome the
power of the template and formality in
teaching educational material [17].

Analyzing the  experience  of
introducing STEAM technologies into the
educational process of a university, we can
conclude that STEAM technologies stimulate
students™ development within the framework
of 4C concept (creativity, critical thinking,
cooperation, and communication — four skills
that help to succeed in any sphere). The
implementation of STEAM education requires

teachers to actively introduce the Ilatest
pedagogical approaches to teaching process
and evaluate the wuse of innovative
interdisciplinary  teaching  methods, in
particular, the acquisition of knowledge based
on an integrative approach, development of
methods and tools for the formation of research
and engineering-technical competencies.

The degree of success of STEAM
approach introduction into the educational
space directly depends on a teacher: on the
degree  of his understanding  and
implementation of all the components of
STEAM education: productive methods and
tools of teaching. The professional
development of a teacher in the context of
STEAM education introduction becomes
dominant. For the effective implementation of
this technology, it is necessary to prepare
teachers by forming their research
competences, i.e., for the implementation of
STEAM education, teachers of a new format
are needed, possessing innovative thinking,
ready for non-standard solutions, capable of
perceiving new ideas and using productive
methods and teaching tools in educational
activities. Formulated conditions for the
development of STEAM competencies can
contribute to the formation of professional
success and development of innovative
pedagogical experience of specialists in the
pedagogical direction.

Thus, we can state that STEAM
competence is an integrative quality of a
future teacher, which develops on the basis of
pedagogical  technologies, information
technologies in education, ability to
communicate effectively, creativity and the
desire for self-knowledge, self-organization
and self-education.

Accordingly, STEAM competence in
higher education involves the integration of
competencies at three levels:

— the level of students’ competence;

—the level of future specialists’
competence;

— the level of teachers™ competence.

In turn, studying the competencies of
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future specialists, Ukrainian scientists [18; 19;
20; 21] note that a graduate of a modern
educational institution who will live and work
in a post-industrial society, in order to be able
to find his place in it throughout his life, must
possess certain personal qualities:

—to quickly adapt to changing life
situations, to be able to independently acquire
the necessary knowledge, skillfully apply it in
practice to solve various emerging problems;

— to think critically and independently,
be able to see problems that arise in reality and
using modern technologies, look for the ways
to rationally solve them;

—to be clearly aware of where and
how the knowledge obtained by him can be
applied in reality that surrounds him;

—to be able to generate new ideas,
think creatively;

—to competently  work  with
information (be able to collect the facts
necessary for solving a certain problem,
analyze them, put forward hypotheses for
solving problems, make the necessary
generalizations, compare them with similar or
alternative  solution  options,  establish
statistical ~ regularities, draw  reasoned
conclusions, apply the draw conclusions to
identify and solve new problems);

— to be communicative in different social
groups, be able to work together in different
areas, different situations, easily prevent or be
able to get out of any conflict situations;

—to work independently on the
development of one's own morality,
intelligence and cultural level.

Hence, the main strategic direction of
the education system development lies in
solving the problem of person-oriented
education, i.e., education in which the
personality of a student would be the focus of
teacher's attention; where the activity of
learning is a cognitive activity but not
teaching itself.

The main task of a teacher
implementing STEAM technologies is related
to planning and organizing students” activities,
developing skills and competencies, creating

pedagogical conditions for the formation and
development of creative abilities, meeting the
needs for intellectual, moral and physical
improvement, organizing free time and
vocational guidance; ensuring students’
achievement of the established results of
mastering additional education programs.

The fundamental goal of any
pedagogical process is the achievement of
certain learning outcomes by students, i.e.,
formation of competencies that will become
the basis for their further growth and
development. The degree of success of
STEAM approach implementation into the
educational space directly depends on a
teacher, namely: on the degree of his
understanding of what STEAM education is,
what the methods, techniques and ways of
integrating STEAM disciplines are. The
dominant aspect is the preparation of a
STEAM teacher, whose activities are not
limited to teaching his subject but his ability
of implementing interdisciplinary
connections, awareness of the importance of
professional knowledge in the context of
sociocultural space and the necessity to
develop STEAM competencies of students.

It also should be noted that teaching is in
the zone of increased communicative
responsibility. It determines the high level of
requirements for the quality of speech:
compliance with language and etiquette
standards, high information content. Researchers
recognize the important role of communicative
interaction between a teacher and the students in
the process of personality formation.

Professional and special
communicative competence of a teacher is
expressed in the manifestation of flexible
communication skills in different complex
pedagogical situations. The development of
these skills occurs in successive pedagogical
stages during the study of special cultural,
pedagogical and psychological disciplines, in
training sessions, scientific activities and is
improved in the practice of interaction with
the subjects of educational process.

Thus, the formation of STEAM
competencies of students is a dynamic process
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of targeted, progressive and qualitative change
of this phenomenon in the process of specially
organized university educational activities.

Today, there is a wide variety of means
for the targeted development of students’
STEAM competencies at different stages of
training. Lectures, seminars, practical classes,
and trainings that include the use of
personality-developing technologies,
collective social learning, special programs
and courses, various types of practice, as well
as project and scientific activities designed for
the period of study at a university, must meet
the challenges of modern times and be
improved. It is necessary for modern
educational space, since in modern society,
STEAM competence has become one of the
main components of high professional level.
For teachers, STEAM competence is a leading
professional characteristic on which personal
success, competitiveness and personal
satisfaction depend.

Formation of STEAM competence of
future university teachers can be presented as
follows:

—to design educational content in
STEAM logic;

—to carry out content activities
(selection and composition of educational
material, planning and construction of
pedagogical process) with the aim of
implementing STEAM approach;

— to combine educational material to
obtain new knowledge during the integration
of different STEAM blocks;

—to organize student's activities
aimed at finding and formulating a problem
that can be solved by a student or a team of
students in the process of STEAM education;

— to organize the learning process in
STEAM logic to find a solution to the
identified problematic situation;

—to organize group activities of
students based on the knowledge of group
dynamics processes and principles of team
formation during the implementation of
STEAM education;

— to observe the principles of tolerance
and dialogue in the process of
communication;

—to build an extensive system of
finding, supporting, training and
accompanying talented students;

— to develop a creative environment
for identifying especially gifted students;

—to use modern pedagogical
technologies: search  methods  (setting
cognitive tasks); problematic approach;

methods of individual training; methods of
active learning; game methods (involvement
of students in creative activities); interactive
learning methods; involvement of students in
various types of activities;

—to follow the principles of
implementation of pedagogical technology:
interest (updating the subject's experience),
understanding, reflection.

—to use modern information
technologies (IT) and information and
communication (ICT) learning technologies.

Conclusions of the research. Thus,
the conducted research on the professional
development of a teacher in the conditions of
STEAM education introduction provide us
with the opportunity to find out the main
requirements for professional orientation and
future development of high school teachers, to
define and formulate the concept of STEAM
competence of a teacher and to single out the
main STEAM competence of pedagogical
specialists.

The formulated recommendations for
the development of STEAM competencies will
effectively contribute to the development of
innovative  pedagogical experience and
professional success of pedagogical specialists.

Summarizing the above-mentioned,
we should note that the development of all the
competencies defined above, at all
educational levels and in various academic
disciplines, reveals the possibilities of
pedagogical disciplines and is considered as
one of the goals of education. This study does
not solve the problem of professional growth
of a teacher and can be continued in order to
study its peculiarities depending on the
professional area of study.
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