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«STEM-EDUCATION» AS ONE OF THE MAIN TRENDS OF
INFORMATIONAL AND INNOVATIVE EDUCATION OF THE POST-
COLONIAL WORLD
«STEM-OCBITA» 4K OJTHH 3 I'OJIOBHHUX TPEH/IIB

THOOPMAI[THHHO-IHHOBAIIIFHOI OCBITH

V. H. Voronkova, V. O. Nikitenko

AxmyaavHicmb 00CATI0MHCEHHA Urgency of the research is
obymosnena npouecamu 2106anizauii ma | conditioned by the processes  of
nepexody cycniabcmea Ha suwuil pisens | globalization and the transition of the
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po3sumky — «uyu@dpose CycniabLCmaeo»,
WO Xapakmepu3yemuscs BUCOKOMEeXHO-
A02TUHUMU 3MIHAMU 8 PI3HUX cgepax
HcummeoiLabHoCcmi A0OUHU.

ITocmanoexka npooaemu. Axe
Mmicue ma 3HauenHs STEM-oceimu e
npoueci KyAbmypomeopHocmi ma

dopmysaHHa KkpeamuesHoi ocobucmocmi.

AHaai3 ocmaHHix 0ocaidxyceHdv 1
nyoaikauiit. Buguennio STEM-oceimu
ma yu@dposoz0 cycninbemea npucesveHl

npaut maxux 1HO3eMHUX ma
BIMYUSHAHUX BUEHUX, aK:
Anodpwxkatimene P., Ilsaagpu  [Dic.,

Cmoan X., I'., Xoiicaune P., dyxyama .,
Kueawx O., Oaexcenxo P., Puixcosa 1.,
CocHin O.

INocmanosexa 3a80aHHA.
Busnauumu pso NPpaKmMuuHux
pexomendauiil wo0o dopmysaHHs

xoHuenuii STEM-oceimu.

Buxaad ocHoeéHo20 mamepiaay.
Ilpoananizogavo  STEM-oceimy sk
cyuacHuil coylanvbHull ma KyabmypHuil
deHomeH, saxull € pyHOaMeHMarbHUM 8
cyuacHiil oceimi HopMauiiiHo-
iMHHOB8auillHO20  cycninbemea.  Stem-
oceima po32120aemvCcsi  SIK  OCHOB8A
nideomosxu BUCOKOKOHKYPEHIMHUX
cneyiaaicmis, 30amnux cmamu
KpPeamueHol  OCHO8010  (HOPMYBAHHSA
THHOBAUIUHO-THHOPMAUTLIHO20 cyc-
ninLemea, sike € 8UCOKOMEXHON02TUHUM,

8UCOKOPO3YMHUM, wo nompebye
8UX0BAHHA KpeamueHoi ocobucmocmi,
KpeamueHol oceimu, KpeamugHol
meopuocmi.

Bucnoexku. /losedeHo, wo 8 ocHO81
STEM-oceimu npouecu KYyAavmypo-
meopuocmi, 1Ka € 0CHOB010 NPOEKMUBHO-
KOHCMPYKMueicmebkol disibHoCM,
Memorw AKOI € CMBOPeHHS HOBUX
06’exmis, wWo 3a00804bHAIOMb NOMpedu
A100UHU.

Kmouoei caoea:. STEM-ocsima,
KYAbMYpomeopuicmb, cycninbemao,
SMART-cycninbcmeo, 1100uHa.

society to a higher level of development
such as 'digital society", which is
characterized by high-tech changes in
various spheres of human life.

Target setting. What is the place
and importance of STEM-education in
the process of cultural creation and the
formation of a creative personality.

Actual scientific researches and
issues analysis. The works of such
foreign and national scientists as
R. Andriukaitene, Dzh Pelfri, H. Smoll,
R. Khoislynh, F. Fukuiama, O. Kyvliuk, R.
Oleksenko, 1. Ryzhova, O. Sosnin, are
devoted to the study of STEM-education
and digital society.

The research objectives. To
identify a number of practical
recommendations as to the

conceptualisation of STEM-education.
The statement of basic materials.
STEM-education was analyzed as a
modern social and cultural phenomenon,
which is fundamental in the modern
education of the information and
innovation society. STEM-education 1is
considered as the basis for the
preparation of highly competitive
specialists who will be able to become the
creative basis for the formation of an
innovative information society, which is
high-tech, advanced intelligence, which
requires the education of a -creative

person, creative education, creative
activities.
Conclusions. It is proved that

cultural creativity processes, which is the
basis of a projective-constructivist
activity underlie the STEM-education.
The purpose of a projective-constructivist
activity is the creation of new objects that
can satisfy human needs.

Keywords: STEM-education,
cultural creativity, society, SMART-
society, human.

Urgency of the research is conditioned by the processes of
globalization and the transition of the society to a higher level of development
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such as "digital society", which is characterized by high-tech changes in various
spheres of human life.

Target setting. What is the place and importance of STEM-education
in the process of cultural creation and the formation of a creative personality.

Actual scientific researches and issues analysis. The works of

such foreign and national scientists as R. Andriukaitene, Dzh Pelfri, H. Smoll,
R. Khoislynh, F. Fukuiama, O. Kyvliuk, R. Oleksenko, I. Ryzhova, O. Sosnin,
are devoted to the study of STEM-education and digital society.

The research objectives. To identify a number of practical

recommendations as to the conceptualisation of STEM-education.

The statement of basic materials. Stem-education is an innovation
that combines the traditions of natural and mathematical education and is
based on the principles of fundamentalism and research intensity, combining
technological, organizational, material and technical resources and human
capital. As a result of stem-education development and thanks to ICT, business
processes and governance are changing and management is being reformed,
taking economic, social and managerial processes at a higher level of the society
quality.

Two more terms have appeared on the basis of stem, which include:

1) steam - science, technology, engineering, art, mathematics;

2) sntrem - science, technology, robotics, engineering, mathematics.

Stem-education is one of the main trends of the information and
innovation society (S-science; T-technology; E-engineering; M-mathematics)
and it includes training of creative personalities necessary for cultivation of the
information and innovation society, which is a smart society by its nature.

Stem-education is the basis for training of highly-qualified specialists who
can become the creative basis for formation of the innovation and information
society, which is high-tech and highly intelligent, which needs upbringing of a
creative personality, creative education, creative creativity. These processes are
the main trends of the world development and the main trends of the
innovation and information society, which evolves into the noosphere society
(the society of mind, intelligence, science, morality, justice, creativity).

Cultural cultivation is related to the work with large volumes of analytics
data (Big Data) needed for creativity, and to the use of an array of unstructured
knowledge (Data Mining) for decision-making in various fields of activity and
for creativity. To make the processes of cultural cultivation fundamental at
school (higher, secondary), the person must acquire the foresight to build such
activity that would allow a person to get a guaranteed (necessary) result.

Cultural cultivation of stem-education is based on the reflection of the
structure of project and constructivist activity, which is based on the
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management of creative activity projects of (robotics, nanotechnology). The
purpose of stem-education is to receive innovations for the needs of the man
and it is suitable for design and creative activity, since it is based on the design
or construction of an object. The instrumental model we are working on is a
cognitive artifact, which is based on:

1) the conceptual (explanatory) ideal model, removed by the notion of
"design";

2) the design model (praxeological), which complements the conceptual
one and merges into a constructive and creative methodology that combines
theory and practice.

Stem-education is not only a scientific and cognitive theory, but also
practice that helps to regulate cognitive activity, in the basis of which there are
the processes of cultural cultivation [1].

The constructive methodology of cultural cultivation is a methodology of
creative activity, which should be cultivated by school and to be based on design
and construction of the process of cognition and its objects. The basis of the
constructive methodology is the model and process of construction, which is
considered as a cognitive artifact and includes a conceptual (explanatory) and
instrumental (prescriptive) components of the creative and cognitive process.

A model as a project of an object includes not only a reflection or a copy of
a certain state of affairs, but also a representation of future practice. Therefore,
the author of the object must move from the ideal model of design to the
solution of problems in a particular historical and cultural or industrial sphere.
The instrumental model of the constructed object acts as an additional value
(intellectual value) to the conceptual one and represents a system of specific
procedures for the transition from "the existing to the right one". From the point
of view of philosophy, the conceptual model of the object is a theoretical
justification of an instrumental model that allows reconstructing various fields
in the direction of the information and innovation society formation, that is,
introduction of innovations.

Stem-education is the basis of the smart society formation, that is dictated
by the system of competitiveness of both education and the state, and serves as
the basis for transforming society from information to the "knowledge society",
and from it to the "smart society”, to serve as the basis for high-tech
development of the society and it needs training of highly competent and
creative personalities. And this is the key task of higher and secondary schools,
which require the formation of an effective educational environment and highly
qualified specialists in all spheres of activity.

Activation of stem-education development is the key to solving many
problems of school reform under the conditions of globalization, information
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society and "knowledge society". In the United States, the activity of stem is
coordinated by the so-called stem-education coalition, which includes more
than one thousand highly professional specialists that combine such areas as
biomedicine, computer and information technology, nanotechnology,
mathematical biology, bioinformatics, computer security, mathematics,
economics, finance, international affairs, social behavioral sciences and others
that general improve the effectiveness of Stem-education. In the United States,
the following areas require stem-education specialists: automotive,
construction, financial services, national security, transport, aerospace,
biotechnology, advanced industrial technology, energy, healthcare, information
technology, and others. On July 6, 2009, the US Congress adopted the STEM
Education Coordination Act of 2009. There are suggestions for such centers to
be created in Ukraine at leading educational institutions of Ukraine and at the
Ministry of Education, which is interested in forming stem-education.
Therefore, we want to suggest some advice that would help shape the concept of
stem-education.

It is necessary to form stem-competency, because stem-professions will
have to have sufficient stem-skills: creativity, non-standard thinking, critical
and system thinking, critical attitude to information, innovative thinking, ability
to form own judgments, ability to work analytically, social and civic
competences, intelligence.

In addition, stem-competency requires the use of design and
programming, design research information and communication technologies,
life-long learning skills, ability to work in the information space and work in the
team, predict own activities from stem-education to stem-career, manifest
makers ability (maker is a person who creates something), promoting self-
realization of personality.

The main thing is to form stem-competences and then to head to the
stem-profession, using foreign languages, mathematical competence, research
competence, ability to work in a team, information and digital competence,
relevant information culture and the corresponding level of research work.

Stem is an orientated approach to learning, which means the technology
of forming and development of intellectual, cognitive and creative qualities of
the youth, the level of which determines their competitiveness on the modern
labor market. Stem-education is carried out through an interdisciplinary
approach to building curricula, and learning is based on creativity, living
imagination, ability to make decisions quickly when circumstances change and
have a well-developed intuition. Foreign scholars point out that the future
belongs to three key areas: IT, biology and agriculture. It is expected that in
2025 employment in stem-professions, that are based on knowledge and require
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high qualification, will increase significantly throughout the world. In addition,
the requirements for qualification of specialists in the majority of branches will
increase too. Attracting 1% of the population to stem-professions increases GDP
by 50 billion dollars.

Practical recommendations

1. To develop and implement a Strategic Plan of Stem-Education every 5
years, which should include short-term and long-term priority scientific
directions and programs, to determine common dimensions of the country's
progress and its International development indices in achieving its goals.

2. Encourage investment in the development of Stem-education,
attracting advanced scientific forces and the youth in this field, contributing to
financing of scientific projects on the identified issues.

3. To introduce the specialty of smart-manager and Stem-education with
junior specialist diplomas and to extend the training to the master's educational
level with Stem-education, expanding new disciplines from the specified profile
and providing their teaching by highly skilled personnel.

4. To prepare qualified pedagogical staff able to work in the field of Stem-
education, aimed new economy formation.

5. To establish a close relationship between schools, universities,
institutes and academies that would work and carry out joint scientific
programs and projects and would perform training in these areas, by
implementing the "effect of spreading knowledge in Stem-education in
breadth".

6. Involve young people in research work for the needs of the new
economy, which would be actively involved in research projects and the latest
innovative technologies.

7. Each of the academic centers of educational institutions should develop
clear standards for nano-science and nano-technologies in order to add them to
the following options for changing the curriculum of the school system.

8. Educational institutions should develop new national standards
responsible for developing new national standards for Stem-education, develop
nano-disciplines and implement them in the school system, cultivating creative
thinking and creative personalities.

9. Develop new information and communication technologies that can
promote the transition of the information society to the "knowledge society" and
the "smart society”, which cultivates Stem-education, broadband networking
opportunities, distance education, e-learning (education) as a tool for training
highly specialized and highly qualified educators.

10. To form a creative personality capable of working in the innovation-
information-noosphere society.
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IVIOBAJIISAIIIA AK IIEPEIYMOBA I KOHTEKCT
KOMIIVIEKCHOTI'O BIIV'INBY HA PO3BUTOK OCBITH
GLOBALIZATION AS A PRECEDENCE AND THE CONTEXT OF A
COMPREHENSIVE IMPACT ON THE DEVELOPMENT OF EDUCATION

AxmyaavHicmbv  00CAL0NHCEHHA.
Bidsnauaemvcs, wo oceima NOBUHHA
oymu pexoucmpyﬁoeanoro do eupiweHHﬂ
3a80aHb HAYKOBO-MEXHIUHOT peeomouu
a 2/106a/113aum i mexHOon02THHA
pesoaoyia maroms oymu euxopucmam
ons paau;ca/zbuoz nepebydosu oceimu y
Hanpsmky il aemoxpamusauu 1
npozpecusHUX COYIaNbHUX 3MIH, OCKIAbKU
Y eupiweHHl uux npobaem HeobXIOHO

3po6umu oceimy cycni/leuM
iHcmumymom 8 1Hmepecax coyianvHoi
Oilavwocmi Ak ue 1 NPONOHYHMb

npedcmasHuKU cyuacHoi nedazo02iku.
ITocmanoeka npob6aemu. Yci
npouecu cy4acHoi ceimosoi cucmemu
ocgimu  PYHKYIOHYIOMb 8  YM0o8ax
a2nobanizauii. Tomy  saxcausum €
posaasHymu meHOeHUulili oceimu ma ii

Mmoldeni 1 1HCcmumymie Yy KoHmekcmi
2106a11308aH020 cycninbecmea
cyuacHocmi ma ocobaugocmi

83aeMOBI0HOWEHHSL oceimu 1 couiymy,
N100uHU T depiicas.
AHaai3 ocmaHHix 0ocaidiceHb 1

nyoaikauyiit. IIpobaema 2a06anizauii

posaasdanacb Y
K. Jlicemana,
B.JIinoci, I1. Kpyemana, J[. Cmieniua,
/l. Bapsik, M. Keuk ma THWUX.
Teopemuxo-memodoao2iuHUMU — HaNpa-
UBAHHAMU 3 O0aHO20 HANPAMKY SK
OCHOBU 00CAl0MCeHHsL € nepul 3a ece —

oceimu
C. IDinn,

npausx
/l. Kosoan,

O.C. Konodyp

Urgency of the research. It is noted
that education should be reconstructed to
meet the challenges of the scientific and
technological revolution, and
globalization and technological
revolution should be used to radically
reorganize education in the direction of
its democratization and progressive
social changes, since in solving these
problems it is necessary to make
education a public institution in the
interests of the social majority, as it is
suggested by representatives of modern
pedagogy.

Target setting. All processes of the
modern world education system function
in the context of globalization. Therefore,
it is important to consider the trends in
education and its model as well as
institutions in the context of the
globalizing society of our time and
features of the relationship between
education and society, person and the
state.

Actual scientific researches and
issues analysis. The problem of the
globalization of  education was
considered in the works such scientists
S. Dzhill, K. Lissmana, D. Kozol,
B. Lindsi, P. Kruhmana, D. Stihlitsa,
D. Varvik, M. Kvyk and a lot of other.
Theoretical and methodological
developments in this area as the basis of
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