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ABOUT SOME ASPECTS OF STEM EDUCATION

The article deals with the contemporary situation in education sphere both in our country and abroad,
describing the modern way of learning by implementing the recent methods of education.

It is noted in the 21st century it is essential to provide children with the skills and knowledge they’ll need to
be successful innovators.

The article analyzes the main aspects of a learning strategy STEM which provides students mainly with
an interdisciplinary approach to learning. Both the advantageous and disadvantageous issues of this learning
approach are revealed in the article. The peculiarities of STEAM learning method have also been emphasized.

The article notes the specific practices of applying STEM/STEAM learning in the USA, European Union
and Ukraine, specified by educational and professional training programs. Special emphasis is put upon the
perspectives of these approaches to education.

It is determined that STEM educational program focuses on science, technology, engineering and
mathematics. The aim is to help better prepare students in these areas of learning and create practical
applications for how these lessons apply to the real world. Lately there has been a growing emphasis on STEAM
that is a new educational discipline that engages students not only about the subjects of Science, Technology,
Engineering and Math but also the Arts which is the ability to think, discuss, dispute the problematic issues,
to encourage and develop inquiry, curiosity, ability to find solutions to a problem, creativity in the finding of the
necessary solutions, both practical skills and appreciation for collaborations. It is opposed to traditional models
of teaching and aims to bring the disciplines together.

In the course of the study, it has been discovered that modern educational system faces lots of challenges
and needs to be improved by implementing an interdisciplinary approach to learning such as STEM and SREAM
education that promote not only skills such as critical thinking, problem solving, higher-order thinking, but also
behavioral competencies such as perseverance, adaptability, cooperation, organization, and responsibility.
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Introduction. Modern aspects of are caused by
changes in the society’s attitude to education and
science. In a modern and rapidly changing world that
we are living today it is vitally important for our chil-
dren to be prepared for it since they are young. It is
more important than ever to be ready to solve prob-
lems of any kind. To do so they have to know how
to get knowledge and skills to solve problems, make
sense of information, and know how to gather and
evaluate evidence to make decisions. What skills are
necessary to do so? These are the kinds of skills that
students develop in science, technology, engineer-
ing, math, computer science. These disciplines are
collectively known as STEM.

Foreign sources view STEM education as “aninter-
disciplinary approach to learning that combines rig-
orous academic concepts with real-world lessons as
students apply science, technology, engineering, and
mathematics in contexts that establish links between
school, society, work, and the global enterprise” [1]
and aims to equip students with critical thinking skills
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that will allow them to creatively solve problems
and, ultimately, be in demand in the labor market.

Analysis of recent research and publications.
The problem and perspectives of STEM education
system has been studied by mainly American and
European researchers such as Fareed Zakaria, John
Maeda, Sandy Buczynski and others. However, the
issue of upgrading and modern practice of it using
new approaches to education needs further stud-
ies. That is why there is a need to study the ways
of improving the methods of education that have
already existed to adapt the education system to
modern challenges.

The purpose of the article. The main purpose
of the study is to analyze the views on the essence
of STEM education in the USA and European coun-
tries, to study their experience in this sphere, to find
out the main peculiarities of STEAM education as its
successor, as well as to determine the prospects for
its application in the practice of institutions of higher
education.
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Main research material. STEM education (sci-
ence, technology, engineering, and mathematics) is
quite experiential learning strategy which provides
students mainly with an interdisciplinary approach
to learning and allows the application of knowledge
and skills to be integrated through in-context pro-
jects or problems. There are a few advantageous of
this approach as compared to the already existed
one. Firstly, STEM education makes learning “real”.
Secondly, it gives students the opportunities to see
the connection between the subject content they are
studying. And finally, it provides with the application
of that content irrelevant ways.

Nowadays it is not enough just to have the basic
knowledge of the main subjects. As National Science
Foundation states “...we face the benefits and chal-
lenges of both globalization and a knowledge-based
economy. To succeed in this new information-based
and highly technological society, students need to
develop their capabilities in STEM to levels much
beyondwhatwas consideredacceptableinthepast’[2].

Previously the main focus of the education was on
teaching children the most important skills, nowadays
we find a shift to problem resolving and critical think-
ing approach. It became more important to create
the atmosphere for innovative solutions to proposed
challenges [3]. https://www.nsta.org/nstas-official-
positions/stem-education-teaching-and-learning

STEM education is designed to encourage stu-
dents to pursue these subjects as well as inno-
vation and research in their education and career
paths. This focus will help prepare future genera-
tions to best handle our world’s biggest problems [4].
At the same time STEM cannot and should not
replace other subjects. Students need to learn the
same concepts and skills in science and mathe-
matics as they did before but keep in mind how to
solve problems through engineering design chal-
lenges. [3] Much is spoken today about STEAM, e.g.
Sandy Buczynski highlights the interplay between
art and science in an article titled “Communicating
Science Concepts Through Art: 21st Century Skills
in Practice”: “There is a dynamic synergy between
the visual arts and the natural sciences. For exam-
ple, science relies heavily on individuals with visual-
art skills to render detailed illustrations, depicting
everything from atoms to zebras. Likewise, artists
apply analytic, linear and logical thinking to com-
pose and scale their work of art” [5, p. 29-35].

STEAM education is particularly important in the
scientific disciplines as she implies: “The next gener-
ation of scientists will need to develop their communi-
cation skills through both traditional means of writing
and speaking, as well as more artistic means includ-
ing illustrating, animating, videography, cartooning
and model building”.

What separates STEAM from traditional science
and math education is the blended learning environ-
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ment and showing students how the scientific method
can be applied to everyday life. It teaches students
computational thinking and focuses on the real-world
applications of problem-solving.

STEM USA Practices. It should be noted, how-
ever, that American society in which stem education
actually originated is divided into those who adopt a
new form of education and those who believe that
there are too many shortcomings in it.

Undoubtedly, STEM education has a number of
strengths. Firstly, these developmental programs are
highly practical and intellectually challenging, and
allow students to develop independence from an
early age. Secondly, they promote gender equality.
This learning style provides equal opportunity and
encouragement for both sexes. Finally, they provide
a good job potential. It is believed that if students
build a STEM foundation early in their lives, they will
have virtually endless job opportunities.

But at the same time, voices against STEM edu-
cation are increasingly being heard. Farid Zakaria,
columnist for The Washington Post and author of In
Defense of Liberal Education, published an article
“Why America's Obsession with STEM Education
is Dangerous” [6], which received widespread reso-
nance in the United States. He believes the human-
ities are under attack. For example, he cited several
state governors who pledged not to spend taxpayer
money on subsidizing the liberal arts, and therefore
English and history, once very popular and respected,
are now in steep decline.

Zakaria eloquently explains the merits of a liberal
arts education: it teaches the students write clearly,
express themselves convincingly, and think analyti-
cally. He turns the arguments of the country's leaders
in defense of STEM education upside down: standard
manufacturing jobs in the United States continue to be
automated or outsourced, and specialist skills often
become obsolete within a few years. Engineering is a
wonderful profession, but the key additional skills you
will also need are creativity, thinking outside the box,
design, communication, and most of all, the ability to
constantly learn and enjoy learning, and these are
the gifts of liberal arts education.

Innovation is not just a technical issue, but a mat-
ter of understanding how people and society work,
what they need and what they want. No matter how
strong your math and science skills are, you still need
to be able to learn, think, and even write. Zakaria
argues that technology is changing education, mak-
ing the best courses and classes in a wide range of
subjects available to millions of people around the
world. We are at the dawn of the greatest diffusion of
liberal education in human history.

People seem to forget that innovation comes not
only from new kinds of chemicals, but also because
of humans. Innovations in science are always
somehow or directly related to human experience.


https://www.nsta.org/nstas-official-positions/stem-education-teaching-and-learning
https://www.nsta.org/nstas-official-positions/stem-education-teaching-and-learning
https://onlinedegrees.sandiego.edu/faculty/sandy-buczynski-phd/

2022 p., Ne 81

And human experience happens through interaction
with art - for example, listening to music or watching a
piece of art [7]. Art helps you see things in a less con-
strained space. But artists and designers expand the
horizon of possibilities. Superior innovation comes
from bringing divergent (the artists and designers)
and convergent (science and engineering) together.
According to some American scientists, an attempt
to activate education only in the direction of science
without the parallel development of Arts disciplines
can lead to the fact that the younger generation will
lose the skills of creativity.

STEM EU Practices. European education sys-
tem nowadays faces the need to increase the moti-
vation of students towards studying STEM subjects
and raise achievement in these areas [8, p. 3].

In Europe the implementation of STEM has
already taken place. However, STE(A)M education
is still taking its very first steps. For example, in the
German education system STE(A)M is implemented
largely for kindergarten and pre-school. Primary,
secondary and high school do not have STEAM
yet. For more than 14 years, STEM education has
been a central issue in Germany at civil society and
political level. The Federal Ministry of Education and
Research published the STEM Action Plan in 2019
which defined four main fields of action: STEM edu-
cation for children and young people, STEM profes-
sionals, opportunities for girls and women in STEM,
and STEM in society. The aim of these measures is
to secure skilled workers in Germany and to promote
female employees in technical and scientific fields. It
supports educational professionals in kindergartens
with ideas and training to support and awaken inter-
est for STEM education in children. Communication,
creativity, critical thinking and collaboration are the
main targets. But even in the area of STEM edu-
cation, German secondary schools do not provide
cross-curricular schooling [9].

France also provides various national and local
municipal initiatives to promote STEM studies. For
example, Sciences at School works to encourage
extra-curricular science activities for secondary
school students, including clubs and various projects.
The EU has done much work on boosting education
in STEM fields, coordinating several projects within
France itself, such as the “J’aime les Sciences” pro-
gramme which targets individual participation and
performance in science within primary and lower
secondary schools through personalized approaches
that focus on student self-confidence and motivation
to study STEM subjects. These have become quite
popular, thought to improve students’ cognitive skills,
as well as non-cognitive abilities that enhance their
ability to participate successfully in STEM study.
Other programmes and awards are targeted at the
promotion of STEM fields for women and girls to
improve their experiences in these fields of educa-

tion and, hopefully, encourage their pursuit of STEM-
related careers [10].

In Sweden STEM education is also suitable for
early childhood where education should preferably
be holistic, child-centered and problem based. The
Swedish preschool is goal-directed with teachers
having to provide favorable conditions for children’s
learning based on both content and pedagogical
knowledge. The Swedish national curriculum for pre-
school states that education should be based on a
holistic approach to children and the needs of chil-
dren, in which care, development and learning from
a whole should be considered. In both Sweden as
well as in Spain, preschool has a long tradition in
working thematically, and activities are never divided
into school subjects. Consequently, we describe the
teaching of integrated STEM ‘disciplines’ instead as
integrated STEM ‘content areas’, when referring to
the preschool setting.

The aim is to contribute to the physical, affective,
social, and emotional development of children from a
global approach, that is, the contents are organized
in interrelated areas. The methodological approach
to these areas should be based on the experience of
children and on play, within an atmosphere of affec-
tion and trust that helps to enhance self-esteem and
social integration [11].

STEM UA Perspectives. In Ukrainian education,
one of the first impetus for the development of STEM
was the order of the Ministry of Education and Science
of Ukraine Ne188 of 29.02.2016 "On the formation of
the working group on the implementation of STEM
education in Ukraine". In February 2021, an action
plan for the implementation of the Concept for the
Development of Natural and Mathematical Education
(STEM-Education) until 2027 was published.

The document defines a set of measures related
to the popularization of scientific, technical and engi-
neering professions, dissemination of innovations in
the field of education.

According to the action plan, during 2021-2022
it was planned to develop training materials and
methodological recommendations for teachers to
prepare applicants for education to participate in
the PISA international educational study. During
this period, it is also planned to update the stand-
ards of higher education in the field of knowledge
"Education/Pedagogy" on the use of the latest peda-
gogical approaches to teaching and assessment, the
practice of interdisciplinary teaching, methods and
teaching aids that contribute to the development of
research and inventive competencies.

By 2023 it was planned to develop:

— a series of video lectures for teachers of physics,
mathematics and primary school STEM education;

—new content of STEM-education for students
of general secondary education and extracurricular
education.
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During 2021-2025 it was planned to carry out
research and preparation of recommendations using
STEM-education methods in educational institutions.

The action plan also provides for:

—holding seminars for heads of educational
institutions on the introduction of STEM education,
developing appropriate advanced training programs;

— advanced training of pedagogical and scientific-
pedagogical workers on the use of the latest methods
of STEM education;

— creation of new STEM centers and STEM
laboratories, equipping science and mathematics
classrooms in educational institutions;

—introduction and support of the scientific and
technical direction of out-of-school education, etc.

Unfortunately, Ukrainian STEM Concept only
repeats the standard Western ideas about STEM
education, almost without taking into account the
specific situation in Ukraine:

— Unsuitable level of material
support of educational institutions;

— Misunderstanding by all participants of the new
educational standards;

— Unpreparedness of teachers for fundamentally
new equipment and teaching methods.

The Future of STEAM Education. STEM educa-
tion is one of the latest ideas in education, but some
people are unsure if the benefits outweigh the poten-
tial disadvantages. As with any educational system,
we need to do some research before deciding which
learning style is best for our children. Where the
importance of humanitarian disciplines is minimized,
and the time and budget devoted to them is cut, chil-
dren, especially gifted ones, suffer greatly.

Those interested in improving STEM teaching
in schools have good intentions. To the extent that
such initiatives improve the offerings and opportuni-
ties available to all children, gifted students will ben-
efit. However, if these efforts lead to the exclusion of
other important disciplines from the curriculum, gifted
children will suffer as the vital critical and creative
thinking skills they need to succeed in school and in
life become less accessible.

Conclusions and prospects for further
research. STEM education is one of the latest ideas
in education, but some people are unsure if the
benefits outweigh the potential disadvantages. As
with any educational system, we need to do some
research before deciding which learning style is best
for our children. Where the importance of humanitar-

and technical

ian disciplines is minimized, and the time and budget
devoted to them is cut, children, especially gifted
ones, suffer greatly.

Those interested in improving STEM teaching
in schools have good intentions. To the extent that
such initiatives improve the offerings and opportuni-
ties available to all children, gifted students will ben-
efit. However, if these efforts lead to the exclusion of
other important disciplines from the curriculum, gifted
children will suffer as the vital critical and creative
thinking skills they need to succeed in school and in
life become less accessible.
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HikiTina L.I., lweHko T.B. WWopo aesknx acnekriB ocBitn STEM
Y cmammi po3ansidaembcsi cyyacHa cumyauis y cebepi oceimu sk 8 Hawili KpaiHi, mak i 3a KopOOHOM,
OonuCyromMbCs Ma rnPOoroHyMbCS Halbinbw eheKmMUBHI WSXU Hag4aHHs WIISIXOM 8r1p08adKeHHS CyYacHUX

mMemodis oceimu.

3asHnauaembcs, wio npobremoro 3abesrnedyeHHsI M0s100020 MOKOSTIHHS XOPOWIOH OC8IMOHK LUUPOKO MiKITyEMbCS
by0b-sikuli HapoO, skul dbae rnpo ceoe malibymHe. Y 21 cmonimmi eaxnugo Halamu mMonodi Hasu4yku ma
3HaHHA, [Ki iM 3Hadobrnsmbces, wWob cmamu yeniwHUMU Hogamopamu 6 21 cmonimmi.

102



2022 p., Ne 81

Y cmammi aHanisyrombcsi OCHO8HI acriekmu cmpameeii Hag4aHHA STEM, sika 3abesrneqyye cmydeHmam
rnepesaxHo MmixoucuurtiHapHuUl nioxi0 0o Has4yaHHS. Y cmammi po3Kpumo sk rnepeeaau, mak i HeOosiKu
makoao nidxody 00 Hae4yaHHsl. TaKOoX Ha2onoweHo Ha ocobnusocmsix memody HaedyaHHsi STEAM.
BidsHavwarombcs cneyucpidHi npakmuku 3acmocyeaHHs1 HagdyaHHsi STEM/STEAM y CLIA, €spornelicbkomy
Coro3i ma YKpaiHi, eusHaqeHi oceimHimMu ma npoghbecitiHumu npoepamamu ridzomosku. Ocobnusuli akyeHm
3pobrieHO Ha nepcriekmusax yux niodxodie 0o ocgimu.

OcsimHs npozpama STEM 30cepedxeHa Ha Hayyi, mexHiyi, iHxeHepii ma mamemamuyi. Mema nonsieae
8 momy, wob dornomoemu cmydeHmam Kpawe nideomysamucsi 00 Uux cghep Has4aHHSI ma cmeopumu
rpakmu4He 3acmocy8aHHs1 01151 moeo, 5K Ui YPOKU 3aCmoco8yrombcsi 8 peasibHoMy ceimi. OcmaHHIM Y4acom
ece binbwe ysazu npudingemscsi STEAM — Hosili Hag4arnbHilt QucyunsiiHi, ka 3any4ae cmydeHmie He nuwe
0o npedmemie HayKu, MexHiku ma Mamemamuku, a U 0o mucmeuymea, 3aoxo4ye ma po3gueae 0onummueicme,
30amHicmb 3Haxodumu piweHHs1 rpobremu, KpeamusHicmb y rowyKy HeobXiOHUX piweHb, Hadae sK
npakmuyHi Hasu4ku, mak i 80si4Hicmb 3a crigrnpauro. BoHa npomucmoime mpaduyitiHumM MoOensiM Hag4aHHs
i mae Ha memi 06’edHamu GucyurniHu.

Y x00i 0ocnidxeHHs 6y10 8USIBIIEHO, WO CyYacHa 0C8imHsi cucmema cmukaembcsi 3 bazambma ripobriemamu
i nrompebye 800CKOHaNeHHs1 WIISXoM 8rpoeadxXeHHs1 MixducyuniHapHo20 ridxody 00 Has4YaHHS, makoao
Ak oceima STEM ma SREAM, wo cripuse po3gumky He fiuue makux Hasu4yoK, K KpUMUYHE MUCIIEHHS,
sUpilWeHHsT npobrieM, suwWo020 MOpPsOKY MUCIIEHHS, Ou3alHy, a makoxX rnogediHKosi KoMrnemeHuii, maki sk
Hanoneanusicme, adanmueHicme, crigripauysi, opaaHizogaHicme ma gidrnosidarnbHicme.

Knro4oei cnoea: Hayka, mexHika, mexHika ma mamemamuka, pecypcu ma mamepianu, npogecitiHul
po3eumok, Has4aHHs1 STEM, doceid suknadaHHsi STEAM.
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