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STEM-education in the mirror of sociological research

Oksana Buturlina, Tatyana Lysokolenko, Sergey Dovgal, Communal Institution of
Higher Education «Dnipro Academy of Continuing Education»

The article is devoted to the research of trends and mechanisms of STEM-innovations implementation
in Ukraine. STEM — a series or sequence of educational programs designed to solve the problem of the
scientific and engineering specialists lack for high-tech industries and raise the competitiveness of the
state. It is a priority in state policy towards economy strengthening and state social order to the educational
sector. Consequently, relevance of STEM in the modern European institutional space is beyond doubt. In
this regard, attention is focused on measuring the understanding of STEM and its essence, on the prospects
and difficulties of implementing these social technologies in Ukrainian realities. The paper presents the
results of quantitative research conducted on the basis of author’s methodologies, members of teaching
staff, student youth, expert group and parents of high school students. On the basis of conducted monitoring
results calculation, comparing the answers of different categories of respondents, the authors attempt to
summarize the STEM technologies state in modern Ukrainian society and come to the conclusion that the
implementation of relevant innovations contributes to the dissemination of dialogue among all participants
in the educational process, parents and potential employers. Conducted research makes it possible to state
the following. Educators of experimental educational institutions have a sufficiently high level of motivation
to innovate, open to cooperation and understand the importance of innovations in the modern Ukrainian
school. STEM topics of interest to students are clearly outlined. Therefore, the majorities of polled students
support the STEM direction and understand its prospects but do not understand in what sphere and where
they will work in the future, even choosing the STEM profession. The results of the study showed that
modern parents are motivated to influence the future profession choice their own children. However, the
direct parents’ influence on the future profession choosing is limited because a significant number of high
school students have their own opinion on this issue, which is in part or does not coincide, with parents.
STEM innovations create a new space for a steady dialogue between educators, parents and employers for
the development of the economies of the states and engage youth in STEM industry.

Keywords: society, innovation, education, strategy of education development in Ukraine, science, technology,
engineering, monitoring

STEM'-ocBiTa B g3epkasi CouioNoriyHnx AocnigkeHb

OkcaHa bytypniHa, TetsHa JincokoneHko, Ceprivi [JoBrass, KoMyHasibHWA 3aKias BULLOT
OCBITW «/[IHINPOBCLKa akagemisi HerepepBHOI OCBITY»

CrarTs npucBsUeHA JIOCIIHKSHHIO TEHICHITINH Ta MexaHi3MiB ynpoBapkeHHs STEM-iHHOBamil B YkpaiHi.
VYBara 30cepelkeHa Ha COIIOIOTTYHOMY JTOCITipkeHH] po3yMiHHS STEM-ocBiTH 1 11 CyTHOCTI, Ha TIEPCIICKTHBAX
1 TpyIHOIIaX BIPOBAPKEHHS BIJIOBITHUX COIIAIbHUX TEXHOJOTIH B MeXaX YKpalHChKHX peanid. B poboti
MIPEJICTaBIICH] pe3yJIbTaTH KUTbKICHUX JTOCIIKEHb, TPOBEJICHNX HA OCHOBI aBTOPCHKUX METOJHK, YJICHIB ITe-
JIATOT1YHOTO KOJIEKTHBY, YYHIBCHKOT MOJIOJII, €KCTIEPTHOT Ipymy Ta OaThbKiB YYHIB cTapmmx kiaciB. Ha ocHoBi
OTPUMAaHHUX PE3yJIbTaTiB MOHITOPUHTIB, TIOPIBHIOKOUHW BIAMOBII PI3HUX KaTETOPii PeCIOHICHTIB, aBTOPH HaMa-
raroTbes y3araibHUTH cTaH STEM-TexHoorii B cydacHOMY YKpaiHChKOMY CYCHUIBCTBI Ta MIPUXOMATH JIO BHUC-
HOBKY, III0 BITPOBA PKEHHSI BiJIIOBITHUX 1THHOBAIIIH CITPHSIE PO3BUTKY J1aJIOTy Cepell yCiX YIaCHHUKIB OCBITHHOTO
poriecy, 0aThKiB 1 MOTEHIIIHHUX poOO0TOAaBIIB. [IpoBeneHI JOCTIIKSHHS I03BOJISIOTh KOHCTATyBaTH HACTYIIHE.
[lemarorn excriepuMEHTANFHUX HABYATHHUX 3aKNIaIiB MAIOTh JOCUTH BHCOKHI PiIBEHb MOTHBAIii O BIIPOBAJI-
JKCHHSI 1HHOBAIIIM, BIJIKPHUTI JUIS CITIBIIPAIll T4 PO3YMIIOTh BaXKJIMBICTh HOBOBBEICHb B CydYacHIH YKpaiHCBKii
mkouti. ONrTaHi HIKOJISAP1 B IIUTOMY MIATPUMYIOTh BripoBakeHHs: STEM-inHoBanii, Gopmyrouan aiist cebe mpio-
PHUTETHI HANPSIMKH, 3 SKUMH TI0B’I3yFOTh MaiiOyTHIO Tipodecito. IIpu 11boMy, YCBiIOMITFOIOUH TIEPCIICKTHBHICTh
HanpssMky STEM, onuTaHi y4Hi He po3yMitOTh, B sIKiid cepi Ta jJie BOHM MOXKYTh TPAIfOBATH B MallOyTHHOMY,
BuOpaBmu STEM-nipodeciro. Pesynbrarti 1ociipKeHHsI TOKa3aliy, 110 Cy4YacHi 0aThKH 3allikaBJIeHI B TOMY, 00

' STEM (science, technology, engineering, mathematics)
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BILTMBATH Ha BUOIp MaitOyTHBOT podecii cBoix miteit. OqHak Oe3nocepeHiii BIUTHB OaTbKiB Ha BUOIp MaitOyT-
HBOI npodecii 00MeKeHU, OCKIIBPKH Y 3HAYHOT KIJTbKOCTI CTAPIIOKITACHUKIB € BIaCHA TyMKa 3 I[bOTO TIMTaHHS,
sIKa 9aCTKOBO 200 TIOBHICTIO HE 301raeThest 3 IyMKOKO 0aThKiB. [IpoBeneHi qociiKeHHsI JO3BOJISIOTH CTBEPIUKY-
BaTH, 1[0 OJHUM 13 HAWIEePCIeKTUBHINIMX HaNpsMKiB yrpoBaukeHHss STEM € 00’eHaHHS 3yCHIIb MEIaroris,
poOOTOABIIIB, YUHIB 1 CyYacCHUX OAThKiB.

Kniouogi cnosa: cycninbcmeo, innosayii, oceima, cmpamezis po36umky oceimu 8 Ykpaiui, Hayka, mexHonoeii,
iHOKICEeHepIs, MOHIMOPUHS

STEM-o6pasoBaHune B 3epKase CoUNoNorm4eckmnx nccnegoBaHnia

OkcaHa byTtypnuHa, TatbsHa Jlucokonenko, Cepren [dosrasib, KOMMyHabHOE yYpexaeHve
BbICLLIErO 06pa3oBaHns «[JHENPOBCKasA akageMnsa HENPEPbLIBHOrO 06pasoBaHns»

Cratpst TIOCBSIIIEHA UCCIIEIOBAHHUIO TeHICHIIMN 1 MexaHn3MoB BHenapennus STEM-unHOBannii B Ykpanse.
BrauManue cocpesoToueHo Ha uaMepeHuu nmoHuManuss STEM-00pa3oBaHHs M €ro CyIIHOCTH, Ha MEPCICKTH-
Bax W TPYAHOCTSIX BHEJPEHUS STUX COLMATIBHBIX TEXHOIOTHN B YKPAWHCKHX pealnsx. B cTaThe mpecTaBIeHbI
pe3yIbTaThl KOJIMYECTBEHHBIX HCCIIEIOBAaHUH, MPOBEICHHBIX HA OCHOBE aBTOPCKUX METOJUK, WICHOB TIe/1aro-
TUYECKOTO KOJUIEKTHBA, YUAIIUXCSI, SKCIIEPTHON TPYTIBI U POAUTENEH YUSHUKOB CTapiInX KiaccoB. Ha ocHoBe
MPOBEJIEHHOTO TIOZICUETa PE3yIbTaTOB MOHUTOPHUHTOB, CPABHUBAsI OTBETHI Pa3HBIX KAaTETOPUU PECIIOHJ/ICHTOB,
ABTOPBI MBITAIOTCS 0000MIHUTH cocTosiHUue TexHoMornit STEM B cOBpeMEHHOM YKpPawmHCKOM OOIIECTBE M MPH-
XOJISAT K BBIBOJIY, YTO BHEJPEHUE COOTBETCTBYIOIIMX WHHOBAIMIA CITOCOOCTBYET Pa3BUTHIO JINAJTIOTa CPEIIU BCEX
YYaCTHHUKOB 00pa30BaTeIIbHOTO MpoIiecca, POJAUTENeH U IOTCHIMAIBHBIX padoTonareneii. [[poBeneHHbIC Uccie-
JIOBaHUS ITO3BOJISIOT KOHCTATUPOBATh ciieytomiee. [leqaroru skCriepuMeHTaIbHBIX YIeOHBIX 3aBEICHUIH HMCIOT
JIOCTaTOYHO BBICOKHI ypOBEHb MOTHBAIIMU K BHEAPECHUIO MHHOBAIIMNA, OTKPBITHI ISl COTPYIHUYECTBA U TIOHU-
MaroT Ba)KHOCTh HOBOBBEJICHUI B COBPEMEHHOW YKpPanmHCKOH miKose. ONpolIeHHbIE ITIKOIHHUKHU B TIEJIOM TTOJI-
JepxuBaroT BHeHApeHne STEM-unHOBaIMiA, GopMHpYs s ceOsl MPUOPUTETHBIC HAITPABICHHS, ¢ KOTOPBIMH
CBSI3BIBAIOT OymyIIyro podeccuro. [1pu 3ToM, 0co3HaBas epcreKTUBHOCTh HanpasieHnus STEM, onporireHHbie
y4Jaliecsl He MOHUMAIOT, B Kakod cdepe U Tyie OHM MOTYT paboTath B OymyiieM, BeiopaB STEM-nipodeccuro.
PesynbraThl ncciteoBaHus IOKa3alid, YTO COBPEMEHHBIC POTUTEIH 3aHHTEPECOBAHbBI B TOM, YTOOBI OKa3bIBATh
BIIMSIHHE Ha BBIOOp Oyyniel mpodeccuu cBOMMU jeTbMHU. OJTHAKO HEMOCPECTBEHHOE BIUSHUE POJUTEIICH Ha
BBIOOp Oy/yIiei mpodhecCuu OrpaHHYEHO, MOCKOJIbKY Y 3HAUUTEIILHOTO YHCJIa CTAPIICKIACCHUKOB €CTh CO0-
CTBEHHOE MHEHHE TI0 3TOMY BOTIPOCY, KOTOPOE YACTUYHO WITU TMOJTHOCTHIO HE COBIIA/IAE€T C MHEHUEM POJIUTEICH.
[IpoBeneHHBIC UCCIIETOBAHMS TO3BOJISIOT YTBEPXK/IaTh, YTO OJIMH M3 CAMBIX MEPCIIEKTHBHBIX CITIOCOOOB BHEpE-
U STEM — 3T0 00beIMHEHHE YCHIIHIA TIEIaroroB, paboToAaTeNIeH, YUaliXCsl U COBPEMEHHBIX POTUTEICH.

Knrwouesvie cnosa: obuecmeso, unnosayuu, oopazosanue, cmpameusi pazeumus 06pazoeanusi 8 Ykpautne, Hay-
Kd, MexXHON02UU, UHIHCEHEPUsl, MOHUMOPUHS

Formulation of the problem.

odern model of society progressive

movement is formed under the

influence of humanistic tendencies,
which are represented in economic theory and
economic practice. As a result, innovations that are
focused on building human potential, one of which
is STEM innovation, are spreading in education.
Education Development Strategy presented by the
World Bank Group focuses on addressing key triad
of needs related to building the educational sector
and expanding education opportunities for people
such as: ‘invest early’ (Investearly), ‘invest smartly’
(Investsmartly), ‘invest for all’ (Investforall) [11].
Modern model of society progressive movement is
formed under the influence of humanistic tendencies,
which are represented in economic theory and
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economic practice. As a result, innovations that are
focused on building human potential, one of which
is STEM-innovation, are spreading in education.

STEM — a series or sequence of educational
programs designed to solve the problem of the
scientific and engineering specialists lack for
high-tech industries and raise the competitiveness
of the state. It is a priority in state policy towards
economy strengthening and state social order to
the educational sector. Consequently, relevance of
STEM in the modern European institutional space
is beyond doubt.

However, today there is a certain dispersion of
ideas, views, implementation directions of STEM-
innovations. European countries have deferent
initiatives for the STEM education implementation
but all of them aimed at implementing policies in
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the following positions: development of scientific
education for youth, ensuring wide awareness of the
STEM industries development relevance, attracting
young people to research in natural sciences and
mathematics. The consequence is that today most
countries have their own global approach to solve
STEM issue at the national level: some have
adopted national strategies, while others contribute
to creation of specialized regional or local centers
to improve the quality of teaching STEM subjects.

Analysis of research and publications.

Multivariety in directions of STEM realization
and implementation can be considered a definite
ontological theory that deserves attention and
reflection in the Ukrainian public space. The
European Schoolnet Academy experts state
that national strategies for the introduction of
STEM as innovation should be aimed at: creating
a positive image of science, increasing the
population’s scientific literacy, improvement in
the state of teaching and academic achievement
at school, increasing students’ interest in science,
its popularization,overcoming gender stereotypes
and achieving gender balance [12]. Current global
STEM education models are based on the following
common factors: reforming curricula, changing
educational standards, establishing partnerships
between schools, universities and employers,
creating research centers for youth, innovation
parks, STEM centers, STEM-ambassades, STEM-
laboratories [7]. But, at the same time, STEM-
innovation which is so rapidly moving in the socio-
pedagogical community, has been little discussed in
business or industrioeconomic circles, and remains
something like a ‘black box’ the content of which is
not entirely clear.

With a wide range of directions, STEM research
is the most diverse [1; 2; 3; 4;5;10].

In Ukraine, despite the very young direction
of STEM, the implementation programs have been
developed at the government level for schools,
universities, science centers (Letter Institute of
Education Content Modernization 2015; Orders of
the Ministry of Education and Science of Ukraine
2016, 2017) [6; 8; 9].

In the other hand, STEM coalition of Ukraine
brings together the efforts of the non-government
sector (NGO, employers and other). Important role
in the development of Ukrainian STEM education
model is played by the efforts of scientists and
practitioners who are trying to develop authorial
technologies in the framework of experimental
research at the national and regional levels. The data
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for this paper comes from the Regional Ukrainian
project “STEM on the river Dnepr”, which involves
41 educational centers in Dnipropetrovsk Region
(secondary schools, scientific and technological
lyceums, gymnasiums), STEM educators and
partner  organizations, representing regional
industry. The main task of this STEM community
is to build a unique regional innovative STEM
education model, to develop young people’s interest
in STEM education and careers.

So, the first steps towards implementation of
various STEM areas as innovation and education
have already been made in the educational space.
However, today members’ of the European
STEM coalition attention is focused on finding
successful STEM implementation practices; the
need for development of monitoring tools to assess
effectiveness of various STEM activities is highly
acute. Creating such an assessment system in the
STEM area will allow caring out of comparative
studies in the future.

The presentation of the main material.

Purpose of the article is to summarize the results
of conducted sociological research, determine the
specificity and features of STEM introduction as
a topical modern innovation in Ukraine (on the
example of Dnipropetrovsk region). Continuing
the approaches proposed by European researchers
(Kudenko, Gras - Velazquez). in the inGenius
project, we expanded the scope of the study and
involved groups of reference people who influence
the choice of a profession by young people. These
are parents, teachers and experts of the region,
representing different communities. The results
presented in this paper can be useful for educators
who are trying to build their own new model of
education and solve the problems of promoting
professions among young people.

Analysis of the results

I ‘PEDAGOGICAL WORKERS’
MOTIVATIONAL AND TECHNOLOGICAL
READINESS FOR EXPERIMENTAL WORK
ON INTRODUCTION OF THE STEM-
EDUCATION INNOVATIVE MODEL IN
DNIPROPETROVSK REGION’

It should be noted that the study of teachers’
opinion was very important because STEM as a
direction came to Ukraine first of all through the
education system, the most massive - through the
school, and teachers, in this case act as agents of
change, from whose thoughts and guidelines further
development of STEM-innovations in Ukraine is
largely dependent.
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General characteristics of conducted research

Respondents Numb Purpose of the poll Method Dates
er of
respo
ndent
S
Principals, 230 | Purpose of the study was to identify On-line April
coordinators and the level of motivation and pollwith 2017
teachers of technological readiness of | google-form
experimental schools pedagogical workers for service
experimental work on the | (author'squest
introduction of STEM education ionnaire)
innovative model in  regional
secondary education institutions
10th form pupilsof | 670 | Purpose of the research was to | On-line poll | October
Dnipropetrovsk investigate students' public opinion | with google- | 2017
region general about studying subjects and selecting | form
education institutions STEM-professions service(autho
r'squestionnai
re )
Expert Group: 40 Purpose of the survey is to study the | On-line poll | April
Management of experts’ opinions of different with google- | 2018
leading enterprises of categories on the main problems and | form service
Ukraine; perspectives of introducing STEM- (author'squest
Employees of higher education at the regional level (on ionnaire)
educational the example of Dnipropetrovsk
institutions of region).
Ukraine;
The heads of local
education authorities;
Representatives of
employment centers
Parents of high school | 486 | Purpose of the survey is to study the | On-line  poll | October
students level of parents’ influenc on the | with google- | 2018
professional orientation of senior | form service
students. (author'squesti
onnaire)
Conducted questionnaire allows assuming among the reasons that hinder innovation activity,
the following. Interviewed representatives of students’ psychological unwillingness to perceive
experimental educational institutions generally 1nnovations.

have a positive attitude towards innovation, but
provided that it will be aimed at working with
students, introduction of new forms and methods
of work. In general, it can be stated that surveyed
educators are ready to implement changes related to
the implementation of innovations.

Innovations implementation in any sphere
of human life is always associated with a variety
of difficulties. Among the reasons that may slow
the introduction of new pedagogical ideas and
technologies, the respondents highlight, first
of all, insufficient material provision - (33%),
conservatism in education - (16%), excessive
saturation of educational material - (14%), hasty
introduction of new in the process of training -
(12%), lack of personal time for the implementation
of innovations - (13%). Also, attention is drawn to
the fact that only 6% of the respondents identified
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Similar survey results may indicate the readiness
of students themselves to perceive new pedagogical
ideas and technologies in education, but among the
main reasons that impede their implementation are
material provision, educational prograimperfections
and teachers’ overload. (Chart Ne 1).

Respondents were given an opportunity to
determine their vision of what factors could affect
the successful implementation of STEM education
in their institution. (Chart Ne 2).

Such respondents’ position may indicate a
lack of understanding of potential employers and
government bodies’ role in the STEM education
implementing process.

The vast majority of surveyed educators
(85%) are convinced that introduction of STEM
education will improve the quality of education at
their institution. It is clear that STEM-education
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in educational institutions can be realized only in
specific areas of study, since this concept includes
application of science, technology, engineering,
mathematics in the educational process. In this
study, respondents were asked to decide on exactly
which areas STEM education could be carried out
at their institution. Most respondents noted that in
their educational institution STEM education can
be carried out in the following areas: computer
technologies (28%), natural sciences (27%) and

mathematics (26%). A much smaller number
of respondents noted that in their educational
institution STEM education could be applied in
areas such as biology and compatible sciences
(12%) and traditional engineering (5%). It should
be noted that traditional engineering is one of the
STEM education key areas but as we see from
the survey results, educational institutions are not
ready for this direction development today because
they do not have appropriate material base.

2%

13%

16%
12%

easons hindering the introduction of new pedagogical ideas and
technoloi

ies
Difficult to answer

m Insufficient knowledge of child psychology

B Lack of time

¥ Poor computer skills

B Conservatism in education

3% B Hasty im plementation

B Psychalogical reluctance of students to perceive

0% % 10% 15% 20% 25%

30%

! innovations
35% M Excessive density of the material

Chart Ne 1. ‘Reasons hindering the introduction of new pedagogical ideas and technologies’

educational institutions

Factors influencing srccesjful implementation of STEM-education in
of Dnipropetrovsk region

| Difficult to answer

M Attract potential employers to implement STEM -
education

W Attract government agencies to implement STEM
—education

m Carry out appropriate retraining of teachers

B Im prove the material and technical facilities of
educational institution

o f u T T o u
0% 5% 10% 15% 20% 25% 30% 35%

T
40%

Chart Ne 2. ‘Factors influencing successful implementation of STEM-education in educational

institutions of Dnipropetrovsk region’

The survey on which class should be STEM-
education implemented from in Dnipropetrovsk
region educational institutions showed interesting
results. Thus, the vast majority of respondents (70%)
believe that STEM-education should be introduced
in elementary school (grades 1-4) already. Only 5%
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of respondents noted that STEM-education should be
introduced from high school (grades 9-11). Almost
a third of respondents (23%) believe that STEM-
education should be introduced in grades 5-9.
Conducted research makes it possible to state the
following. Educators of experimental educational
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institutions have a sufficiently high level of motivation
to innovate, open to cooperation and understand the
importance of innovations in the modern Ukrainian
school. This is partly due to possibilities of creative
self-realization for both teacher and student, an
opportunity to increase students’ curiosity towards
different school subjects and so on. At the same
time, understanding the importance of innovations,
surveyed teachers have some concerns about their
implementation. Concerns related to insufficient
material provision, conservatism in education,
overload of educational material, etc.

The study suggests that the vast majority of
respondents do not fully understand the peculiarities
and prospects of school’s interaction with
potential employers. This may indicate a narrower
understanding of STEM-education nature that is
perceived by educators only as part of school’s
educational environment for the child and teacher.
At the same time, other potential perspectives from
realization of the directions of STEM-education were
almost not taken into account by the respondents.
Respondents consider computer technologies,
natural sciences and mathematics the most
favorable areas for implementing STEM-education
in school. Moreover, engineering and robotics
remain underestimated. Perhaps this is connected,
on the one hand, with a low level of material and

technical base of educational institutions, on the
other hand — with a narrow view of the possibilities
of integration of different directions of STEM-
education into the school’s educational process.
We emphasize integration itself, because it is this
way of implementing STEM-education at school,
according to respondents, is a priority.

Also, a sociological survey allows to state that
experimental educational institutions need assistance
in the form of a thorough education, which can be
implemented as a cross-cutting component of the
forms chosen by respondents. Such education should
be related to the explanation of the possibilities of
integrating various areas of STEM education into
the educational process of the school, explaining
the significance of the effective implementation
of STEM education in school as an integral part
of a successful student’s personality, and in the
future a graduate of an adult school, since STEM-
education has a large number of opportunities for
implementing a competent approach in school.

II. ‘STUDYING THE ATTITUDE OF
10TH GRADE STUDENTS TO THE STUDY
OF SUBJECTS AND SELECTION OF STEM
PROFESSIONS’

Survey results make it assumable that the
polled 10th grade students are interested in different
directions of STEM — education. (Chart Ne 3)

STEM education areas the most interestig for polled 10 th grade
y students
Difficult to answer ] | F
Career guidance | 8% [ !
esin | | | 1975| ]
Programming | | | 15% | )
Modeling | 1|1% | )
Rabotics - | 111% )
Research activities - | 9% ’
Scientific and technical creation, makering | 10;'6 |
It 12% y. ! |
0% 5% 10% 15% 0%

Chart Ne 3. ‘STEM education areas the most interestig for polled 10 th grade students’
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Vast majority of polled students (92%) fully
agree that in the nearest future society will need
specialists in STEM fields (scientists, technologists,
engineers, etc.). 74% of 10th grade students would
like to learn more about STEM professions while
studying at school.

As shown by the research results, natural,
mathematical disciplines and technological
education are not very interesting for the questioned
children. So, only the third of respondents (25%)
noted that these are the most beloved subjects. Most

respondents (almost 38%) are interested in these
particular directions of education not more than
other. At the same time 14% state that there would
be a greater interest in natural and mathematical
disciplines, but everything depends on the teacher’s
level of training. It was categorically noted that these
subjects are remarkably difficult and they do not
want to study by 14% of those polled. Absolutely
do not want to learn 5% of those polled. 4% of the
respondents are not determined on the question.
(Chart Ne 4).

Respondents' answers about obtaining additional knowledge on
natural and technological disciplines

35%

W On clubs’classes and electives

M in the Minor Academy

30% [~

M In the centers of scientific - technical creativity

25%
205 |7
15% |7
10%

5%

0%

M At the young technicians’ station

M 5e f-education, reading, popular science programs

M Conduct own research

Difficult to answer

Other

Chart Ne 4. ‘Respondents’ answers about obtaining additional knowledge on natural and

technological disciplines’

However, the questionnaire showed that only
25% of respondents indicated they could choose
STEM-professions like industries related to
natural sciences, technologies and mathematics.
At the same time, respondents (29%) said that they
would like to choose a profession in the industry,
but do not know where they would be able to work
in the future. One-fourth of respondents (25%)
noted that they lacked sufficient knowledge of
natural sciences and mathematics and could not
choose a profession in the field of STEM. Also
10% of respondents noted that in their opinion
this direction is not promising.

Let’s dwell on the poll results concerning
the students’ thoughts about choice of future
profession and the forms of career guidance.

The questionnaire results showed that majority
of poll participants (58%) have already decided
on their future career choice, and 29% - have not.
Difficult to answer - 12%.

The vast majority of polled 10th grade
students believe that a person can decide on the
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choice of future profession while studying at a
general education institution. Thus 55% noted
that it is possible to determine the choice of future
profession while studying in the 10th form. At
the same time 20% of the respondents consider
it’s normal to determine their future profession
choice in the 11th form and 13% believe that it is
possible during studying in the 5-7 form. Only 2%
of respondents believe that the future profession
can be chosen only before entering the university
or college. 6% of respondents are not determined
on the given question.

Respondents in the 10th grade did not
identify the professional orientation tools, which
contribute to the future professional choice.
(Chart Ne 5).

Among the criteria that influence the
choice of future profession and directions of
training respondents distinguish the following.
(Chart Ne 6).

Conducted research gives the ability to
establish the following. STEM topics of interest
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to students are clearly outlined. The vast majority
of respondents in the 10th grade would like to
learn more about the world of STEM-professions
while studying at school.10th grade students
interested in natural and technological disciplines
are studying not only in school, but also attend
additional classes and carry on individual work.
Although most 10th grade respondents agree that
knowledge of mathematics, natural sciences and
technology is needed for successful career in the
future, not all of them have the appropriate skills
and qualities required to work in these areas.
Therefore, the level of interest among students
in the study of subjects of natural, mathematical
and technological cycles is sufficiently high, but
it is entirely natural that not all of them have
the appropriate skills and inclinations for this
sphere. And this was just one of the problems
existing in the process of studying the subjects
of natural, mathematical and technological
cycles and consequently, in the process of STEM

— education implementation. Another problem
is that only a small part of the respondents
choosing a branch related to natural sciences,
technology and mathematics clearly understand
in what sphere and where they will work in their
further life. Therefore, the majority of polled
GEI students support the STEM direction and
understand its prospects but do not understand
in what sphere and where they will work in the
future, even choosing the STEM profession.
Survey results showed that the majority of
respondents in the 10th grade today have
already determined the future profession choice.
Therefore, the majority of respondents believe
that a person can determine the future profession
choice during studying at GEI. But the part of
respondents noted that they still need help in
choosing the future profession. At the same time,
polled 10th grade students did not define the
professional orientation tools, which can help
their future profession choice.

Career guidance tools pro

Difficult to answer
Exhibitians and employers’ forums
Conducting thematic lessons on world of professions
Publications and films about future professions
Meetings with heads of com panies, enterprises and successful professionals
Vocational guidance games
Self-determination trainings
Excursions to enterprises and commercial companies
Career counseling tests

Opportunity to try yourself in a specific field

rofeissional choice

Chart Ne 5. “Career guidance tools promoting professional choice’
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Criteria with the greatest impact on future profession choice and
1% direction of studying in 10th grade students

B Demand for the future specialty

H salary level

W Views of parents and relatives

B Own inclinations and interest in the profession
® Opinion of friends

® Difficult to answer

Chart Ne 6. “Criteria with the greatest impact on future profession choice and direction of studying in 10th

grade students’

III. ‘PROBLEMS AND PROSPECTS OF
STEM-EDUCATION IMPLEMENTATION IN
DNIPROPETROVSK REGION’ (expert survey)

Monitoring of expert opinions was seen relevant
notonly to examine the opinions of various specialists
regarding the complexity of STEM education
implementation, but also to attract their attention to
these innovations, determine the level of readiness
of different society layers and their representatives
to solve professional orientation problems.The
study of expert opinion on problems and means
of overcoming STEM personnel deficit in various
areas of professional activity, identifying the most
in-demand STEM specialty, suggests the following.
Today there is a shortage of STEM personnel. Experts
believe that the most promising ways to overcome
this deficit are: establishment of cooperation
between school, university and enterprises (21% of
respondents supported this position); introduction of
joint projects with employers (17% of respondents
supported this position), updating of school and
university curricula (16% of respondents supported
this position). That, in turn, confirms the prospect
of certain directions of reforms in education. At
the same time, insufficient methods of solving
qualified employees lack problem according to
experts are the following: support of the promising
youth by employers (12% of respondents supported
this position) and introduction of dual education
(13% of respondents supported this position). It
can be assumed that such percentage rate is related
with regulatory norms of this work, insufficient
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distribution of these support forms and lack of
awareness in employers about such involvement
of young people to work in their companies /
enterprises. The vast majority of experts believe
that modern education should be based on close
interaction between general education institutions,
higher educational institutions, enterprises (various
forms of ownership), local self-government bodies
for the training of skilled labor in the labor market.
58% of those polled fully agree with this statement
and only 39% partially support the idea. 3% of the
respondents have not decided on the answer to the
question. (Chart Ne 7).

The study of supporting mechanisms for
promising pupils and students by potential employers
demonstrated the following. 40% of respondents
believe that young people may be determined on the
choice of profession while studying in grades 10-11.
Respondents believe that one of the most important
criteria for choosing the future specialty is the
level of wages (35% of respondents supported the
position), inclinations and interests of youth (26%
of respondents supported the position), demand for
the future specialty (17% of respondents supported
the position). Interestingly in previous studies
youth’s (pupils) responses to this question were
distributed as follows: more important for young
people in choosing the future profession is the level
of wages (46%) and the demand for future specialty
(43%). Also, taking into account different areas of
work, experts’ opinions were unevenly divided on
the questions about career support tools: 15% of
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GRAN/ 22(6) 2019

respondents identified excursions to enterprises,
14% - meetings with business leaders, 10%—
employers’ forums. It should be noted that answers
of previously polled senior students are similar to
the experts’ opinion. Attention is drawn to the fact
that neither students nor experts have formed a
dominant position in responding to this question.
The vast majority of experts are ready to organize
practices for pupils and students (76% of respondents
supported the position). 42% of respondents are sure
that students’ involvement to the internship is the

most effective form of support for promising youth.
However, none of respondents pointed out that the
statutory could entirely or partially pay the cost of
training. Instead, 14% of those polled experts tend
to the fact that introduction of grants and 12% -
introduction of scholarship are effective forms of
supporting talented youth.

Accordingly, it can be assumed that the selected
expert group as a whole has its own vision of how to
promote the STEM education brand in the Ukrainian
society.

B Completely agree

Experts ' answers to the question: Should modern education be based
on close cooperation between GEls, universities, enterprises and local
authorities in order to train skilled emploees in the labor market?

B Partially agree
3%

Difficult to answer

Chart Ne 7. ‘Experts’ answers to the question: Should modern education be based on close cooperation
between GElIs, universities, enterprises and local authorities in order to train skilled employees in the labor

market?’

The study of supporting mechanisms for
promising pupils and students by potential employers
demonstrated the following. 40% of respondents
believe that young people may be determined on the
choice of profession while studying in grades 10-11.
Respondents believe that one of the most important
criteria for choosing the future specialty is the
level of wages (35% of respondents supported the
position), inclinations and interests of youth (26%
of respondents supported the position), demand for
the future specialty (17% of respondents supported
the position). Interestingly in previous studies
youth’s (pupils) responses to this question were
distributed as follows: more important for young
people in choosing the future profession is the level
of wages (46%) and the demand for future specialty
(43%). Also, taking into account different areas of
work, experts’ opinions were unevenly divided on
the questions about career support tools: 15% of
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respondents identified excursions to enterprises,
14% - meetings with business leaders, 10%—
employers’ forums. It should be noted that
answers of previously polled senior students are
similar to the experts’ opinion. Attention is drawn
to the fact that neither students nor experts have
formed a dominant position in responding to this
question. The vast majority of experts are ready
to organize practices for pupils and students (76%
of respondents supported the position). 42% of
respondents are sure that students’ involvement
to the internship is the most effective form of
support for promising youth. However, none of
respondents pointed out that the statutory could
entirely or partially pay the cost of training.
Instead, 14% of those polled experts tend to
the fact that introduction of grants and 12% -
introduction of scholarship are effective forms of
supporting talented youth.
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Accordingly, it can be assumed that the selected
expert group as a whole has its own vision of how to
promote the STEM education brand in the Ukrainian
society.

IV. ‘THE INFLUENCE OF PARENTS ON
PROFESSIONAL ORIENTATION OF HIGH
SCHOOL STUDENTS’

STEM - innovations is an area of activity that
is directly related to the professional orientation of
modern youth, which is why, in the context of the
development of dialogue in the modern Ukrainian
educational space, it is important to focus on the
opinion of the parents of students of experimental
educational institutions.

The survey showed that the vast majority of
questioned parents (92%) discussed the problem
of choosing a future profession with their children;
only (4%) of respondents indicated that they did not
discuss this problem with their children and (4%)
of respondents are not determined on the given
question.

The research also demonstrated that parents’
thoughts about choosing a future profession often
coincide with the child’s view. Thus, this was
indicated by (42%) of the interviewed respondents.
While 40% of parents surveyed said their opinion
on the choice of future occupation was only partially
equivalent to their child’s opinion. Along with this
14% of respondents noted that their opinion does
not completely coincide with the opinion of their
own child. 4% of respondents are not determined on
the given question, respectively.

Among the areas of professional activity in
which respondents advise to apply the skills of high
school students, it is possible to single out, first of all,
information technologies (27%), medicine (11%),
administrative activities (10%), production (9%),
science (9%), art (7%), pedagogy (7%), sphere of
service (7%), sports (5%), military affair (3%).

Among the main criteria that influence the choice
of specialty for high school students, the respondents
emphasize: the level of wages (33%), the demand
for the future specialty (30%), the tendency and
interest in the specialty for children (30%). Only
(3%) of respondents noted that among the suggested
criteria, the opinions of parents and relatives and the
opinion of friends (3%). (1%) of respondents are not
determined on the given question.

It should be pointed out that according to the
sociological survey «Studying the attitude of 10th
grade students to the study of subjects and selection
of STEM professions», which was held in October
2017 among the criteria that influence the choice of
the future profession and areas of study, the students
interviewed singled out, first of all: the level of
payment labor (46%) and the demand for a future
specialty (43%). (see Chart Ne 6).

Thus, the answers of the parents interviewed
regarding the criteria influencing the choice of future
profession by the high school students confirm
their low level of influence on the choice of future
profession by the student youth. The same opinion
is shared by the high school students themselves and
their parents. (Chart Ne 8)

2% 1% 1%

Criteria with the greatest impact on future profession choice and
direction of studying in 10th grade students (answers of the parents)

M Demand for the future spesialty

W Salary level

W Views of parents and relatives

B Own inclinations and interest in the prifession
M Opinion of friends

W Difficult to answer

Chart Ne 8. “Criteria with the greatest impact on future profession choice and direction of studying in 10th

grade students (answers of the parents)’
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Thus, the results of the study showed that modern
parents are motivated to influence the choice of the
future profession of their own children. However,
the direct influence of parents on the process of
choosing the future profession of their children is
limited because a significant number of high school
students have their own opinion on this issue, which
is in part, or does not coincide, with parents.

Conclusions.

Consequently, the study made it possible to
form a general conceptual vision of prospects for
introduction of various STEM areas in Ukraine on
the example of Dnipropetrovsk region.Taking into
account the diversity of carried out monitorings,
the willingness of teachers, students and experts
to innovation related to STEM sphere is highly
positive. However, each group of respondents has
its difficulties and concerns about implementation
and promotion of STEM brand. Thus, in general,
teachers are concerned about weak material
and technical base of schools and not all have
full confidence in their own knowledge and
skills needed for full implementation of STEM

education. As for the students, it is necessary to
point out that there are problems with interest of
students to natural and mathematical sciences,
there is no established view of students on
interesting or preferable forms of career guidance
in the choice of future profession. Salaries and
demand on the labor market and not students’
interest remain dominating in future career choice.
The poll allowed to see some differences between
the perceptions of what is a STEM school and
what is STEM occupations in adulthood.

The parents’ survey showed that this group of
respondents is interested in the process of choosing
their child’s future profession, but they have no
significant influence on the final decision of their
own children. Also, this monitoring assured that the
most reliable way to implement STEM is to unite
the efforts of educators, employers, students and
modern parents.

STEM innovations create a new space for a
steady dialogue between educators, parents and
employers for the development of the economies of
the states and engage youth in STEM industry.
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