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Abstract

The STEM-based laboratory is a module that combines elements of science, technology, engineering and
mathematics from both a theoretical and practical point of view. In the educational process, this module
examines the elements of problem-based learning to improve active learning and the learning process. In
particular, teaching physics allows students to learn about digital engineering, work in educational and
practical laboratories on their projects related to curricula, and improve their professional skills. This scientific
study examines the methods of using the possibilities of the scientific environment and the integration of
production in the development of the quality of education in physics educational programs. The purpose of
this study is also to determine the impact of interdisciplinary STEM education on the labor market, factors
determining the continuity of production and educational organizations. In the course of the study,
multimethodic quantitative and qualitative research methods were used. A meta-analysis and systematic
analysis of articles in highly regarded journals from Wos and Scopus sources was carried out. About 200
respondents participated in the quantitative data collection in the study. The STEM laboratories used the
method of constructive research in order to combine physical knowledge with practice, to improve the work
on the development of STEM products in scientific environments. The results of the study showed that the
effective implementation of the links between the scientific environment and production in the educational
process makes students competitive in the labor market. The research also revealed the technology of product
development in the STEM laboratory and the methodological features of the use of products in the educational
process. The results obtained correspond to global trends and have a positive impact on the development of
scientific and technological trends in the country, the further development of the educational process, and the
systematic formation of necessary 21st century skills among students.

Keywords: STEM education, continuity in education, STEM product, STEM laboratory, physics teaching,
production.

[11.)K. Pamankysos!, H.IT. Mycaxan!, )K.M. buru6aesa?, B.A. Kyp6an6exos?, /1. bepmit
1 K.A.Slcayu aTeiHIarbl XanbIKapallblK Ka3ak-Typik YHuBepcuteri, TypkicTa# K., Kazakcran
2AGaii aTeingarsl Kazak YITTHIK I€1aroruKaiblK yHUBEPCHTETI, AnMatsl K., Kasakcran
BIJIIM, FBIJIBIM )KOHE OHAIPIC UHTEI'PAIIUSACHI: STEM OHIM/IEP 93IPJIEY AIH
O/JICTEMEJIIK EPEKIIEJIIKTEPI

Anoamna

STEM (FoutbiM, TexHomorusi, Mmxenepus »xoHe MaremMaTHka) HeETi3iHAEr1 3epTXaHa - FhUIBIM,
TEXHOJIOTHSI, WH)XEHEpPHUs >KOHE MaTeMaTHKa O3JIEMEHTTEPiH TEOPUSUIBIK XOHE NPAKTHUKAIBIK TYPFBIIAH
OipikTipeTin Moayns 6oubin Tadbu1aabl. binim O6epy yaepicinne 6y Moty OenceH 1l OKBITY MEH OKY YAepiciH
KakcapTy YIIiH TpoOiemara OaFbITTalFaH OKBITY JJIEMEHTTEpIHAE KapacThIpaipl. Ocipece, (hHU3MKaHBI
OKBITY/1a O1ITIiM alrymibuIapra HQPIILIK HHXHHUPHHT MOCeIIeNIepiH YHpeTyre, oJlap/IblH OKY JKocIapiapbIMeH
OaiiiaHpICTBl ©3 *)00anapel OOWBIHIIA OKY-TIPAKTHKAJIBIK 3€pTXaHanaplia >KYMbIC iCTEyre oHe e3[epiHiH
KociOM JIaFibUIapbIH KETULIIpyre MYMKiHmiK Oepemi. by feutbiMu 3eprreyae ¢umsuka OimimM  Oepy
Oarnapnamarnapsl OoMbIHINA O1s1iM Oepy camachiH JaMbITY/a FRUIBIMH OPTaHBIH MYMKIHIIKTEpIH IMaiiaaany
KOHE OHIIPiCTi HHTErpalysiay saicTepi KapacTolpeiiaasl. Connaii-ak, 0y 3epTTeyAiH MaKCaThl - TOHAPAIIBIK
STEM 6inim OepyniH eHOeK HapbIFbIHA 9CEpiH, OHAIpiC MeH OiniM Oepy yHBIMAApBIHBIH Cca0aKTaCTHIFbIH
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AHBIKTAUTHIH (DakTOpIapabl alKbIHAAY OONBIN TaObUIaAbl. 3epTTey OaphICBIHAA MYJIbTUMETOANKAIIBI CaHIBIK
JKOHE CalalbIK 3epTTey oAicTepi KONMAaHbUIABI. WOS XoHe Scopus HepeKKe3IepiHAeri >KOFapbl peHTHHITI
XKypHanJapAa OpbIH ajlFaH Makajlalapra MeTa-aHaJIN3 JKOHE CHCTeMaTHKaJbIK Tanjay xypriziaai. CaHabIK
nepektepai kuHayna 3eprreyre 200-re KyblK pecnoHeHT KaTeicThl. STEM 3epTxananapia (pU3MKaIbIK
OlmiMIl TpakTUKaMeH YINTacTeIpy, FeUIBIME opTaga STEM eHimaepai a3ipiey >KYMBICTapbIH >KaKCapTy
MaKcaThIHJa CBIHAAPIBI 3€PTTEY 9ici KOJMAAHBUIABI. 3epTTey HOTIXKeNepi OiTiM Oepy yIepiciHae FhUTBIMH
OpTa XoHE eHAipic OalIaHBICBIH THIMII iCKe achIpyAbIH €HOEK HapbIFbIHAA OLTIM amymbuiapasl Oocekere
KaOinerTi OomaTeHABFEIH KepceTTi. CoHpaii-ak, 3eprrey OapwicbiHma STEM 3eprxaHacblHIa eHIMIEP
o3ipJIeyiH TEXHOJIOTHSACHI MEH OHIMIEpAl OKy YVIepiciHAe KOJIaHyIbIH OSHICTEMENIK epeKIIeliKTepi
aKpIHAANIBL. AJIBIHFAaH HOTIDKENEp SJNEMAIK TpeHATepre colKec KeJedi >KOHE eNliMi3Jeri FhUIbIMH-
TEXHOJIOTHSUTBIK OarbITTBIH JaMyblHa, OimiM Oepy yAepiciH ofaH opi AaMbITyFa, OimiM amymbuiapasl 21
FaChIp/IaFbl KAKETTI JaFIbIIAPBIHBIH JKYHENl KaJbIITACYbIHA OH 9Cep eTe/Il.

Tyiiin ce3nep: STEM 6inim, Oinim Gepyneri cabakracteik, STEM enimi, STEM 3eprxana, QpU3HKaHbI
OKBITY, OHIIIpicC.
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HHTEI'PAIIUA OBPA30OBAHUS, HAYKHN U ITPOU3BOJACTBA: METOJNYECKHUE

OCOBEHHOCTH PABPABOTKHN NIPOAYKTOB STEM

AnHomayus

Jlaboparopus Ha ocHoBe STEM-3TO MOIyIb, KOTOPBII codeTaeT B ceOe 3IEMEHThl HayKH, TEXHOJIOTHIA,
WH)KEHEPUH U MaTeMaTHKH KaK C TEOPETHYECKOH, TaK U C MPAKTUIECKON TOUKH 3peHust. B oOpa3oBaTenpHOM
MpoIIecCe ITOT MOAYJIb PaCCMaTPUBAET 3JIEMEHTHI IPOOIEMHO-OPHUEHTHPOBAHHOTO 00yUCHHUS TSl YITyqLICHUS
aKTUBHOTO 00y4YeHUs U yaeOHOTo mporiecca. B qacTHOCTH, TpeniogaBanne (GU3NKH MO3BOJSET 00YIAFOIIAMCS
o0y4aTbcsi BompocaM IHU(POBOTO WHKUHHUPHUHIA, paboTaTh B yueOHO-IPAKTUYECKUX J1a0OpaTOpHsIX Ham
CBOMMH MPOCKTaMH, CBSI3aHHBIMH C y4eOHBIMHU TUIaHAMH, U COBEPLICHCTBOBATH CBOM NpodeccrHoHaIbHbIe
HaBBIKM. B JaHHOM Hay4YHOM HCCIIEJOBAHWU PAacCMATPUBAIOTCS METOIBI MCIOIB30BaHMS BO3MOKHOCTEH
HAYYHOUM cpellbl M WHTETpalliid MPOU3BOJCTBA B Pa3BUTHM KadecTBa 00pa3oBaHUs MO 00pa3oBaTeIbHBIM
nporpaMMam  ¢u3uku. Takke [enbpl0 JaHHOTO HCCIENOBAHUS SIBISICTCS —ONpPENENCHUE  BIHSIHUS
MexaucuuiuinHapHoro STEM-o0pa3oBanus Ha PeIHOK Tpy/aa, (PakTopoB, ONPEeNsSIOMNX PEEMCTBEHHOCTh
MPOM3BOACTBA M 0Opa3oBaTeNbHBIX oOpraHusaunid. B Xxome wuccienoBaHusi OBUIM  HCIIOJIB30BaHbI
MYJIBTUMETOAMYECKHE KOJMUECTBEHHBIE U KaUeCTBEHHBIE METO/IbI MCClIeZIoBaHuUs. BBl poBeieH MeTaaHan3
U CUCTEMATHYECKHI aHaJIW3 CTaTell B BBICOKO OIIEHEHHBIX XXYypHallaX M3 MCTOYHMKOB Wos m Scopus. B
KOJINYECTBEHHOM CcOOpe [aHHBIX B MCCIEOOBaHUM NpUHSUIM Yydacthe okojio 200 pecrnonzeHtroB. B
naboparopusix STEM npuMeHsuicss METO/I KOHCTPYKTHBHBIX HCCIIEJIOBAHHUM C TIETbI0 COUETAHUS (PU3MUECKIX
3HaHWH C MPAKTHKOMH, yaydIeHus padboTsl o pa3padorke npoaykToB STEM B HayuHBIX cpenax. Pe3ynbraTe
HCCIICIOBaHMSl TIOKa3aiuH, 4To 3(dexkTuBHas peanu3auusi CBs3eH HaydyHOW CpeAbl M INPOU3BOJICTBA B
00pazoBaTeIbHOM MpoIiecce AeiaeT 00yJaronmnxcs KOHKYPEHTOCTIOCOOHBIMH Ha PBIHKE Tpya. Takke B Xoze
HCCIeI0BaHus ObIITH BBISBIICHBI TEXHOJIOTHS pa3padOTKU NMpoAyKiuu B tadopatopun STEM u meToandeckue
0CcOOEHHOCTH NPHMEHEHHs NPOAYKUUH B ydueOHOM mpouecce. IlomydeHHbIE pe3yiabTaThl COOTBETCTBYIOT
MUPOBBIM TPEH/IAM U [TOJIOKUTENBHO BIHMAIOT Ha pa3BUTHE HAYYHO-TEXHOJIOTMYECKOT 0 HallpaBJIeHUs B CTPaHe,
JanpHellee pa3BUTHE O0pPa30BATENBHOTO TIPOIlecca, CHCTEMHOE (OPMHPOBAHHE Yy OOYYarOUIMXCS
HEO0OXOIMMBIX HaBBIKOB 21 Beka.

Kirouesbie cioBa: STEM oOpasoBanue, npeeMcTBEHHOCTh B obOpasoBanuu, STEM mponykr, STEM
nmabopaTtopus, IpernojaBanue (HU3UKH, IPOU3BOJICTBO.

Main provisions

A promising research idea is to establish the continuity of STEM education as a new way to
develop employment opportunities for students in natural sciences, starting from school, through
planned cooperation at the University and industry levels. We refer to the new scientific problems of
introducing STEM design into educational processes on the basis of interdisciplinary continuity,
assessing the impact on the development of industrial industries, combining knowledge within the

walls of schools and universities with science and industry.
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As a result of the study, the level of exchange of knowledge at the enterprise and educational
institutions and contacts between the scientific environment and industry was assessed. The
methodological features of the development of products and their use in the educational process in
the STEM laboratory were identified. The conclusion of the study showed the importance of
implementing the continuity of the STEM education model.

Introduction

The joint utilisation of the potential of stakeholders and thus the integration of education, science
and production is of great importance for economic, social, scientific and technological success.
Intensive development of information flow provides situations based on inter-subject links in society.
Consequently, the integration processes between learning and production activities in the scientific
environment are effective and accelerate scientific and technological progress. It will also be possible
to rationally use the potential of science and higher education in the world community and in the
country [1].

STEM education allows to build a successful career in the future by meeting today's technological
and scientific demands. As STEM education aims to strengthen connections between disciplines,
gaining new ideas and advances in the field provides students with a wide range of opportunities. The
work of several academics who have studied the impact of interdisciplinary STEM education on the
labour market through meta-analyses of articles that have occurred in highly ranked journals in recent
years can be taken as a basis.

A.T.Akcan, B.Yildirim, A.R.Karatas and M.Y1lmaz determine the impact of interdisciplinary
STEM education on the labour market from the teachers’ point of view using survey and interview
methods among teachers considering the conditions of interdisciplinary STEM education [2]. By
increasing the number of students with STEM education in the United States, the demand for STEM
education in the labour market has increased [3]. Cooperation between universities and manufacturing
companies in the USA and European countries ensures the quality of the education system in the
country and sustainable development of the country. Kazakhstan, along with developed countries,
contributes to the preservation of economic stability of the country through the implementation of
joint projects between higher education institutions, research institutes and large manufacturing
companies.

The continuity between education, scientific environment and production as one of the most
important factors of sustainable development of each country allows to introduce innovations,
develop new technologies and improve the efficiency of the economy in any sector [4].

Integration processes, such as training of future specialists in physics, joint research with academia
in the field of advanced training and retraining of specialists, implementation of research
developments, cover a wide range of spheres of activity. Technological development not only affects
various spheres of society, but also contributes to the production, economic aspects, contributes to
the quality of life, and increases labour productivity. STEM education has been promoted all over the
world to create a science, technology, engineering and maths literate society. Therefore, the idea of
interdisciplinary STEM education has started to be considered. This concept plays an important role
in today's education system.

Based on our preliminary research, we consider it appropriate to implement the process of creating
STEM-labs, preparing products and introducing them into the teaching process of physics educational
programmes. This is because physics is an experimental science that studies nature. Given that
physics has a high potential for interdisciplinary integration, we see that STEM has more
opportunities to achieve new creative innovations by developing products in laboratories.

Scientific works by H.Gerde, G.Bingham, M.Kung, A.Pikus and H.Etchison consider the impact
of STEM labs on improving the quality of teacher-student interactions and science experiences.
Special attention was paid to the role and effectiveness of STEM labs in the professional development
of scientists, teachers [5]. In the article, N.Huri and M.Karpudewan evaluate the effectiveness of
integrated STEM lab activities to improve middle school students' understanding of the phenomenon
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of electrolysis. The article discusses the features of STEM lab activities in chemistry teaching and its
impact on students' academic achievement [6]. The research of M.Estes, J.Liu, K.Reedy proves the
effectiveness of using problem-based learning method in STEM labs. The results of this study show
that students can improve their research skills, teamwork skills and overall academic achievement [7].

In a research article, W.Kadir, .Mustapha and N.Abdullah investigate the effect of STEM-based
interactive physics laboratory module on learners' understanding of physics and performance,
employment. The paper examines the learners' participation in the learning process and the effect of
interactive laboratory practices on their level of understanding. The results of the study showed that
the level of physics understanding of the learners in the experimental group who used the STEM
laboratory module was significantly higher than that of the control group. The interactive laboratory
module increased the learners' interest and aroused their interest in the subject.

From the above studies, we can observe that STEM labs can effectively integrate education,
research and industrial integration through product development. However, according to the topic of
the current study, there is insufficient research on interdisciplinary STEM education, the effectiveness
of the education system, and the preparation of labour market-ready professionals. Specifically,
interdisciplinary STEM argues that education causes shortages in educational resources, teacher
training and qualifications, job shortages, and difficulties in absorbing new technologies. The first
step towards meeting these needs, along with the effective implementation of academic disciplines in
the training of STEM professionals in interdisciplinary STEM education, is to determine its impact
on the labour market.

Consequently, in accordance with the purpose of our study, it is relevant to determine the impact
of interdisciplinary STEM education on the labour market, factors determining the continuity of
production and educational organizations.

In addition, in the course of the study we determine the solution of the following research
questions:

- Which possibilities are there to combine physical knowledge with practice in STEM laboratories,
to improve the work on development of STEM products in scientific circles?

- What is the connection of effective implementation of scientific environment and production
links in the educational process with the competitiveness of students on the labour market?

- What is the technology of product development in STEM-labs and methodological peculiarities
of product application in the educational process?

These research questions are distinguished by their novelty from a scientific and methodological
point of view. Therefore, the determination of the solution of the tasks set in accordance with the
purpose of the study is an urgent problem of our time.

Research methodology

The study used Multimethod Research (Multimethod Research), which allows us to expand the
depth and scope of the subject, compare data from different data sources, and integrate results using
multiple methods and approaches simultaneously. Scientific articles were collected via Elsevier's
Mendeley software (https://www.mendeley.com/search/) and meta-analysed. More than 150
scientific articles were identified using the keywords «STEM education», «continuity in educationy,
«STEM product’, «<STEM laboratory», «physics teachingy», «manufacturing». They were selected
according to different criteria. A systematic analysis was made of 12 recent articles that formed the
basis of the research topic. Conclusions were obtained on the advanced technological educational
resources and research findings used in the research papers of the research scholars. In the meta-
analysis of qualitative studies, in line with our research topic, we have taken as a basis the research
papers of N.Tenti et al. [9], D.Suciana et al. [10]. A 15-question survey was developed via Google
Forms. The survey questions focused on demonstrating participant information (anonymised), STEM
knowledge, employment impact, skills and career opportunities, suggestions and conclusions
covering 5 sections. The survey was randomly administered to employees in STEM fields. General
information about the survey participants is summarised in Table 1.
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Table 1. Information about survey participants

Category Number Percentage (%) Total
Employee 120 60%
Unemployed 20 10%
Student 50 25%
Other 10 5% 200 (100%)
Gender Female (115) 57,5%
Male (85) 42,5%

Let's list the main questions in accordance with the 3rd, 4th and 5th sections contained in the
structure of the questionnaire:

- Did STEM education help you get a job?

- Do you think employers value candidates with STEM education more?

- What skills gained during STEM education were most useful in the workplace?

- Do you think STEM education increases career opportunities?

- How important are the skills learned during STEM education in your current workplace?

- What, in your opinion, are the main advantages of STEM education in the labor market?

- What difficulties did you face with getting a job or STEM education in the workplace?

- How important do you think it is to exchange experience in industrial places to achieve success
in STEM education?

Google went to the "answers" button at the top of the form and received a brief summary of the
answers. Graphs of the answers given to each question and individual answers of each respondent
were discussed. In the preparation of technology for creating products in the STEM laboratory, the
method of modeling 3D-printing, digital design methods for engineering and technical objects were
used. We used the design method in the development of 3-dimensional graphics of the necessary
equipment based on new software.

Results of the study

The results obtained from scientific papers on the topic of research on the world stage show that
people with STEM education are more likely to find work. At the same time, domestic scientists
believe that Interdisciplinary STEM education will strengthen scientific and innovative potential,
comprehensively train future specialists, and allow students to project thinking, connecting the
acquired knowledge with the environment. Although Interdisciplinary STEM education plays an
important role in providing professions, improving the education system, it is obvious that it allows
systematic search work to solve some difficulties in the direction of Education. Interdisciplinary
STEM education trains students in their practical application by deepening innovative, scientific and
technical knowledge. Researchers show that STEM makes a significant contribution in education
through the use of industrial actors, in economic growth, in increasing interest in STEM, in
empowering young people. However, there is also the unevenness of STEM education according to
the type and nature of jobs in the labor market. There is an increasing need for professionals in the
STEM field, such as physicists and computer science specialists. This further strengthens the link
between STEM education and employment. Thus, Interdisciplinary STEM education can contribute
more to the economy (Figure 1).

Integration of the scientific environment and production in the training of future specialists in the
educational programmes of physics in universities affects the development of innovations and new
technologies, as well as the sustainable development of the economy. The methods of integration of
production into the educational and scientific environment for training future specialists allow to
introduce new knowledge and technologies, new innovations. Therefore, analysing scientific and
methodological literature and regulatory documents, we propose to use several methods of production
integration (Table 2).
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encourages new
discoveries and
research in the field
of science

awakens the
scientific interest of
students and
develops them as
researchers

118R0”.
|| L1 The role of
production

In the field of production,
STEM education accelerates
the introduction of
innovations and technological
progress.

Figure 1. Continuity in the direction of education, scientific environment and production

Table 2. Methods of integrating production into the educational and scientific environment for the training

of future specialists

in the field of STEM

Integration of production

/e | . ; ;
P in education and science

Description

1 Research and development
work in higher educational

Organization and conduct of joint research projects between higher
educational institutions and industrial organizations. This method

production practice and
creation of innovation

institutions. allows to develop new technologies, improve production processes
in the country.
2 Increase of places of For future specialists it is necessary to choose the right places of

industrial practice. This allows students to gain work experience in
specific production conditions. Innovation centres at universities

programs. Implementation
of dual-degree and
vocational training
programs.

centers. create conditions for students and researchers to work closely with
production companies.
3 Integration of educational | The introduction of dual degree programmes, vocational training

programmes based on agreements between higher education
institutions and production companies will help to gain industrial
experience during the training period, improve the qualifications of
the workforce and increase the efficiency of production activities.

4 Creation of technoparks.

Centralization of the use of

laboratory and production
facilities.

The creation of technoparks at universities allows start-ups, research
groups and production companies to jointly develop and introduce
new technologies into production. The efficiency of resource
utilisation is increased through the use of laboratory and production
facilities.

5 Organization and holding
of seminars and
conferences.

By bringing together the scientific and industrial community through
the organisation of joint seminars and conferences, it is possible to
develop the potential of students and researchers.

6 Obtaining patents,

copyright certificates and

licenses. Implementation
of pilot projects.

New technologies developed in higher education institutions
contribute to the scientific, technical and economic development of
the country through the introduction of licensing and
commercialisation mechanisms in production companies and joint
implementation of pilot projects.

We opened a educational laboratory «STEM and Creativity» as methods of integration of scientific
environment and production as part of educational programmes for training future specialists in
physics. The educational laboratory is equipped with modern equipment and is focused on the
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development and implementation of innovative products. The students of the Physics educational
programme work together with researchers in the teaching-lab to develop and implement various
products in the educational process. STEM product development in this teaching lab is done by
integrating educational, research and industrial processes. All resources and tools necessary for the
development of innovative products and technologies are available in these laboratories (Fig.2).

oF
[+

Figure 2. STEM products developed in the laboratory

The strategic goal of the educational laboratory «STEM and Creativity» is to create a modern
digital educational environment, to realise the effectiveness of interdisciplinary teaching of physics,
to develop STEM products and evaluate their effectiveness in the educational process, to develop
engineering activities of students, to promote the development of science and technology in the
country through commercialisation of the created products, to improve economic efficiency.

On what topic exactly the work in the laboratory will be carried out depends on the STEM and
creative methodology. As a rule, such laboratories are used in Physics in order to develop practical
skills and increase creative abilities. Training laboratories have the opportunity to develop products
in such key areas as" energy conversion and energy sources”," robotics and automation elements”,"
electric and magnetic fields"," optics and light phenomena”," mechanics and laws of motion"," 3D-
modeling and engineering projects".

At present, the research group has launched several STEM research benches within the framework
of the project. A telescope designed with the help of 3D printers and other equipment has been
created. 3D model programmes on several physics topics have been created based on VR (virtual
reality) technology. VR technology can be used to visualize and display complex phenomena in an
understandable way in such topics of physics as mechanics, optics, electricity and magnetism,
quantum physics, thermodynamics, astronomy, waves and vibrations, as well as the study of the Nano
and microcosm. The developed products were implemented in the process of teaching special
disciplines in physics educational programmes. The introduction of STEM products into the
educational process was aimed at developing students' scientific and technical skills, increasing their
ability to think innovatively and preparing them for specialities in demand in the future. The inclusion
of content related to STEM subjects in the educational programme, i.e. the holistic integration of
science, technology, engineering and mathematics, has enabled physics majors to be involved in
projects that integrate several disciplines. Skills are taught in design and prototyping using 3D
printers, resources needed for robotics, coding, engineering design and physics experiments.
Consequently, integrating STEM education with academia and industry can encourage future
professionals to innovate and develop new technologies. We also conducted a systematic analysis of
the survey results in the course of the study, focused on identifying the impact of Interdisciplinary
STEM education on the labor market, factors determining the continuity of production and
educational organizations. The vast majority of participants were professionals over 30, 27.8% were
between 22 and 25, and 22.2% were participants between the ages of 18 and 21. This survey was
57.5% women who expressed their views and 42.5% men who expressed interest in the survey.

On the question «Do you have knowledge (concept/professional knowledge/interest) in the field of
STEM (Science, Technology, Engineering, Mathematics)?» 88.9% of the survey participants showed
that they have STEM education, 11.1% do not have knowledge in this field of science. On the question
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«Did STEM education help you get a job? If yes, how did STEM education affect you?» 50% of
participants were able to get a job through STEM education, 33.3% were able to get a job partially,
16.7% were not able to get a job at all. According to the participants, we noticed that while STEM
affects access to education, high technology and innovative jobs, according to some reviews, it is an
improvement in professional skills. On the question «Do you think employers value candidates with
STEM education more?» in the comments on the question, there was a positive answer that was in
the lead, that is, 66.7% showed a high assessment of candidates with STEM education. And 27.8%
of respondents said that sometimes, 5.6% of respondents said that they do not care about STEM
education when applying for a job. On the question «How important do you think it is to exchange
experience in industrial settings to achieve success in STEM education?» 61.1% of participants
highly appreciated the importance of the exchange of experience, and 5.6% of participants noted the
average level of importance. On the question «How important do you think the continuity of school
and higher education institutions is to achieve success in STEM?» 55.6% of participants expressed
their opinion that school and higher education institutions have a high degree of continuity for success
in STEM, 33.9% said that it is moderately important, and 5.6% said that it is not important. For the
question, «What do you think are the barriers to becoming a qualified STEM professional?»
participants considered the lack of STEM specific disciplines, lack of qualified STEM professionals,
teachers, and teachers to be a barrier. In addition, from the analysis of the survey participants'
responses to other questions, conclusions were drawn on such topical issues as the great impact of
STEM education on the labour market, training highly qualified specialists, stimulating innovation
and technological development, ensuring economic growth and reducing unemployment. In addition,
survey participants express confidence that STEM education will increase social equity and promote
new occupations. Thus, it can be concluded that through STEM education it is possible to develop
the labour market and improve the welfare of society as a whole.

Discussion

The results of our research determine the competitiveness of students in the labour market of
interdisciplinary STEM education. The article by R.Kiselova and A.Gravite [11] examines STEM
educational policies in Latvia and their impact on the labour market. Researchers through surveys
and interviews analyse the reforms of Stem-direction in the Latvian education system and their impact
on the economic development of the country. D.Bennett, E. Knight, A.Dockery and S. Bawa [12]
discuss new pedagogical approaches to employability of STEM students using quantitative and
qualitative methods in their research. The researchers® study identifies methods and strategies to
enhance students’ preparation for the labour market. Our study aimed to identify the source of
economic efficiency in the context of globalisation by incorporating new production processes in
physics in combination with the labour market in STEM education. Globalisation and scientific
innovation in STEM education, industrial continuity leads to renewal and openness of all spheres of
life.

Conclusion

Consequently, STEM education has a serious impact on the modern labour market. Thanks to our
multi-method quantitative and qualitative research methods, we were able to identify the factors
determining the continuity of production and educational organisations, such as the improvement of
highly qualified specialties and technical skills, the development of innovation potential, the creation
of joint research centres, the renewal of educational programmes, the increase in sources of financial
support and incentives, the build-up of technological infrastructure, the increase in strategic and
strategic partnerships, the increase in the number of students, and the increase in the number of
educational institutions. The implementation of the application of the results of this study on the
example of teaching individual disciplines will allow creating a single educational space for
engineering and technical creativity, programming, design and interdisciplinary experimentation,
effectively implementing the joint activities of the school-university-industry association.
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Therefore, given the high level of prospects for the results of the study, this circumstance makes a
huge leap forward in the development of world and domestic science. The development of
cooperation between education, the scientific community and industry will allow creating innovative
processes, mastering engineering and technical education from an early age and solving problems up
to employment, thereby improving the socio-economic situation of the country. Products created on
the basis of the continuity of the Interdisciplinary STEM education model have a high practical value
and a very wide level of readiness to be used by a large range of consumers through their
commercialization. The results obtained in the course of our research on the example of teaching
individual disciplines have a great impact on the development of the STEM industry in the country.
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