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KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
ObUT co37aH 4acTHbI bnarorBoputenbHbIdl (oHI «Xanblky». 3a TOAbl CBOCH
JeSITeIbHOCTH HAa pealiu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B O0JACTIX
o0pa3oBaHusl M HayKW, COLMAIbHOW 3alIMUTBI, KyJIbTYpPBbI, 31paBOOXPAHEHUS U
cnopta, @onj BeIienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTeabHBIA (QOHI «XalbIK» yAelseT
o0pa3oBaTesIbHBIM IPOIPAMMaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAACPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@®oH/ BHOCHT CBOH MOCHIJIBHBIN BKJIA] B Pa3BUTHE KaY€CTBEHHOTO 00pa30BaHUS
B Kazaxcrane. Tem cambIM CHOCOOCTBYs pOCTy 4YHCJa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — Opo(ecCHOHaJOoB B pa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHUX YMOB». OTHON W3 3HAYNMBIX
nHULOUaTUB QoHna «Xanbslk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBbiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUYaIIUXCs
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE HpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelcTBHE MalloMy Ou3HECy
LIKOJIBHUKOB ObUT0 BBIAEIeHO Oosiee 200 rpanTOB. J{J1sl MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIAT I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkoie «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM IIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce « USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpOMy
@doHpa oKazald MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, y4eOHUKOB H
y4eOHO-METOAMYECKUX KHUT 10 mpenmMery «OCHOBBI MpEeANpPUHUMATENECTBA U
ousHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONBHUKAM, yHalIUMCs KoJemke n crynentam doujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIaJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBISIIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onga «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKOM
KOHKypC TiefaroroB «Almaty Digital Ustaz.

BaxHOI MHMUIMATHBOW CTasl peaju3yeMblid MIPOCKT MO OOyYEHHIO OCHOBaM
(huHAHCOBOW TPaMOTHOCTH IpemnojaBareneil u3 BocbMu obnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHUTaHHE (DUHAHCOBOI
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
TrpaXkJlaH CTPaHBL.

Heo6xomumyto momomis @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS pab0Ta 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLMAIBHO YSI3BUMbIX CI0EB HACEJIEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH, 2 TAKXKE 00CCIICUCHUIO0 HYXKIAIONINXCS COIUAIIbHBIM XKHJIbEM,
CTPOUTECIIBCTBY COIMAJIBHO Ba’XHBIX O6'B€KTOB, TaKHX KaK JCTCKHUEC calbl, JCTCKHEC
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIC KOMILIEKCHI.

B xommmiiky no6psix gaen @onga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B Pa3BUTHHU JIETCKOTO (yTOOIa 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb baroTBopuTenbHbIN (HOHT
«XaJbIK» oKa3ajl HalllUM COOTEYECTBEHHUKAM BO BpCMs HGHaBHCﬁ IIaHAECMHUHU
COVID-19. Torma, B pa3rap Tsokelol 00pbOBI C KOPOHABUPYCHON HH(pEKIHEH
®ony BeAENHI CBBIIIE |1 MUJIITHAPIOB TEHTe HA TPHOOpPETEHNE HEOOXOAMMOTO
MCIOUIIMHCKOTO OGOPYZ[OBHHI/IS{ U JOpPOrocCToAmurx MCAUIUHCKHUX IIpernaparos,
ABTOMOOMJICH CKOpPON METHUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUANBHO YSI3BUMBIM CIOSM HACEJICHUS U JCHEKHbIE
BBITIJIAThl MEAUTTMHCKUM pa6OTHI/IKaM.

B 2023 roay Hapsiny ¢ ApYrMMH NPOEKTaMHU, HalleJIEHHBIMU Ha MOBBIILICHHE
0JIarOCOCTOSIHUSL Ka3axXCTaHCKUX rpaxaaH @OoHI pemmw yaenuTh ocoboe
BHUMAHHEC HAYKE, ITIOCKOJIbKY OHa SBJISACTCA 4aCTbhIO O6HI€CTB€HHOI\/’I KYJBTYPBI, a
YPOBEHb €€ pa3BUTHsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

I[Monnepxka @oHaOM BBINYCKa XypHanoB HanuonanbHON AkaneMuu Hayk
Pecny0Onuku Ka3zaxcran, KOTOpbIe BXOJAT B MEXAYHapOaHbIe (POHIBI Scopus u
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, TOKTOPAHTOB
Y MarucCTPaHTOB, a TAKXKE HAYUHBIX COTPYIAHHKOB BBICIINX YYSOHBIX 3aBEICHUI
U HAYyYHO-HCCJICAOBATCIbCKUX UHCTUTYTOB Hamen CTpaHbl ABJIACTCA HC MCHEC
3HauYUMBIM BKJIa7 oM DOHA B pa3BUTHE Ka3aXCTAaHCKOTO 00IIecTBa.

C yBaxxenunem, brnarorBoputenabHbiii @oHI «XambIk»!
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Kazakcran)
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Abstract. The modern world is facing the challenge of increasing the use of
renewable energy sources (RES), their development and integration to meet the
ever-growing demand for energy. This process requires significant efforts in the
field of technological innovation. In recent years, there has been an increased
interest in this problem. However, there is a lack of scientific research devoted to
the study of the relationship between renewable energy and information technology
(IT). This study aims to fill this gap and consider this problem in more detail. The
purpose of our article is to develop and use innovative technologies in the field of
renewable energy and IT, which requires the training of qualified specialists capable
of combining knowledge in these two areas. The promotion of the use of renewable
energy in education becomes more real only with the introduction of appropriate
educational programs and maintaining their relevance. It also involves the creation
of informational educational initiatives. To achieve this goal, we analyzed the current
state of the educational process in the field of renewable energy and conducted a
global review. One of the main problems identified by the authors of our study is the
lack of specialization combining the electric power industry and IT. We also reviewed
articles providing an overview of the use of renewable energy and IT in education,
and based on the results obtained, the aspects that have the greatest positive impact
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on the quality of education in the field of renewable energy and IT were identified.
Keywords: Renewable energy sources, informational technology, educational
programs, technologies
Contflict of Interest: The authors declare that there is no conflict in interest.

© K.P. Kaparaesa'", .M. AouabaunoBal, [sxenan Kapaua?, 2023
1. H. l'ymunes areinnarsl Eypasust ynTTeiK yHEBEpcuTeTi, Actana, Kazakcras;
?Axcapaii yHuBepcurteTi, AKcapaii kanacel, TypKus.
E-mail: karatayeva zhr@enu.kz

OJIEBU LIOJY: ’KAHAPTBLIATBIH SHEPT'USI KO3JIEPI MEH BLJIIM
BEPYJEI'T AKITAPATTBIK TEXHOJIOT USIJIAP APACBIHIAFbI
BAMJIAHBIC

Kaparaesa JKanepke PoicOexoBHa — 3 xypc nokropantsl, JL.H. I'ymunes arsingars! Eypasus
YITTHIK yHUBepcuTeTi, Kazakcran PecrryOnmkacer, Acrana

E-mail: karatayeva _zhr@enu.kz. ORCID: https://orcid.org/0000-0003-2560-5498;

AdunbaunoBa I'yibmupa MapaTtoBHa — 1iejaroruka FUibIMIapbIHbH Kauauaarel, JI. H. l'ymunes
areiHarsel Eypasust yinTTeIK yHHBepenTeTiHiH qoneHTi, Kazakcran PecrryOnukacel, Acrana

E-mail: abildinova_gm@enu.kz. ORCID: https://orcid.org/0000-0001-9054-6549;

Jixenan Kapaua — Akcapaif yHUBEpCUTETIHIH KOMIBIOTEPIIK TEXHOIOTHSIAP KadeapachIHbIH
podeccopsl (accuctenTi), Akcapaii Kanacsl, Typkust PecryOnukacst

E-mail: karaca42gmail.com. ORCID:https://orcid.org/0000-0002-4082-2207.

AnHoTanmus. Kazipri omem YyHeEMi eocim Kelle JKaTKaH »HEprusra JercH
CYPAHBICTBl KaHAFATTAHABIPY VIIIH J>KaHAPTBUIATHIH dHeprus ke3mepin (JKOK)
MaiaanaHynbl, ONapAbl o3Ipleyni >koHe OIpiKTipymi yiFaiTyra makeipyna. by
MPOIeCcC TEXHOJOTUSUIBIK MHHOBALMSIIAD CANachlHAA aUTapibIKTald KYLI - XKirepai
KaxeT ereni. COHFBI JKbULAAPBI OYJI Macesere KhI3BIFYIIBUIBIK apTThl. JlereHMeH,
KOK nen akmaparteik TexHonorusiap (AT) apacsiHaarsl GaillaHBICTBI 3epTTEyTe
apHaJFfaH FBUIBIMH 3€pTTEYNepHiH JKeTicmeymiri Oap. bym 3eprrey ochbl
OJIKBIIBIKTBI TOJITBIPYFA JKOHE OChI MACEJICHI TOJBIFbIPAK KapacThIpyFa apHAaJFaH.
Bizmig maxkamameablH Makcatsl JKOK sxome AT canmachlHOArbl WHHOBALIUSIIBIK
TEXHOJIOTUSUIApAbl aMBITY >KOHE NalfanaHy Ooibin TaObuianel, OyJl OCBl €Ki
casafarbl OLTiMIl OipikTipe anaTblH OUTIKTI MaMaHIApAbl Jaspiayabl Tajam eTeqi.
Binim Gepy/ie »kaHapTHIIATHIH SHEPTUSHBI Al TaIaHy Il LIrepiiieTy THicTi 6intim Oepy
OarmapiaMaapblH €HT13y )KOHE OJIapIbIH ©3€KTUTITH CaKTay Ke3iH/1e FaHa MIBIHIBIKKA
aiiHamazpl. byn coHpIMeH Karap akmapaTThIK OifliM Oepy OacTamaniapblH KYPYHb
kamTu bl Ockl Makcarka skeTy yiriH 013 XKOK camaceimars! 6iniM Oepy miporieciHig
aFpIMJarbl Kal-KYWHiH Tajjamn, QJIeMIIK WOy jkacaablk. bi3nmiy 3eprreyimizain
aBTOpJIAPbI aHBIKTAFaH 0acThl MocemeNepAiH O0ipi-dNeKTp sHepreTukacsl MeH AT-HbI
OipiKTipeTiH MaMaHIaHABIPY/IBIH OonMaybl. bi3 conmaii-ak 6inim 6epyne XKOK xone
AT maiifanaHy IIOMYbIH YCHIHATBIH MakajaJapbl KapacTbIPABIK *OHE aJIbIHFaH
votmwkenep Herizinge KOK xone AT canaceiHmars! Oiim Oepy canacbiHa OapbIHIIA
OH dCep eTEeTiH acmeKTiIep OoiH/Ii.
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Tyiiin ce3aep: >kaHAPTHUIATBIH SHEPIHUS KO3/EPi, aKMapaTThIK TEXHOJIOTHUsIIAP,
Oinim Oepy OarmapiaManapbl, TEXHOJIOTHUSIIAD
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AnHoTtanusa. COBpeMEHHbII MHp CTOUT Tepel BbI30BOM HapallUBaHUI
HCTIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOUHHKOB Heprun (BUDJ), ux pazpabotku u
WHTETPaIMHU A7 YIOBIETBOPEHHS TTOCTOSHHO PACTYIET0 CIpOca Ha SHEPTUI0. DTOT
Mpolecc TpeOyeT 3HAUNTEIIbHBIX YCUIIHIA B 00JIACTH TEXHOJIOTMYSCKUX MHHOBANUH. B
TOCJICIHHE FOIbI €CTh TOBBIIIICHHBIH HHTEPEC K 3ToM npodiieme. OiHaKo HAOI0IaeTCs
HEJOCTAaTOK HAyYHBIX HCCIEOBAHNN, TOCBSIEHHBIX H3YYEHHUIO B3aUMOCBSI3U
mexy BUD n nadopmanmonnsivu Texaonorusivmu (M T). Hactosiiee nccnenopanue
MPU3BAHO 3aMOHHUTH ATOT MPOOET M PacCMOTPEeTh Mpodiemy moapobOHee. Llemnsb
JAHHOM CTaThM 3aKIIOYAaeTCs BO BKJIAJe B  HCIOJB30BAaHHE HHHOBAIIMOHHBIX
texHonoruit B cepe BUD u UT, uto TpeOyeT moarotoBku KBaau(UIMPOBAHHBIX
CIELUAINCTOB, CIIOCOOHBIX COBMEIIATh 3HAaHWS JByX oOmacteil. [IponsmkeHne
HCTIOJIb30BaHUSl BO300OHOBIISIEMON DHEPrUM B OOpa30BaHUHM CTAHOBUTCS Ooliee
peaslbHBIM  TOJNBKO TPWU  BHEIPEHUH COOTBETCTBYIOIIMX  0Opa30BaTebHBIX
MIpOrpaMM M TOAJIEPKaHUHU WX aKTyaJbHOCTH. DTO TAaKXKe IpeJrosaraeT co3lanne
WHPOPMAIIMOHHBIX 00pa30BaTeNbHBIX WHHIMATUB. JIJIsl AOCTIDKEHHSI JTOH ey,
HaM# OBUIO MPOAHATU3UPOBAHO TEKYIIEe COCTOSHUE 00pa30BaTeNILHOTO Mpolecca
B chepe BUD wu mposemeH mupoBoit 0030p. OnHOI M3 TIaBHBIX MPOOIEM,
BBISIBJICHHBIX aBTOPaMH, SIBJISIETCSI OTCYTCTBHE CIICIUAIN3AINH, OOBETUHSIONICH
anexTpodHepreTuky u U'T. ABTOpHI TpoBenr 0030p CTaTei, B KOTOPHIX OMMHUCHIBACTCS
ucnonb3oBanne BUD u UT B 0Opa3oBaHuy, 1 Ha OCHOBE TIOJYYEHHBIX PE3YJIbTATOB
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BBIJICJIMIIN aCTIEKTHI, OKa3bIBAIOLINE HAHOONbIICE MOMOKHUTEIbHOE BO3CHCTBIE Ha
KauecTBO oOpazoBanus B cpepe BUD u UT.

KiioueBble ci1oBa: BO300OHOBISIEeMblEe HCTOYHUKH DHEPTUH, WH(POPMALOHHbIE
TEXHOJIOTUH, 00pa3oBaTesIbHbIE MPOrPaMMBbI, TEXHOJIOTHH

KonduukT nHTEpECcOoB: aBTOPHI 3asBIISIOT 00 OTCYTCTBUU KOH(IIMKTA HHTEPECOB.

Introduction

The main technologies for the use of RES for many countries are bioenergy, solar,
wind and water energy. The use of modern technologies related to the implementation
of RES, of course, requires a certain level of knowledge, which is necessary for both
specialists and society (Kandpal et al, 2014).

Therelevance of developing a new educational program based on the specialization
of personnel training in renewable energy and IT education at various levels is
recognized worldwide. The correct use of natural resources, of which renewable
energy is a part and a change in the attitude of society to this, is possible with the
organization of an appropriate attitude to the educational process and the promotion
of the principles of sustainable development (Kandpal et al, 1998).

The purpose of training specialists in renewable energy and IT is to understand the
importance of the development and use of energy sources, as well as the formation of
skills and knowledge on the use of modern technologies, including IT, for obtaining
energy based on renewable energy (Leal Filho et al, 2019). Related literature review
presented in section 2, methodology and data specification is in section 3, results and
conclusion.

Upon reviewing the literature on education related to renewable energy, it can be
seen that there are various studies on the current need at different levels of education.
Kandpal and Lars Broman (2011), emphasizes the worldwide need for renewable
energy education at different education levels. In the article, it is stated that in over
the past thirty years, many countries worldwide have initiated academic programs
focused on renewable energy technologies and their related aspects. Again, in the
study, renewable energy education initiatives, challenges and solution suggestions
are given (Kandpal, 2014). In Jennings (2008) article, Jennings states that renewable
energy education is a relatively new field and previously constituted a small part
of traditional engineering courses. In the last decade, a new approach to renewable
energy education has emerged that seeks to address the needs of the 21st century for
sustainable energy supply systems. The article also describes some aspects of the
training of researchers collaborating with the renewable energy industry (Jennings,
2009).

According to Lucas, Pinnington & Cabeza (2018), a significant hindrance to the
anticipated growth of the renewable energy market is the shortage of skilled human
resources. Their research examines global data on education and training related to
renewable energy and emphasizes that enhancing, advancing, and making renewable
energy education and training more accessible remains a challenge (Lucas, 2018).

Thomas, Jennings & Lloyd (2008), In their studies, they state that there is
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a rapidly increasing level of student interest in renewable energy and there is an
increasing demand from industry and government to train qualified personnel in
this field. They examine the approaches, issues and challenges faced by sustainable
energy educators (Thomas, 2008).

In addition, renewable energy and technologies are also being actively studied
in Kazakhstan in the educational process, and the government of the country aims
to promote the achievement of expanding access to high-quality and promising
education.

To do this, Kazakhstan together with America, has experience in introducing
renewable energy and IT in education in 2022. The project aims to create sustainable
international cooperation and partnership between higher education institutions
of the USA and Kazakhstan in the areas of curriculum development, research and
capacity building of renewable energy.

This was the main purpose of creating a training course within the scope of the
project of the American Councils for International Education on the development
of partnership between universities of the USA and Kazakhstan, which was
attended by partner universities: L.N. Gumilyov Eurasian National University
(ENU), Toraighyrov University (TOU), University of Texas Rio Grande Valley
(UTRGYV). The project was aimed to create sustainable international cooperation
and partnership between higher education institutions of the USA and Kazakhstan
in the areas of curriculum development, research and capacity building in RES. The
project was funded by the American Councils for International Education, and the
course "Renewable Energy Sources: Resources and Technologies".

Methods and Materials.

This study used a systematic review method, which is a literature review based
on an explicit research question that determines, through systematic methods, which
studies of the existing literature need to be taken into account.

As education is among the most effective means of addressing societal issues, it
becomes clear that a thorough understanding of concepts, principles, and technologies
in the field of renewable energy and IT is vital for fundamental knowledge in most
academic institutions (Ocetkiewicz, 2017); (Wiesner, 2014).

The material was statistical data of international and domestic research, electronic
information resources, publications of specialists in periodicals. To attain this
objective, methods such as the analysis of scholarly sources and the examination of
practical experience were utilized.

After analyzing the conducted research, the ways of organizing education in
renewable energy and IT are determined.

The articles related to RES and IT were retrieved from two databases. SCOPUS
and Web of Science (WoS) databases were searched for recent (1998-2022) articles
published in the field. The search was limited to studies published in the field of IT
in education and RES in education. The search queries used included keywords such

2 3

as “renewable energy sources”, “information technology”, “education”, “higher
2 (13

education”, “their impact and learning outcomes", and were analyzed in terms of
their trends and main conclusions.
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Sixty research articles were selected for this review. At this stage, articles were
selected solely relying on keywords and the title of articles. However, after analyzing
the articles that provided an overview of the use of RES and IT in education, in
the first stage of the sample, 32 articles were left for more detailed study, 2 review
articles and 30 research articles that have a complete overview. Most of these articles
did not have a complete picture or there were articles that had a greater bias towards
IT rather than RES.

In this study, 32 articles were verified and retrieved by reading their annotations
and by skimming the paper. The selection criteria included such requirements
as review articles, articles related to higher and secondary education, articles on
renewable energy and IT in education, STEM integration of renewable energy. Of
the results returned, only research studies were taken into account.

Additionally, it was observed that there has been interest in the use of RET in
education since 1998. On average, the number of articles on problems and solutions
in this area has been 1 article every year since 1998 and an average of 3-4 articles
since 2014 until 2022.

From this, we can infer that there has been a growing interest in incorporating
RET in education since 2014.

During the proofreading and selection process, 7 articles were rejected, 4 articles
because of the lack of educational context in the articles, that is, it did not concern
education as a whole, 2 excluded articles, both were incomplete and did not reflect
the research process and 1 article describes the use of the platform with the use of
renewable energy and IT, but without educational content. As a result, seven articles
were excluded, as unacceptable and 25 articles were deemed suitable for inclusion
and extraction of data (figure 1.).

Gevveral ehoratasn-16
Highe! adetation-T

STEM ahty-2

Figure I - Number of research articles according to application area.

Results and discussion

For the relevance of this program in the future, it is necessary to maintain the
educational and laboratory base at the modern level, organize practice at the leading
enterprises of the country and the world, as well as conduct career guidance and
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educational work at the level of secondary education institutions, developing
ecological awareness about renewable energy among young people.(Karakul, 2016);
(Coker, 2010).

The analysis indicates that the progression of energy over the past few decades,
as well as predictions for the future, demonstrate the necessity of utilizing renewable
energy as the most promising means of acquiring energy. Furthermore, the conducted
experiment suggests that introducing renewable energy and IT in education can
enhance the effectiveness and quality of education. This outcome could have positive
results (Karabulut et al., 2011); (Mehmood, 2021).

25 articles out of 32, in which RES and technologies were introduced in education,
have the effect of growth and improvement of the educational process.

In the field of specific research and implementation of technologies and RES, 23
articles out of 32 are presented, the remaining 2 are of an overview nature.

The results of the analysis of Table 1 showed that the topic of RES implementation
in the educational process has been of interest to researchers since 1998 to the present
day in accordance with those articles that were taken from international databases
such as Scopus, ScienceDirect and Web of Science. The trend of studying and
implementing renewable energy and IT in the educational environment increases
with each subsequent year, and the key learning factors have also changed.

Table 1 - Dissemination of RES education research in education.

Ne Years of publication Quantity of publication
1 2022 2
2 2021 3
3 2020 3
4 2019 2
5 2018 3
6 2016 2
7 2014 2
8 2011 2
9 2009 1
10 2006 1
11 2004 1
12 2001 1
13 1999 1
14 1998 1

According to the analysis in Table 2, it can be noted that the largest percentage of
published articles falls on the field of education in general and on higher education,
a general analysis and overview of the use of renewable energy and IT in the field of
education is presented.

Also, according to this analysis, it can be noted that research in this area has
a positive impact both on education and on the economy, ecology and for the
development of countries as a whole.
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Table 2 - Effect of research in the field of renewable energy in education.

Ne [ Application area Methodology Article Effect
type
1 General Should be included in every education level research/ | positive
education (school, colleges, universities and academic review

institutions). Moreover, providing training for the
professionals and training researchers who will
develop the next generations.

Teaching and training programs at the postgraduate
level can be useful in imparting advanced level
inputs to engineering graduates or science students
preferably with certain specialization options.

2 | Higher education | Educating labor to meet green economic needs is | research | positive
an urgent necessity especially of renewable and
alternative energy. The survey showed a positive
result among those who participated in the project

3 STEM study Project - based learning involves knowledge research | positive
acquisition, teamwork, critical thinking and
decision-making. RE must be added to the

primary and secondary education curricula with
environmental issues, which could be faced in daily
life context and

4 | Multidisciplinary | The results indicate that implementing RES and research | positive

Study IT in education will be a multifaceted undertaking

that necessitates national political determination, a
systematic approach, and ongoing action.

According to Table 3, a comprehensive literature search was conducted on the
large educational databases used, such as Scopus, Science Direct and Web of Science.
The search queries used included keywords such as “renewable energy sources”,
“information technology”, “education”, “higher education™, “their impact and
learning outcomes", and were analyzed in terms of their trends and main conclusions.

Table 3 - Research articles according to the reference.

The direction of the reviewed journal References

General education (sustainable living education; technical training; IT |[1;4; 6; 7; 9; 10; 11; 13; 15;
technologies; dual education; engineering education) 18; 19; 20;22; 23;24; 25]

Higher education (energy efficiency and renewable energy at HE; [[2; 3; 5; 8; 12;14; 16]
electrical engineering)

STEM (STEM education; WEB tool; technicians; trainees; virtual |[17; 21]
class)

Kandpal and Garg (1998) claimed that education is one of the effective values, a
significant factor for the development of human capital and The integration of RES
and IT in education plays a crucial role in fostering the development of a sustainable
society. (Kandpal, 1998); (Acikgoz, 2011). In this connection, the role of education
in renewable energy should be educational, informative, research and creative
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(Lewis, 2021). Moreover, education in the field of renewable energy and IT can
develop students' awareness of the nature and causes of the current energy crisis and
to enable students to propose alternative strategies for solving the energy crisis in the
future (Friman, 2017);( Middleton, 2018).

At the same time, education of renewable energy is a relatively new field and
previously formed a small part of traditional engineering courses. In the last decade,
anew approach to education of renewable energy has emerged, aimed at meeting the
needs of the 21st century in sustainable energy supply systems.

The general expectation, both from education in general and from industry, is
graduates with developed personal and technical abilities (Rodgers, 2021), support
for public awareness of technologies used in renewable energy, training of technical
personnel who are necessary for the design, installation and maintenance of high-
quality renewable energy through its use., and also training of personnel who will
provide advice and assistance to future specialists in this field.

However, in order to realize this, it is necessary to make huge changes in higher
education institutions, namely in the teaching methodology and in the content of the
educational program.

Conclusion

Over the past decade, several new approaches to renewable energy education have
been introduced. They are based both on an assessment of the needs of industry and
society and on an educational paradigm different from traditional energy education,
and use flexible modern educational technologies to reach an audience around the
world, including students and active personnel. The outcomes of these new courses
will be critical in aiding industry and government to make a seamless transition
towards a greater dependence on renewable energy for electricity production.

Based on the study, it can be inferred that one of the primary objectives in
the education of renewable energy and IT, for its further advancement, is to train
technical support personnel who can design, install, and maintain high-quality
renewable energy systems. Additionally, it is crucial to train engineers, scientists,
and researchers who can develop new systems, devices, and technologies for the
industry. Moreover, training individuals who can provide guidance and assistance to
future clients in this field is also vital.

Finally, based on the findings of the study, the following suggestions are given.
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