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KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
Obl1 co3naH vacTHBIM bmarorBoputenbHbl QoI «Xalblk». 3a TOXbl CBOCH
JeSITeTbHOCTH HAa pealu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B OO0IACTIX
o0pa3oBaHus M HayKH, COLMAJbHON 3aIUUTHI, KyJIbTYpPbl, 3IPaBOOXPAHEHUS U
cnopta, @onj Beiienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTenbHBIH (QOHI «XalbIK» yAeNseT
00pa3oBaTesIbHBIM IPOIPAMMaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBbBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@oH/ BHOCHUT CBOH MOCHJIBHBIN BKJIA] B pPa3BUTHE KaY€CTBEHHOTO 00pa30BaHUs
B Kazaxcrane. Tem cambiM cmocoOCTBysS POCTY 4YHCIa IfOfel, CIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydyliemMy — Opo(ecCHOHaJOoB B pPa3IU4HBIX
chepax, MOTEeHUIHANBHBIX JUAEPOB U «BEIUKHUX yMOB». OIHON W3 3HAUYUMBIX
WHATHATHB (oHAa «XalbIk» B 00pa3oBaTenbHOUN cdepe crtan mpoekt Ozgeris
powered by Halyk Fund — nepBrbiii B ctpane 6usHec-uHKyOaTop AJs yUaIIuXcs
9-11 kmaccoB, KOTOPBIM IMMOMOTAaeT pa3BUBaTh HEOOXOAMMBIE B COBPEMEHHOM
MUpE HpealpUHUMAaTeIbCKUEe HaBBIKM. Tak, Ha coxelicTBHE MaloMy OH3HECy
LIKOJIBHUKOB ObUT0 BIAEeHO Oosiee 200 rpanToB. JlJ1s MOAIEPIKKY TaJaHTINBBIX
Y MOTHUBHUPOBAHHBIX JieTeil DOHI HEOAHOKPATHO BBIJICISI IPAHTHI HAa 00y4YeHHE
B MexayHaponHoit mkone «Mupac» u B Astana [T University, a Takxe moMor
Ka3aXCTaHCKUM HIKOJIbHUKAM IPUHATH yuacTHe BIIpecTHKHOM KoHKypce «USTEM
Robotics» B CIIIA. ABTOpcKre paboThI B paMKax MpoekTa « TamiMrepy, KoTopomMy
@DoHJ OKa3ald MOALEPHKKY, JETIM B OCHOBY y4eOHOM mporpamMmsbl, y4eOHUKOB U
y4eOHO-METOINYECKUX KHUT 1o npeameTy «OCHOBBI MpealpUHUMATEIbCTBA H
6usHecay, npenogaBaeMoro B 10-11 kiaccax ka3axCTaHCKUX ITKOJ M KOJIJIEIKEH.

IToMuMO MOMOIIYN IIKOJIBHUKAM, YHaIIUMCS KOJIemkel u ctyneHtam Oonyg
CUYMTAET Ba)KHBIM BHECTH CBOM BKJIaJ B MOBBIIICHNE KBAJU(PUKALKUN TI€1ar0roOB,
COBEPIICHCTBOBAHNE WX 3HAHWM W HABBIKOB, TTOCKOJbKY HMEHHO OHH SIBIISIOTCS
MIPOBOHUKAMHU 3HAHWH OyIyIIMX TOKOJEHWW KazaxcrauieB. llpm mommepikke
®onga «Xanblk» B I0KHOH CTOJHIE OBUI OPraHU30BaH €KETOJHBIA TOPOJICKOM
KOHKYpc nenparoroB «Almaty Digital Ustaz.

BaxHOIl MHUIIMATHBOW CTaJ peadu3yeMblil MMPOEKT MO OOYyYEHHUIO OCHOBaM
(MHAHCOBOW TPAaMOTHOCTHU INpernojaBaTesieldl U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHUE Ha BOCHHUTaHHE (DUHAHCOBOM
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
TpaXkJjaH CTPaHEI.

Heo6xomumyto momomts @ouHa «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B Hel HyxkaaeTcs. B pamkax counuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS paboTa Mo MOIACPIKKE AETEH, OCTABIINUXCS 0€3 poauTeseH, NeTe u
B3pOCIIBIX U3 COLMAIBHO YSI3BUMBIX CIOEB HACEJEHHUS, JIFOICH C OrpaHMYEHHBIMU
BO3MOXKHOCTSIMH, 2 TAKXKE 00CCIIEUCHUIO0 HYXIAIONINXCS COIUAIIbHBIM XKHIJIbEM,
CTPOUTEIIHCTBY COI[MAIBLHO BaKHBIX 00BEKTOB, TAKMX KaK JCTCKHE CaJlbl, ICTCKHE
MJIOMIAIKU U (DU3KYIBTYPHO-03/T0POBUTEITHHBIE KOMILIEKCHI.

B xommmiiky no6psix gen @onga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIITH
JIETCKOMY CITOPTY, Ky/la OTHOCHTCS IOJICPXKKa B Pa3BUTUHU JIETCKOro ¢pyrbdosa u
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb b1aroTBopuTenbHBIN (HOH
«Xanplk» OKa3ajl HallUM COOTCUECTBEHHHMKAM BO BpeMs HEAaBHEH MaHIEMHUU
COVID-19. Toraa, B pasrap Tsokeiaod 00pbObl ¢ KOPOHABUPYCHOHM MHQeEKIHeH
®onp BeAENHI CBBIIE 11 MANIHAPAOB TEHTE HAa MPHOOpPETEeHNE HEOOXOAMMOTO
MEJIUIIMHCKOTO O0OpPYIOBaHMSI M JOPOTOCTOSIINX MEIHMIIMHCKHX IPENapaTos,
aBTOMOOMJICH CKOPOW MEIMIIMHCKOH TOMOIIM M CPEACTB 3allUThI, aJIPECHYIO
MAaTepHaIbHyI0 IOMOIIb COUUAIBHO YSI3BUMBIM CJIOSM HACEJICHUS U JICHEKHbIE
BBITLJIATHI MEIUIIMHCKUM paOOTHUKAM.

B 2023 rongy Hapsiay ¢ ApyruMu MpOEKTaMH, HAI[eJIEHHBIMU Ha TOBBIIICHHE
OarococTosTHUSI Ka3axCTaHCKUX rpaxaaH @OoHI pemmur yaeauTbh ocoboe
BHUMAaHUE HayKe, MOCKOJIbKY OHA SBJISIETCS YacThlO OOIICCTBEHHOM KYJIbTYPHI, a
YPOBCHB €€ Pa3BUTHUS OTPEACIISIET YPOBCHb PA3BUTHS TOCYIapCTBA.

I[Monnepxka @oHa0OM BhINyCKa XypHaioB HanuonanbHON AkaneMuu Hayk
Pecny0nuku Kazaxcran, KOTOpble BXOJST B MEXAYHapoaHbIe (QOHIBI Scopus U
Wos 1 B KOTOPBIX IMMYOITUKYIOTCS CTaThbU OTEUCCTBEHHBIX YUCHBIX, JOKTOPAHTOB
¥ MarucTPaHTOB, a TAK)Ke HAYYHBIX COTPYIAHHUKOB BBHICITNX YYEOHBIX 3aBEeICHHI
U HAyYHO-HCCIEAOBATEIbCKUX MHCTUTYTOB HAIllEll CTpaHBI ABISETCS HE MEHEE
3HAaYUMBIM BKJIagoM DoHAa B pa3BUTHE Ka3aXCTAHCKOTO OOIIECTRA.

C yBaxenueM, brnarorBopurenbubiii Do «Xambik»!




BAC PEJAKTOP:

TYUMEBAEB Kanceiiit KanceiiTy,bl, (HI0NOrHsS FBUTBIMIAPIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA kypmerri mymieci, On-Papabu arbiaaars Kazak yITTBIK YHUBEPCHTETIHIH PEKTOPBI (AJIMATEI,
Kazakcran)

FAJIBIM XATHIbI:

OBIJIKACBIMOBA Aama EciM0eKKBI3bI, [1e1aroriKa FhUTBIMIAPBIHBIH JOKTOPEI, Ipodeccop,
KP ¥YFA akanemuri, Abaii areramarel Kaz¥YIIVY Ilemarorukaibik OUTIMII JaMBITy OPTaJbIFBIHBIH
nupektops! (Anvarsl, Kazakcran), H =2

PEJAKL WS AJTIKACHBI:

CATBIBAJIIbI O3iMxaH O0inKaiibIPYJIbl, 3KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akagemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB O6aixkanap Kymanyibl, SKOHOMHKA FBUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIHSIIBIK TEXHOJIOTHSUIAP aKaJEeMUSCHIHBIH ITPE3UICHTI
(Ammarsl, Kazaxcran), H=6

JYKbJHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsIChI» YITTHIK yHUBEepcUTeTiHIH Kapenpamenrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenneBu4, meiaroruka FhUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop, K.
Pa3ymoBckuii aTeiHarsl Mockey MEMIIEKETTIK TeXHOJIOTHSUIAp JKOHE MEHEIKMEHT YHHBEPCHUTETIHIH
KCINTIK OiMiM Oepy/IiH Nearorukacsl JKoHe NMCHXOIOTHACH KadeapachiHbIH MeHrepyici (Mackey,
Peceii), H=4

CEMBUEBA JIa33aT MBIKTBIOCKKBI3bI, SJKOHOMUKA FhUIBIMIAPBIHBIH JoKTOpbl, JL.H. I'ymunes
areiHarsl Eypasus ynrTeik yanBepentetiniy npodeccopst (Hyp-Cynran, Kazakcran), H =3

ABUJIBJIMHA Canrtanar KyaTKbI3bl, NeIaroruka FhUIBIMIAPBIHBIH JTOKTOPEI, IHpodeccop,
E.A.BexeroB arbiHmarsl KaparanIpl MEMIICKETTIK YHHUBEPCHUTETI IIefaroruka KadexpachbIHBIH
menrepymici (Kaparannsl, Kazakcran), H =3

BYJIATBAEBA Kyskanat HypbIMkaHKBI3bI, [EJaroruka FbUIBIMAAPBIHBIH  JOKTOPBL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSICHIHBIH 0ac FBUIBIMU KbI3METKEpi
(Hyp-Cynran, Kazakcran), H=2

PBIZKAKOB Muxana BukropoBud, nejaroruka FeUTbIMIapbIHBIH TOKTOPEI, podeccop, Peceit
OiniM aKaneMUsIChIHBIH akanemuri, «bitimM Oepyzeri cTangapTTap *oHe MOHHTOPHHIY JKYDPHAJIbIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBUIBIMJIAPBIHBIH OKTOPbI, XaJIbIKapalIblK
OusHec yHHBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3
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IJTABHBII PEJAKTOP:

TYUAMEBAEB XKancent KancenToBH, 10KTOp GUIOTOrHUECKHIX HAYK, IPO(eCccop, MOUETHEIH
ynred HAH PK, pexrop Kazaxckoro HaumoHajnbHOro yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
Kazaxcran)

YUEHbII CEKPETAPb:

ABBUUIKACBIMOBA Ajima Ecum0ekoBHa, OKTOp TI€JarorMuecKux Hayk, mpodeccop,
akanemuk HAH PK, nupekrop LlenTpa pasButus nemarormyeckoro oopasoBanus KasHITY um. Abas
(Anmarsl, Kazaxcran), H=2

PEJAKHHUOHHAS KOJIJIEI'USI:

CATBIBAJIIUH A3umxaH AGBUIKAMPOBUY, JOKTOp SKOHOMHYECKHX HayK, mpodeccop,
akanemuk HAH PK, mupexrop macTHTyTa DKOHOMUKH (AnMarel, Kasaxcran), H =5

CAITAPBAEB Agnmxanap /[’KyMaHOBHY, TOKTOpP SKOHOMHYECKHX HayK, Tpodeccop, MOYeTHBII
aner HAH PK, mpesunentr MexmayHapomHOH akaJeMHM HHHOBAIMOHHBIX TEXHOJIIOTHH (AJIMAThI,
Kazaxcran), H=6

JYKbSHEHKO Hpuna I'puropseBHa, T0KTOp 5KOHOMHUYECKHUX HAyK, Ipodeccop, 3aBeayromas
kadenpoit HanmonansHoro yausepcurera «Kueo-Morusiackast akagemus» (Kues, Yipanna), H = 2

HINIIOB Cepreii EBrenbeBu4, TOKTOp TEIarorH4ecKUX HaykK, Tpodeccop, 3aBeayIOMINit
kadenpoil MemarormKd M HCHXOJIOTHH  MPOQECCHOHANBHOTO  00pa3oBaHHsS MOCKOBCKOTO
TOCYIapCTBEHHOTO YHUBEPCHUTETa TeXHOJMIOTHH n ympasieHuss umeHun K. PaszymoBckoro (Mocksa,
Poccus), H =4

CEMBMUEBA JIsn3z3at MBIKTBIOEKOBHA, TOKTOP SKOHOMUYECKUX HayK, podeccop EBpasuiickoro
HaioHajabpHOro yHusepcutera uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H=3

ABWJIBJAUHA Caaranar KyatoBHa, TOKTOp MeIarornieckux Hayk, mpodeccop, 3aBeayromas
kadenpoit memarormkm Kaparanmuackoro yHuBepcureta umeHu E.A.bykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanar HypsiMikaHOBHA, JIOKTOp TEIarormyeckux Hayk, npodeccop,
IJIaBHBII Hay4HbIH coTpyaHUK HarmonanbsHoil akagemun odpazosanust uMeHu bl. Antsiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBIZKAKOB Muxann BHKTOpPOBHY, JOKTOp MENarormyecKux Hayk, Mpodeccop, aKaJeMuK
Poccuiickoli akagemun 00pa3oBaHMs, TIAaBHBIN peqakTop kypHana «CTaHZapThl ¥ MOHHTOPUHT B
o6pazoBarum» (Mocksa, Poccust), H=2

ECUMXKAHOBA Caiipa PaduxeBHa, TOKTOp SKOHOMHYECCKHX HayK, Ipodeccop YHUBEPCUTETA
MeKTyHapoxHoro ousneca (Anmarsl, Kazaxcran), H=3
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Abstract. The study and use of information and communication technologies
(hereinafter - ICT) in the process of STEM education is extremely relevant in
Kazakhstan for several reasons: in the modern era of digital transformation the use
of ICT becomes an integral part of various spheres of activity; the study of ICT in
STEM education allows students to develop not only technical skills, but also digital
literacy, necessary for successful functioning in the modern information society.
In addition, ICTs provide opportunities for remote learning, e-learning, and online
resources, which help increase accessibility to education in regions with disabilities.
This is especially important for Kazakhstan, where many settlements are located
in remote and hard-to-reach areas. Thus, the purpose of this study is to analyze
and study the use of information and communication technologies in the process
of STEM education in Kazakhstan. The object of the study: the use of information
and communication technologies in the process of STEM education in Kazakhstan.
Subjects of the study: the impact of ICT on the effectiveness of the educational
process and the development of students' skills. Research methodology - literature
analysis, study of scientific publications, research studies, reports related to the use
of ICT in STEM education, as well as experimental work and statistical analysis.
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Annorauus. STEM-6inim Gepy npornecinje aknaparTblk — KOMMYHHKAIUSUIBIK
TEeXHOJOTUsIap 6! (OyIaH opi-aKT) 3epaeney skoHe naiinanany Kazakcranmga OipHerre
cebenTep OOMBIHITIA ©TE€ ©3CKTi: MU(MPIBIK TpaHCHOPMAITUIHBIH Ka3ipri JoyipiHae
AKT-Hpl maiianany KbI3METTIH OpTYpJi calalapblHBIH aXXelpamac OeliriHe
aitnanangel; STEM-Oinim Gepyne AKT-Hbl 3epueney cTyaeHTTepre TEXHHKAJBIK
JaFIplIapAbl FaHAa €MEC, COHBIMEH KaTap KaKeTTi HHU(MPIBIK CcayaTThLUIBIKTHI
JaMbITyFa MYMKIHJIIK Oepeli. Kasipri akmaparThlK KOFamja TaObICThI KYMbIC
icrey. Coubimen katap, AKT MyMmkivmiri mekteyni aiimMakrapaa OuTiM amymblH
KOJDKETIMIUIITIH apTTBHIpyFa KOMEKTECETIH KAIIBIKTBIKTaH OKBITY, JICKTPOHJIBIK
OKBITY KOHE OHJIAMH pecypcTap MYMKIHAIKTEepiH yChIHAABI. by acipece kenTereH
eIl MEKeH Iep IIaJFail )koHe JKeTy KHMbIH aylaHaapaa opHajdackad Kasakcran yuriH
ete MaHbI3Ibl. Ockutalinia, Oy 3eprreyain Makcarel Kasakcrannarst STEM-0inim
Oepy npoliecinie aknapaTThIK-KOMMYHHUKAIHSIIBIK TEXHOIOTUSUIAPIb Mk 1anaHy bl
Tangay SKoHe 3epueney OoNbIn TaObulaAbl. 3epTTey HbIcaHbl: KazakcTaHarsl
STEM-06iniM Gepy mporeciHae aKmapaTThIK-KOMMYHUKAIFSUTBIK TEXHOIOTHSIIAP IBI
naiiganany. 3eprrey moHzAepi: AKT-HBIH OKy TNpONECiHIH THIMAIITIHE XoHE
OKYIIbUTApABIH JaFAbUIapbIH AaMBITYFa ocepi. 3epTrey omicremeci-ageOuerTepai
Taj/ay, FRUIBIMUA OachUIBIMIAP/IBI 3€PTTEY, FHUIBIMU-3EPTTEY KyMmbicTapbl, STEM
Oimim Oepyneri AKT-HBI KonjiaHyFa KaTbhICThl €CENTep, DKCIEPHUMEHTTIK >KYMBIC
YKOHE CTAaTHCTHKAJIBIK TaJI/Iay.
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AnHoTanus. M3yueHne uucroiab30BaHre THPOPMAITHOHHO-KOMMYHUKAIIMOHHBIX
texHonoruit (mamee - WMKT) B mpomecce STEM-oOpa3zoBaHusi upe3BBIYAtHO
akTyainbHO B KazaxcTaHe MO HECKOJBKMM MpPUYHMHAM: B COBPEMEHHYIO SIOXY
uudpoBoit Tpanchopmaimu ucnonszoBanue WKT crTaHoBUTCS HEOThEMIIEMON
4acThi0 pasauuHbix chep nestenbHocTH; u3yuenue KT B STEM-o0Opa3oBanuu
MO3BOJISIET CTYJCHTAaM Pa3BUBATh HE TOJBKO TEXHUYECKHE HABBIKH, HO M IHU(PO-
BYIO TPaMOTHOCTh, HEOOXOIUMYIO JUIS YCIHEITHOTO (DYHKIIMOHUPOBAHUSI B COBpE-
MeHHOM HH(popmanmonHoM obmectBe. Kpome Toro, MKT mpemocrasmnstor Bo3-
MOXHOCTH ISl TUCTAHIIMOHHOTO OOYyYeHUsI, DIIEKTPOHHOIO OOy4YeHHUs W OHJIaiiH-
PECYpCOB, KOTOpBIE MTOMOTAIOT MOBBICUTH JIOCTYITHOCTh 0Opa3oBaHHs B PErHOHAX
C OTPaHUYEHHBIMH BO3MOKHOCTSIMH. DTO 0COOCHHO BaxkHO Juts Kazaxcrana, rie
MHOTHE HACeJeHHbIE IMyHKTHl PACHOJIOKEHBl B OTAAJEHHBIX U TPYAHOIOCTYITHBIX
paiionax. Takum 00pa3oM, LENbIO JaHHOTO WCCICIOBAaHHS SBISICTCS aHAIN3 |
M3y4YeHHE HCIIOJIb30BAHUSI MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
nporecce STEM-o0OpasoBanus B Kazaxcrane. OObEKT HCCIACIOBAHUS: HMCIIONb-
30BaHMEe MH()OPMAIMOHHO-KOMMYHHKAIMOHHBIX TeXHONOTUH B mponecce STEM-
oOpazoBanusi B Ka3saxcrane. Ilpeamersr wuccienoBanus: Biausaue WKT Ha
3¢ ($EeKTUBHOCTh 00Pa30BaTEIBLHOIO IMPOLECCa M Pa3BUTUE HABBIKOB Y4YallUXCS.
MerTozoorus uccieI0BaHusl - aHAM3 JTUTEPATyPbl: H3yUEHHE HAY YHBIX [Ty OJTMKAIINH,
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Hay4YHO-HMCCJIeIOBATEIbCKUX PabO0T, OTYETOB, CBSI3aHHBIX C Hcmoib3oBaHueM WMKT
B STEM-o0pa3zoBanun, a Takke SKCIIEPUMEHTalbHAs paboTa M CTAaTHCTUYCCKUI
aHaim3.

KuaroueBsie cioBa: STEM-texnonorus, oopasosanue, UKT, yueOHsIii iporiecc,
npuMeHeHue, 3P(HEKTUBHOCTD, Pa3BUTHE HABBIKOB

Introduction
STEM technology is widely used, and it is believed that STEM is a curriculum
based on the idea of teaching students in four specific disciplines — science,

technology, engineering and mathematics - within an interdisciplinary and applied
approach (Abdieva, 2018:110-117). STEM is used in Kazakhstan mainly for the
general designation of scientific disciplines along with the designation "exact
sciences", which are described as sciences that "use mathematical methods,
calculations, mathematical logic in describing their phenomena." Currently, there
are many efforts to document the importance and value of STEM technology, as
well as its use in education, but only a few of them are aimed at transforming STEM
education using ICTs. It is worth noting that in the learning process, the tasks of
STEM education are:

- formation of skills for solving complex practical problems;

- critical thinking, creativity and cognitive flexibility, organizational and
communication skills;

- the ability to assess problems and make decisions, readiness for an informed
choice and development of a future profession;

- general cultural, technological, communicative and social competencies,
mathematical and natural science literacy;

- comprehensive development of the personality by identifying its inclinations
and abilities;

- mastering the means of cognitive and practical activity (Baymakanov, 2021:
40-48).

Thus, strengthening the role of STEM education is one of the priorities for the
modernization of education, an integral part of state policy to increase the level
of competitiveness of the national economy and human development capital, one
of the main factors of innovation in education that meets the requirements of the
economy and the needs of society. Thus, the use of information and communication
technologies in the process of STEM education in Kazakhstan is important and is
becoming more widespread. Here are a few aspects that demonstrate the active use
of ICT in STEM education in Kazakhstan:

- Integration of ICT into curricula. Kazakhstan is actively working on the
integration of ICT into STEM curricula. This includes the use of computer programs,
interactive educational platforms, web resources and online courses, specialized
software and hardware such as 3D printers and robotics.

- virtual and distance learning. In light of recent events such as the COVID-19
pandemic, the use of ICTs has become even more relevant to ensure access to
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education. Kazakhstan is actively working on the development of virtual and
distance learning using online platforms, video conferencing systems and specialized
educational resources.

- project work and collaboration. With online tools for project collaboration,
communication, and exchange of ideas, students can develop teamwork, critical
thinking, and problem-solving skills.

- preparation for a future career. Technologies such as artificial intelligence, the
Internet of Things, big data, and automation are becoming more prevalent in various
industries. The use of ICT in STEM education allows students to understand and
apply these technologies, as well as develop skills to adapt to a rapidly changing
technological environment.

- Fostering innovation and technological entrepreneurship. ICTs play a key role
in the development of innovation and technological entrepreneurship in Kazakhstan.
The use of ICT in STEM education contributes to the development of creative
thinking, problem solving and the ability to innovate in students. This helps to create
a favorable environment for the development of startups and innovative projects, and
also prepares young professionals who are ready to introduce new technologies and
create their own technology companies (Chao, 2018: 1487—-1506).

Research materials and methods

Recent research focuses on the difficulties faced by students in the study of
STEM education, as well as teachers in the use of information and communication
technologies. This applies to teaching styles, learning approaches, STEM learning
strategies, as well as ICT use methods. Research methodology — analysis of
literature, study of scientific publications, scientific studies, reports related to the use
of ICT in STEM education, as well as experimental work and statistical analysis of
the data obtained.

Results and discussion

Information and communication technologies have radically transformed
the educational space, qualitatively changed the environment, opened up new
opportunities and became a basic backbone factor in the development of education.
And this is not only the use of electronic classes through applications (such as
Classroom, Online-mektep, Universe, ZOOM), but also many creative opportunities.
It's no secret that the use of QR codes, augmented and virtual reality is now becoming
popular. At availability of available technologies, it is not difficult to master and
use them (Gordeeva, 2022). Augmented reality technology promises to be no
less common in education. Mobile applications are pleasing with their diversity.
Augmented reality (AR) technologies are able to project digital information (images,
video, text, graphics) outside the screens of devices and combine virtual objects with
the real environment. Virtual reality (VR) with the help of a 360° image takes the
student to an artificial world where the environment is completely changed. Teachers
can use virtual and augmented reality to interact with students with various objects
in three-dimensional space. Thanks to the knowledge and skills gained during self-
education and advanced training courses, teachers introduce students to new trends
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in education: QR code, cloud services, electronic testing, learn to create electronic
textbooks and deepen their knowledge in the field of STEM.

Thus, the model for the implementation of STEM education with the use of ICT
has become its own "formula for success", which helps to stimulate students to
independent and creative activities, ensures the involvement of "atypical" forms of
work. State-of-the-art tools:

- online tests;

- online Olympiads;

- Google apps;

- Microsoft Education features;

- educational platforms help to motivate, increase the interest of students,
consolidate time in the classroom and are excellent helpers for teachers in preparing
for the lesson.

The use of information and communication technologies (ICTs) in education has
changed traditional methods of teaching and learning, opening up new opportunities
and perspectives for both educators and students. ICTs encompass a wide range of
digital tools, devices and applications that facilitate the creation, storage, retrieval
and dissemination of information. Some of the main uses of ICT in education are
listed below:

- Access to information: The Internet has revolutionized access to information,
making it easily accessible to both students and teachers. With just a few clicks,
students can access a wealth of knowledge from online resources, e-books, digital
libraries, and educational sites. This access to information helps students gain a
deeper understanding of subjects, conduct research, and stay up to date with current
information.

- Active learning: ICTs provide active learning that engages learners in active
participation. Multimedia assets such as video, animation, simulations, and virtual
reality enhance comprehension by presenting complex concepts in a visual and
interactive way. These resources respond to a variety of learning styles, allowing
students to comprehend concepts at their own pace and in ways that suit their
individual preferences.

- Collaboration and communication: ICTs facilitate communication and
collaboration between students and teachers across geographical boundaries. Online
platforms, discussion forums, and virtual classrooms allow for real-time interaction,
exchange ideas, and collaborative learning. Students can engage in group projects,
participate in online debates, and receive timely feedback from their peers and
teachers. This collaborative environment fosters teamwork, critical thinking, and
problem-solving skills.

- Personalized learning: ICTs allow you to personalize the learning experience
to meet the individual needs of students. Adaptive learning systems and intelligent
tutoring systems use analytics and algorithms to assess student performance, identify
their strengths, weaknesses, and provide targeted learning. This personalized approach
ensures that students receive the support and resources they need to maximize their
learning potential.
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- Assessment and feedback: ICTs offer innovative assessment methods that go
beyond traditional exams and tests. Online assessment tools, learning management
systems, and automated grading systems simplify the assessment process by
providing immediate feedback to students. This feedback helps students track their
progress, identify areas for improvement, and make adjustments to their learning
strategies.

- Professional development: ICTs have become essential tools for professional
development in education. Educators can access online courses, webinars, and
educational resources to improve their teaching skills, learn about new pedagogical
approaches, and stay up-to-date with the latest research and developments in their
field. Online communities and social media also provide platforms for educators to
communicate, collaborate, and share best practices.

While ICTs have revolutionized education, it is important to ensure equal access to
technology and address the digital divide. Efforts must be made to provide the necessary
infrastructure, internet connectivity and learning so that all students and teachers can
benefit from ICT in education. Thus, the main conditions for the development of STEM
education in educational institutions with ICT integration are:

- development of values to achieve a common goal;

- team and leaders;

- STEM education model;

- plan for the development of STEM education;

- learning and gaining new experience;

- expanding the circle of like-minded people and presenting the results.

Thus, the model for the introduction of ICT in STEM education in secondary and
higher education institutions is presented in Figure 1.

Online-

Upgrading
STEM education
mektep
QR Codes \ Mobile App

Digital
microscope
s

Arduino,
simulators

Computer
Courses

Methodolo
8y

Didactic
material

State-of-
the-art
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Google
classroms Virtual
Reality

Training
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Figure 1. A model for implementing ICT in STEM education
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For the systematic implementation of ICT in STEM education in institutions, it
is necessary:

- to study the approaches and features of modern STEM education;

- implement a policy of transformation of the institution with the help of STEM
and ICT integration;

- develop an implementation strategy and plan;

- determine resource provision and indicators.

One of the most important components of the model for the use of ICT in the
process of STEM education is the formation of a circle of like-minded people among
the administration, teachers, students and their parents, including through advanced
training of teachers (participation in webinars, trainings, competitions, Olympiads)
(Ivanov, 2019: 24-30). Thus, information and communication technologies act in
STEM education both as a subject of study and as a means of teaching. Therefore,
the creation of a unified information and educational environment that ensures the
management of the educational process, the exchange of ideas and thoughts, and joint
work on projects is a prerequisite for the implementation of STEM in an educational
institution. Such an environment for the use of ICT in STEM education includes:

1. STEM laboratories with appropriate equipment (computers, tablets, electron
microscopes, 3D printers, robotic constructors and platforms, etc.).

2. Software (distance learning systems, mobile applications, augmented and vir-
tual reality applications, electronic educational resources, cloud environments, etc.).

3. Methodological support (methods, forms, teaching aids: textbooks, manuals,
didactic materials, etc.).

In addition, changes should occur in all areas of the educational institution:

- creation of infrastructure;

- content and assessment of students' achievements;

- teacher training;

- ensuring continuous monitoring.

Teachers should prepare students not just for tests, not for assignments, but for
a successful future. The challenge for many was distance learning, which forced
them to quickly adapt to work in the digital world. Teachers also faced the question
of remote work on an individual trajectory, the search for tools that allow them
to become remote assistants for students, support the educational process and
increase motivation to work. It is believed that the teacher plays a crucial role in the
educational process. Therefore, the improvement of the education system should
begin with the training of future teachers. Teachers should be trained according to
the methods that they will use in their future work (Maimataeva et al., 2022: 1647—
1654). It is possible to imagine the following stages of conducting a lesson using ICT
in STEM education.

Table 1. Exemplary use of ICT at different stages of the lesson

Ne | Stages of the lesson ICT Use Cases
1 | Assimilation of new knowledge, | Audio and video fragments, sound recordings, electronic
development of skills presentation
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2 | Generalization or systematization | Interactive game, educational games
of knowledge
3 |Application of knowledge and |Software Training Tasks
skills
4 | Assignment control The use of software that provides interactive exercises and
activities, such as:
- game "Selection" - tasks based on multiple choice (4 types
of tasks).
- filling in the gaps.
-juxtaposition.
-crossword.
- restoration of the logical sequence.
- restoration of classification.
- open-ended questions.
5 | Knowledge control Testing software, online didactic materials

A specialized STEM education course should be based on the use of ICT during
lectures, seminars and practical exercises of active learning methods:

- non-imitation (problem lectures and seminars, discussions);

- simulation (analysis of specific situations and solving pedagogical problems,
using software, preparing tasks, tests, crosswords).

The topics of the lectures should be developed with the aim of providing
theoretical knowledge and developing practical skills related to the use of ICT in
the classroom. It goes without saying that teachers use a variety of digital resources
to help students explore and learn, support classroom collaboration, and conduct
formative assessment. They also use the internet and webinars to help students
deepen their knowledge on specific topics. This means that technology has changed
the way we teach and learn. The use of technology in science can be divided into four

broad areas (Table 2).
Table 2. Classification of ICT use in STEM

Data processing | Information | Communication Practical study
-data logging. -Internet. - online means of communication (Zoom, | -simulation.
-Spreadsheets. Skype, Classroom, Teams). -simulation.

- charting tools. -collaboration

The classification determines that technologies such as computers, data collection
and analysis software, digital microscopes, multimedia, student response systems,
and interactive whiteboards can help students actively participate in the acquisition
of scientific knowledge and the development of the nature of science. Classic STEM
ways of teaching and learning certainly attract learners as members of the digital
generation, for whom learning takes place through the intuitive application of
technology in everyday life. It is possible that the use of such technologies makes
learning students more interesting, effective and of high quality. Since science is
necessary for understanding how the world works, the use of technology in the
development of STEM can be considered as the formation of scientific literacy in
the following five stages (Figure 2).

140



ISSN 1991-3494 5.2023

Information ~ Students use
resources are used experiments,

to develop simulations to
knowledge and analyze
understanding phenomena

Presentation
programs are used
to present and
discuss the results
and conclusions
after the study.

Data logging is
used to record
experimental data

Databases and
spreadsheets are
used to figure out
relationships

Figure 2. The Five Phases of Using ICT for STEM Learning

Within the framework of the above data, experimental work was carried out.
Thus, in the experimental work, an assessment of the use of ICT in the process of
STEM education in the experimental classroom was carried out. The control and
experimental classes are shown below:

1. Control class - 9 "A".

2. Experimental class - 9 "B".

The initial test takes 40 minutes for each class. Thus, having received the first
results after testing, we analyzed them and considered them according to a given
criterion. We calculated the average values of the correct answers of students for
each item and obtained the following data.

Primary results of two classes

22

56
24 24
: I I

9 A"

54
9

g

®SHORT ®=AVERAGE = GREAT

Figure 3. Primary test results
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The result of this stage showed that the majority of students (control and
experimental classes) had a lower level of knowledge before they were able to work
on the application of ICT in STEM education:

- 24 % (control) and 22 % (experimental).

- 56 % (control) and 54 % (experimental).

- 20 % (control) and 24 % (experimental).

In the course of experimental work, students actively work on the platform,
compete with each other, arrange competitions between classes, in addition to grades,
they have the opportunity to receive awards. It's nice that parents and teachers are also
interested in the resource. For example, mathematics teachers have begun to actively
use platforms such as Geogebra (for students in grades 7—11) and Matific (a digital
math platform developed by education professionals) to help implement the practical
application of knowledge in an interesting and informative way. GeoGebra is not just
a free dynamic geometric environment (Petrova, 2017: 142—147). The use of this
tool makes complex drawings interesting and understandable, "dry" mathematical
processes - turns into almost scientific work. Students especially like working with
three-dimensional scenes, the ability to "explore" objects in full. A rather complex
topic becomes more accessible, it saves time for understanding and helps in the
application, acquisition of skills. In addition, the training platform "Online-mektep"
provides three ways to use:

- assigning tasks and tracking successes;

- individual themes;

- use of planned tasks.

The system allows you to work not only with interesting, interactive tasks, but also
to move your own learning trajectory. There is a good motivation system, so students
not only work in the classroom, do homework (15-20 minutes), but also conquer
bonus missions, find time for additional work, which brings success. "Matific" uses
game-based principles to encourage students to learn through discovery, and has
tools for teachers, including worksheets, lesson plans, and real-time reports. The
program is available not only online, but also offline.

After the application of ICT in the teaching of the experimental class, based on
the implementation model, testing was carried out to study the differences in the
level of knowledge of students in grades 9 "A" and 9 "B". Testing to identify and
develop the level of knowledge formation was carried out according to the same
tasks as at the preliminary stage. The result is analyzed below.
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Figure 4. Results of final testing of control and experimental classes

Thus, we see a qualitative increase in knowledge in the experimental class 9 "A".
Comparing the criteria, we found growth according to the given criteria:

- the experimental class (9 "B") in the assessment of "A - excellent) leads by 19 %.

- in the assessment "C — low" leads due to reductions in the percentage of students
lagging behind by 6 %.

Educational technology is now an integral part of STEM education, and the
creativity of teachers will continue to expand the use of ICT to achieve many of the
learning and education goals facing their profession. Further harnessing the potential
of ICT requires an adequate mix of resources, technical support and classroom
management strategies (Sumatokhin, 2011: 17-271). The development of existing
and promising ICT tools also requires teachers to change their views on the use of
ICT in education, and continuous professional development in the use of ICT in
education is facilitated by various ICT tools (Turganbayeva, 2019: 232-239). Based
on the experiment, we propose five goals for using ICT in STEM education:

1. STEM education —technology can have a profound impact on STEM education,
in particular, it can contribute to the rethinking of STEM pedagogy.

2. STEM skills such as collaboration, argumentation, experimentation, data
collection, presentation of results, etc., can be facilitated by ICT tools.

3. The growing variety of application programs available requires students to be
proactive, creative, and think originally, understand, and apply — all of which are
the main goals of STEM education.

4. ICT tools exert complex critical pressures on the teacher's role as educators and
their qualifications.

5. Students should take advantage of their native status in the ICT world for a
deeper study of STEM subjects and methods. Due to the recent growth of mobile
devices, students are forced to use technology for learning activities.

Thus, collaborative and online learning technologies open up great opportunities
for students and teachers to learn throughout life. In addition, when using ICT tools
in STEM education, it is recommended to:
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- provide STEM teachers with pedagogical training, including the use of ICT in
pedagogy;

- ensure students have sufficient access to appropriate technology tools to support
STEM learning;

- think about what the technical component should look like when creating new
STEM laboratories;

- Give teachers and students autonomy to choose the most appropriate [CT-based
tools for STEM according to their own teaching and learning styles.

In addition to the technologies listed in the work, we can note a few more examples
of real technologies that are widely used in STEM education:

1. Arduino. Arduino is an open-source electronic platform that allows students to
create and program interactive projects by combining hardware and software to learn
electronics, programming, and robotics.

2. Vernier sensors. Vernier sensors are data acquisition devices that measure and
record data on various scientific parameters such as temperature, light intensity, pH,
and motion. They are used in experiments and data analysis on STEM subjects.

3. Geographic Information Systems (GIS). GIS technology allows students to
analyze and interpret spatial data, create maps, and explore geographic patterns
and relationships, which contributes to the study of geography, ecology, and urban
planning.

4. Virtual Reality (VR) and Augmented Reality (AR): VR and AR technologies
provide an immersive learning experience that increases the effectiveness of learning
STEM subjects. Students can explore virtual environments, conduct virtual expe-
riments, and visualize complex concepts in a more interactive and engaging way.

5. Computer-aided design (CAD) software: CAD software allows students
to create and design digital models of objects, buildings, or mechanical systems,
providing a foundation for teaching engineering, architecture, and design.

6. Data logging systems: Data logging systems allow students to collect and
analyze real-time data from sensors, experiments, and fieldwork. They facilitate the
study of scientific phenomena and the application of data analysis methods.

7. Online Learning Platforms: Online learning platforms such as Khan Academy,
Coursera, and edX offer a wide range of STEM courses and resources, providing oppo-
rtunities for self-paced learning, skill development, and learning about STEM topics.

8. Mobile Apps: Numerous mobile apps are designed for STEM education,
offering interactive learning experiences, science experiments, coding and simulation
challenges that can be accessed on smartphones and tablets.

These are just a few examples of real-world technologies used in STEM education.
The field of STEM education is constantly evolving, and new technologies are
constantly emerging to offer innovative ways to engage students and enhance their
learning in science, technology, engineering, and mathematics.

Conclusion

In conclusion, we note that STEM teaching using ICT places the demands of
the XXI century on teachers, and knowledge, experience and motivation can be
considered as one of the key factors that plays a significant role in the integration of
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technology into the classroom. In fact, technology is just a tool, and its meaningful
use depends on the teacher. The use of ICT in STEM education in Kazakhstan
contributes to the creation of an innovative educational environment, where students
can actively participate in project work, collaboration and practical tasks. They get
the opportunity to apply the acquired knowledge and skills in practice, work with
modern technologies, model and experiment, as well as develop programming and
data analysis skills. By harnessing the power of technology, educators can create
dynamic learning environments that help students become active learners, critical
thinkers, and global citizens. Based on our research in the Kazakh education system,
we can identify some recommendations and directions for action on the component
of the use of ICT by STEM teachers and their students:

- First, there is a need to expand the use of digital resources and tools in STEM
education activities, as a way to stimulate in-depth learning and the acquisition of
twenty-first century skills, such as problem solving, analysis, evaluation and critical
thinking, collaboration, creativity.

- secondly, should increase access and interaction with certain scientists
(researchers, inventors, theorists) and become familiar with the tools they use. This
can be a direct way, through visits to institutes and research centers of innovative
development, as well as indirectly with the help of technologies - video conferencing,
webinars, filling common databases with local information, etc.

- third, the need for a systematic and well-organized approach to empowering
teachers in STEM education, integrating the use of technology, confronting and
reinforcing teachers' attitudes and beliefs with the reality of students, schools, higher
education institutions and the community. This can be transferred to a STEM teacher
training and professional development strategy based on transformational learning,
impacting authentic STEM learning and careers.
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