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Y cmammi npedcmasneno pesyiemamu OOCHIONCEHHS KIIOUOBUX NPOONEM, WO NEPEUKOOICAIOMb eDEeKmMUSHOMY
enposadocennio STEM-oceimu @ nowamkogitl wikosi, ma, 6I0N0GIOHO, 3anpoOnOHOBAHO WAIAXU BOOCKOHANEHHS Npogeciinol
ni02omoGKY MAUOYMHIX YUUmenie NOYAMKO80I WKOIU O peanizayii yb02o IHHOBAYINIHO2O NIOX00y 6 IXHIU NOOAILUIL
npaxmuunin Oisitonocmi. Ilpobaemu, 3 AKUMU CMUKQIOMbCS euumeni nowamrkoeoi wikonu nio yac peanizayii STEM-oceimu,
MOJICHA 06 €OHamU 3a OEKiNbKOMA HANPAMAMU: NPpopecitinul, MemodonoiuHull ma pecypcHull. AKYeHmosano Ha momy, wo
nonpu  3aYiKAGIeHICMb MA BMOMUBOBAHICMb K YUUMENIB-NPAKMUKIe, Maxk i MauOymuix yuyumenié NOYAMKOB0i WKOIU 6
peanizayii STEM-oceimu, maroms micye mpyoHowji 8 iHmezpayii pisHUX HAYK, 6UKOPUCMAHHS NPOEKMHOL THICEHEPIL, a MaKoic
giouymms npoghecitinoi (Memoouunoi) enesnenocmi. Ha ocHosi npogedenoco meopemuyHo20 aHanizy GIMYUHAHUX mda
3aKOPOOHHUX OOCTHIONCEHb OKPECNICHO WIISIXU NPOQECIliHO20 PO36UMKY SYUMENE ma nioxo0u 00 B00CKOHANEHHS NpogeciliHol
ni02omosKU MAUOYMHIX YUUmMenie nowamrkosoi wKou.

Knwuosi cnosa: STEM-oceéima, nowamkoga wkona, yyumenb NOYAMKOGOL WIKOU, MAUOYMHIL yyumenb HOYAMKOEO!
wiKonu, npogecilina nid2omosKa guumens NOYAmKO80i WKO.IU, MEMoOUdHA BNEeBHEHICTNb.

IMocTanoBka NMpodJieMHu. Y HayKOBHX JDKEpEIIaX yce YacTillle aKIEHTYEThCS yBara Ha BaKJIMBOCTI peai3artii
STEM-ocBitu B mouaTkoBiii mkoji. STEM-ocBiTa € iHTETpOBAHUM TiIXOJOM JI0 HABYAHHS, SKHHA TOETHYE HAYKY,
TEXHOJIOT11, IHKEHEPiI0 Ta MaTeMaTHKY; BOHA CTPIMKO MOIIMPIOETHCS B OCBITHIX cHCTEMax 0araThboX KpaiH CBITY sIK
CTpateriyHa BiAMOBigb HA BUKIMKH 1HAYCTpiaibHOT peBomtoii [1].

ABTOpH 0araTOYHMCIIEHHMX HAyKOBHX IIpallb, MOCWJIAIOYWCH HA PE3yJAbTATH EMIIPHYHUX OCIHiIKECHB,
HEepeKOHaHi B ToMy, 10 BHpoBajkeHHS STEM-ocBiTH B MOYAaTKOBMX KJacax CIpPUSE PO3BUTKY B MOJIOALIMX
IIKOJISIPIB KPUTUYHOTO MMCJICHHS, ()OPMYBAHHIO HACKPI3HMX HABMYOK 1 IMi3HABAJIBHOIO IHTEPECY IUIS MOAAJIBIIOrO
HaBuaHHs. Llel miaxix po3risaacTbes SK MIEBHH IHCTPYMEHT MiATOTOBKY MOJIOAIIMX IIKOJIIPIB IO MaiOYTHBHOIO, y
SIKOMY JIOMiHYBaTUMYTh iHHOBalii Ta TexHoJOrii. IIpoTe CTBOpEHHS CHIPHUATIMBHX YMOB Ui OCOOHMCTICHOTO
PO3BUTKY KOXKHOTO Y4YHsI, ypaxXyBaHHsS IHTEpeciB, MOTpeO i 3Mi0HOCTEN 3alie)KUTh caMe Bij yuutens [2]. YcmimHa
peamizauiss STEM-ocBiti, 0cO0MMBO Ha PiBHI MOYATKOBOI LIKONH, 3aJ€XKHUTh BiJ MpogeciiHOl KOMIETEHTHOCTI i
METOJMYHOI BIEBHEHOCTI BYMTEJIB IOYAaTKOBUX KJIACIB, $IKI CTHUKArOThCS 31 3HAUYHMMHU KOHLENTYyalbHUMH,
HearoriyHUMH, METOAWYHUMH 1 IPAaKTUYHUMU BUKJIMKAMU ChOIOZICHHS.

AmHaJi3 ocTaHHix gocaimkens i myoJikamiii. PisHomaniTHI acriekt peanizaitii STEM-ocBiTr po3risgany y
CBOIX Mpalsix Taki BITYM3HSHI Ta 3akopAoHHI HaykoBui: O. bapua, H. l'onuapoBa, H. Jloneus, FO. 3aBaneBcokuid,
0. Jlomaka, H. Mopze, O. Tpersak, O.lllkypenko, R. Tytler, E. Suryani, Z. Kun, H. Haryanto Ta in. IIpoGiemn
npodeciifHoi MiATOTOBKM MaiOyTHIX y4YHTENiB MOYATKOBOI LIKOJM BHUCBITIICHO B JOCHIIKEHHSIX TaKHX YYEHHX, SIK
0. ba6akina, H. bi6ik, T. Bacrotina, 1. I'aBpum, T. 3opoukina, O. Komap, €. Jlogatko, O. CaBuenko, JI. Xomud Ta iH.
IIutanHs BOOCKOHAICHHS MPOodeciifHOl MiArOTOBKM MaWOYTHIX YYHTENB y po3pizi mpobiemu peanizarii STEM-
OCBITH B TIOYATKOBIM IIKOJII IOPYIIEHO B MpAaIsIX TaKWX HAyKoBIlB, sk I. ['aBpumr, B.I'puropenko, A. [IpokiHa,
0. Kucna, B. Kosais, O. Maciok, JI. Cebano, H. Ctpinenska, K. Nikolopoulou, I. Tsimperidis Ta in. [lonpu 3nauny
KUIBKICTh JOCIiKEHb OLNbII AETaJbHOTO BHBUEHHS MOTPEOYIOTH MpOOJieMH, sIKi BUHMKAIOTh Y BUMTEINS MiJ 4ac
yrnpoBapkeHH STEM-ocBiTH B MOYATKOBiM MIKOINI, i, SIK HACIiIOK — OKpECJCHHs HampsamiB y mnpodeciiHiit
MiATOTOBLI MAWOYTHIX YUHUTEIIIB IIOYaTKOBHX KJIACiB, 30KpeMa OB’ I3aHUX 3 (PeHOMEHOM — METOAUYHA BIICBHEHICTb.

MeTta cTaTTi TOJATAaE Y BH3HAYCHHI, CIIUPAIOYMCh HA CYYAaCHI BITYM3HSHI Ta 3aKOPIOHHI TOCIIDKCHHS,
KJIIOYOBHX IMPOOJIEM, IO IEPEIIKOMKAIOTh ePeKTUBHOMY BIpoBapkeHHI0O STEM-0CBITH Ha MOYaTKOBIH JaHIl, Ta
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IUIAXIB yIOCKOHAJICHHS MPOQeCiiHHOl MArOTOBKM MaiOyTHIX YYMTEIIB MOYATKOBOI IIKOIM JUIS peajizaiii IbOro
IHHOBAIIMHOTO MiIXO0AY B IXHIN ORI MPAKTUIHIN TisUTEHOCTI.

TeopeTn4yHMii acmeKT MAOCHIDKEHHS TIPYHTYETbCS HA TIO€AHAHHI HAYKOBHX TMIAXOMAIB (CHCTEMHHI,
MDKIUCIATUTIHAPHUHM, KOMITCTCHTHICHUM, MisUIBHICHUM, OCOOHCTICHO OpI€HTOBaHWH). Y TMpoleci AOCHiIKESHHS
BUKOPHCTAHHI 3aTaJIbHOHAYKOBI METO/M: aHATi3 i CHHTE3 HAYKOBHUX JPKEpeEll, MOPIBHSUIBHUN aHaJli3 BITUM3HIHUX Ta
3aKOPAOHHUX JOCTIKEHB, y3araJIbHeHHS Ta CHCTEMAaTH3aIlisl HAYKOBUX ITiIXO/IB, ITOJIOKEHb, TIOTJISIB Ta BUCHOBKIB,
10 YMOMJIMBHIIO TIPOBEJICHHS KOMIUICKCHOI'O aHali3y OCHOBHHX IPOOJeM, IO MEePEIIKO/PKAITh SPEKTHBHOMY
BrpoBapkeHHIO STEM-0CBITH B TIOYATKOBIM INKOJI, Ta OKPECIECHHS MUIAXIB YIOCKOHAICHHS MpodeciiftHol
MiIrOTOBKH MaOyTHIX YUHTENIB MOYaTKOBOI KoM A peamizanii STEM-ocsiTu.

Buknan ocHoBHOro matepiany. Y cBOiX OOCHIIKEHHSX HAYKOBI BiJA3HAYAIOTh BEJUKHHA MOTEHIiaT
peamizauii STEM-ocBiti B mouaTkoBHX Kiacax. Ha iXHIo myMKy, cTpareriuHa BaskiuBicTh ynpoBamkeHHs STEM-
MiIX0My 3 JOBOJII PAHHBOTO BIKY TOJSITaE B MOTO 34aTHOCTI MiATOTYBaTH y4HIB 10 BUMOT XXI ctomitrsa. STEM-
OCBiTa — II¢ HE MPOCTO HalIp MUCLMIUIIH, a I[JIiCHA OCBITHS Mapaaurma, 1o (OKyCYeThCS Ha BHUPILICHHI pealbHUX
npo0JIeM 1 JoImoMarae MOJIOJIINM IIKOJSApaM PO3BHBATH KOMIIETEHTHOCTI, HCOOXIIHI JJIs ajanTarii 0 IIBHIKUAX
TEXHOJIOTIYHHUX 3MiH (po0OTa 3 BENTHMKMMHU MAaCHBAMH JaHHX, BUKOPHCTAHHS IUTYYHOTO iHTEJIEKTY TOIIO), 30KpeMa
HAaBUYKH KPUTUYHOTO MHUCIICHHS, TBOPYOTO BUPILIEHHS MPOOJIeM, IHHOBAIIK Ta CHUIBHOT KOMaHAHOI poOOTH B rairy3i
STEM [3]. ¥V cBoiit npaui «STEM-ocBita mis XXI cromitrs» P. Taiitnep. (R. Tytler) naBomuts «CTpyKTYypy
KOMIIETCHTHOCTEH, ToB’s3annx 3 mucrumuiinamMu STEM (Ha ocHoBi HawambHoi ctpykTypu OECP 2030)», mis
OCMHCJICHHSI HABUYOK, HEOOXITHMX MOJOIUM JIOASM JUIS IATOTOBKM 1X JO MalOyTHBOTO JKHUTTS Ta POOOTH, 3
OTIMCOBUMH XapaKTEPUCTUKAMHM, 110 MAIOTh HAa METI YiTKO BHU3HAYWUTH BHEeCOK mpeameTiB STEM y po3BHUTOK muX
HaBr4OK. CTpyKTypa MICTUTh Taki 3HAHHA: AWCHUIUTIHAPHI, €MiCTEeMidHi, MDKIUCUUILTIHAPHI, MPOLENypHi, Ta
HAaBUYKH: KOTHITHBHI / METAaKOTHITHBHI (CKJIaJHE Ta KpEaTUBHE BHUPILICHHS MpPOOJIeM, AW3aiiH-MUCIICHHS, KPUTHYHE
MUCJICHHS, CHCTEMHUH aHai3, 00YMCITIOBaNIbHI HABUYKHU, CKIIAJHE, MOJCIBOBAHE MIPKYBaHHS TOIIO), COILabHI /
eMOIIiHHI (HABUYKH MIKOCOOMCTICHOIO CIIIJIKYBaHHS, CITIBITPALlsd / KOOIEpAIlis TOIo), hi3uyHi / mpakTH4Hi (TeXHIYHI
HAaBWUYKHM, KOAYBaHHS, MaHIIMYJAIIl TOIIO), a TaKOXK CTAaBJICHHS (MIPOAYKTHUBHICTH, HAIOJICTJIUBICTH Ta OINTHMI3M,
IIKaBICTh, €CTETHYHI CMaKH, BIKPUTICTD, MOBara 10 (akTiB, IParHeHHs 10 HaBYaHHS TOILO) 1 MIHHOCTI (TypOoTa mpo
TBapyWH, 00’ EKTUBHICTD, CITiBIIPAIls, BiIIOBIAaIbHICTE TOIIO) [3].

V mpati 3aKOpJOHHHUX HAYKOBLIB y3arajdbHEHO Pe3yJbTaTH JOCHiIKeHHs 3HauHuX nepesar STEM-HaByaHHs
JUISl YUHIB OYAaTKOBOI IKOJIM Ta 3PYMOBAHO 33 TAKUMH KIFOUOBUMH aCTICKTAMH:

1) po3BHTOK KIIOYOBUX HaBMYOK: yrnpoBamkeHHs STEM-miaxomy akTuBHO copusie (OpMYBaHHIO B YUHIB
MTOYATKOBOI IMKOJM HABHYOK KPUTHYHOTO MHUCJICHHS, €()EeKTHBHOI KOMYHIKaIlii, KpEaTHBHOCTI Ta iHHOBAI[IHOCTI.
YuHI HE IPOCTO 3aCBOIOIOTH (haKTH, & BYATHCS aHATI3yBaTH, CTABUTH 3alTUTAHHS Ta TEHEPYBATH BJIACHI PIIICHHS;

2) 3B’S30K 3 peaJIbHUM CBIiTOM: OJHIi€I0 3 rojoBHHUX mnepeBar STEM-ocBiTH € opieHTalliss Ha BHpPILICHHS
npoOJyieM, IO iCHYIOTh Yy TOBCSKAEGHHOMY JKUTTi. A OTXe, IIe pOOWUTH MpOLEC HaBYaHHS OUIbII aKTyaJIbHHM,
OCMHCJIEHIM Ta MOTUBYIOYHMM U MOJIOJIINX IIKOJISIPIB, OCKUIBKM BOHM 0adaTh MPaKTUYHE 3aCTOCYBaHHS 3HAHB;

3) miABHINEHHS HaBYAIBHUX TOCATHEHH 3700yBadiB OCBITH: JOCIHIDKCHHS 3aCBIMIYyIOTH TTO3UTHBHUM BIUINB
ynpoBapkeHHsT STEM-0CBiTH Ha YCHIIIHICTS Y9HIB. 30KpeMa, CIIOCTEPIraeThes MMOKPAIIEHHS HAayKOBOI TPaMOTHOCTI,
HABMYOK IMOCTAHOBKH 3amuTaHp Ta soft skills, 1110 € pe3yabTaToM CHUIBHOI JOCTIIHUIIBKOI Ta MPOEKTHOI AisIBHOCTI
[1];

3) opmyBanHs B yuHiB mouyarkoBux kiaciB STEM-rpaMOTHOCTI: KiHIIEBUM pe3yNbTaToM € (hOpMyBaHHS
STEM-rpaMOTHOTO Y4HSI — OCOOHMCTOCTI, 37aTHOI ieHTH(IKyBaTH MPOOJIEMH B HABKOJHMIIHBOMY CBIiTi, IOSICHIOBATH
MIPUPOTHI SBUIIA Ta POOUTH OOTPYHTOBAaHI BHCHOBKY Ha OCHOBI JJOKAa3iB.

[IpoTe mepeTBOpeHHS OMMCAHOTO BHIIE MOTEHITiay BIpoBakeHHS STEM-0CBITH B MOYAaTKOBY IIKONYy Ha
peanbHI HAaBYaNBHI JOCSTHEHHS MOIIOMIIOTO INKOIApa HE € «aBTOMATH30BAaHMM» IIPOLIECOM, a PE3yIbTaTOM
npodeciiiHoi AisTIBHOCTI BUMTENS MOYATKOBOI IIKOJH, PiBHSA HOro mpogeciiHoi KOMIETEHTHOCTI Ta METOAMYHOL
BIEBHEHOCTI. Bing BuuWTeNns 3aleXuTb YK TEPETBOPUThCA Takui iHHOBamiHWKA minxig sk STEM y peanbHy
TIOBCSIK/ICHHY OCBITHIO TPakTHUKy. BomHouac ydnTeni mo4yaTkoBMX KiaciB, Bu3Hatoud wiHHicTe STEM-ocBiTH Ais
MaiOyTHROTO CBOIX YYHIB, CTHKAIOTHCS 3 PI3HOMAHITHUMH TPYTHOIIAMH, SKiI TIEPEIIKOIKAIOTh YCIIITHIA peani3artii
STEM-oceitu [4; 5]. Bkazani npo0OiieMH 3rpyIoBaHi 3a JEKiIbKOMa HampsMaMu: HpodeciiHuii, METOIOIOTTUHMUH 1
pECYpPCHUH.

[IpodeciitHuii HanpsiM 00’ €AHYE HPOOJIEMH, TOB’SI3aHI 3 HEAOCTATHBOK MPOGECIHHOI MiArOTOBICHICTIO
BunteniB o0 peamzanii STEM-ocBiTH B moyarkoBiii mmikomi. JlocmipkeHHS 3aKOpAOHHHX HaykoBIiB [4; 5; 6]
BUSBIISIOTH, 1[0 TaKa HEIiArOTOBJICHICTh MPOSBIISETHCS Yepe3 MOBEPXHEB] Ta (hparMeHTOBaHi 3HaHH: (IediluT 3HaHb
Yy KOHKPETHHX HAyKOBHX Taiy3sX), XMOHI ySBJICHHS MpPO MPUPOLY HAyKH Ta iH)KEHepii, HEAOCTATHIO METOIUYHY
MATOTOBKY B TPOEKTYBAaHHI HAaBYAIBHMX 3aBIaHb Ta OpTraHi3allii 3aHATh, BIICYTHICTIO SKICHUX IHCTPYMEHTIB
OLIIHIOBAaHHS, SIKI 0 YMOMIIMBHJIM TOYHO BHMIpIOBAaTH NPOTpPEC YYHIB, a TaKOX depe3 Opak MPakTHYHOTO JOCBimy
3acrocyBanHs MeToAiB STEM. OcraHHE TPOSBISETHCS B TOMY, IO BYUTENl YacTillle BHUKOPHUCTOBYIOTH 3BHYHI
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«TpaUIiKHI» METOAW HABYAHHS: YYUTEIb BHCTYNA€ B pOJI «TPAHCIATOpa 3HAHB», a Y4YCHb € ITACUBHUM
«mpuiiMadgeM», 10 cymepednth Metogoiorii STEM-ocBiTH, sika BHUMarae axkTHBHOI y4acTi, IPOBEICHHS
JOCITiIPKCHHSI, IPOEKTYBAHHS 1 CIIBIpaLli BCiX Cy0’€KTiB OCBITHBOTO mporuecy [4].

Sk 3a3HAyUanocs BHUINE, Ceped TPYMHOIIIB, SKI BiAUYBAIOTh yYUTEN, € HU3bKa BIICBHCHICTh y 3HAHHAX 3
MICBHUX JIUCIMILTIH. BogHOYAaC yduTesdi MOYyBalOTHCS JOBOJI BIICBHEHO B HAaBYaHHI YYHIB MOYATKOBUX KJIAciB
MaTEMaTHIIli, TPUPOIO3HABCTBA, MPOTE MEHITIC BIICBHEHO B MUTAHHAX 1H)KEHEPHOTO MTPOEKTYBAHHS Ta TEXHOJIOTIH. 3a
JaHUMH JOCIHIIKEHb, YUUTENl MOYATKOBOI IIKOJM BiJUyBalOTh HU3BKUM piBEHb KOMQOPTY Mix yac MpOBEACHHS
3aHATH 3 IHKCHEPHUX TeM [7].

3a3HaueHi BuUIE MPOOJIEMH TMOPOMKYIOTh B yuHuTens npodeciiiHy (METOIMYHY) HEBIIEBHEHICTb. Taka
HEBIIEBHEHICTh MOJKE IOCHITIOBATHCA THM, IO BUYMTENh MOXE TPAIIOBATH B PI3HUX OCBITHIX CEpeJOBHUINAX
(HanpuKIIaz, IHKITIO3UBHOMY), Y SIKOMY Y4HI MOTpeOyIOTh T0JaTKOBOI METOAMYHOT MIATPUMKH [6].

MeTom0JIOTiUHI TPYAHOII HAWOLIBII OB’ sI3aHl 3 MepeHeCEHHIM MpoQeciifHOl (METOAMYHOI) HEIIEBHOCTI B
Nearoriyly MpakTuKy: po3ymitoun Merogonorito STEM-ocBith, yuuteni yacTo HE MOXYTh YHOpPOBaauTH ii B
OCBITHIM TPOIIEC MMOYATKOBOI IIKOIH (HAIPUKIIA, 3aCTOCYBAaHHS iH)KCHEPHOTO MPOoeKTyBaHHs). Jlo Takux mpobiem
MOYKHA BIJTHECTH ¥ Te, 1[0 BUMTEI HAMATAIOTHCS 3HAWTH OaTaHC MiXK KOPOTKOCTPOKOBUMHE aKaJeMiYHHMU IIIISIMU Ta
MPaKTUYHUMH peallisiMH PO3POOKH Ta HaBuaHHs iHTErpoBaHOro STEM-KOHTEHTY, a TaKO iM BaKKO 1HTETPyBaTH
Pi3HI IMCUMILTIHK B MEXaX OJHOTO KypCy uepe3 iX B3a€MOIIOB’3aHICTh, L0 YacTO 3yMOBJIIO€ MOPYIICHHS 3BUYHOTO
HABYAJILHOTO TUIaHY [5].

JIyis BUpIIIEHHS BHUILIEBKA3aHUX IPO0JIeM yYUTEIeBl HeOOXiaHEe MIMOOKE PO3YyMIHHS HAaBYAJIbHHX MOZEICH,
3[aTHICTh IHTETPYBaTH iX Y €AUHUM OCBITHIH mpoliec, (POKYCYIOUM HaBUYaHHS Ha peajlbHUX MPOoOieMax Ta CTBOPIOIOYN
YMOBH TS JOCITI THUIIEKOT TisThHOCTI YUHIB [ 1].

PecypcHi npoGiiemu Hacamriepe]] 1MOB’si3aHi 3 HECTAYCH) HABYAIBHO-METOAMYHUX MaTepialliB, BiJMOBITHOT
MaTepiaibHO-TEXHIYHOT 0a31 MIKOJIH JJIS IPOBEACHHS eKCIIepuMeHTiB, BukoHanHs STEM-mpoekTiB, 6e3nocepeaHbol
po0OTH 13 CydyacHUMHU TEXHOJOTiSIMH TOIIO. SIK BKa3ylOTh HAYKOBII 3a pe3yJbTaTaMH MPOBEICHOTO JOCTIHKEHHS B
pI3HUX KpaiHaX, y4uTelll MOYaTKOBOI IMIKOJIN 37eOUTBIIOr0 MArOTh TIO3UTHBHI MOTJISIIN 1 BIIEBHEHICTD Y MPOBEICHHI
STEM-3aHATh, IpoTe NPaKTHUYHUMH IEPEIIKOAAMH 3AIMIIAI0TECA pecypeH i yac [7].

OxpeMO JOCTITHAKA HAa3WBAIOTh IME ¥ Taki TPYIAHOII, 3 SIKHMH CTHKAIOTHCS BUUTEIN MMOYATKOBUX KIIACIB y
peaizanii STEM-ocBiTu:

— Jedi|T yacy — yuuTeasIM Opakye dacy Juisd OLTbII JeTaJbHOro Ta rimbokoro BuBucHHI STEM-teM, a
TAKOXK JIJISl PETENBHOI MiATOTOBKH 10 MPOoBeACHHS siKicHOro STEM-3aHSTTS Ha BiAMiHY Bifl MIATOTOBKH JI0 YPOKY 3
IHIIIX HAYaIbHUX TPEAMETIB;

— HenocTaTHS mnpodeciiHa minaroroBka Tta nocBig npoBeneHHs STEM-3ansaTh, sKi TONSATaloTh B
00MEKEHOCTI HaBYaHHS Ta MPOo(eCiiiHOro PO3BUTKY BUMTEINiB y Tainy3i STEM;

— TPYIHOLI B yIIPaBIiHHI OCBITHIM IPOLECOM, IO MOJISITa€ B MOCTIHHII MiATpUMIII Mi3HABAILHOTO iHTEpeCy
Ta aKTUBHOI y4acTi Y4HIB, a TAKOX CTBOPESHHs Oe3reKu mif yac npoBeacHas STEM-3auaTTs;

— BIACYTHICTb MATPUMKH BUUTENIB 3 OOKY aaMiHicTpauii 3akiamgy [7].

Hespakaroun Ha 11l TPYTHOII, JOCHITHUKH ITiIKPECTIOIOTh, IO OUIBIIICTD BYUTEIB MArOTh ITO3UTHBHE
crapnerHs 10 STEM-ocBiTH, Bu3HarOuUM i1 BaXXJIMBICTh JIi PO3BHTKY B YYHIB IOYATKOBOI IIKOJIM HABUYOK,
HEOOXIAHUX IS BUPIIICHHs 3aBaHb Y MalOyTHIX HaBYAIbHUX, MTPOGECIMHUX 1 JKUTTEBMX CHTYAIIsX.

Jlns mononaHHsS BUINE3a3HAYCHHWX TIEpelko] Ha nupixy peamizanii STEM-ocBiTH B MOYaTKOBIH IIKOII
TIPOTIOHYETHCS BIPOBAIKEHHS CTICIaTbHIX KypeiB 3 MeToauku STEM 1 BunTeniB, Ha SKUX CHUTLHO BHKIIAJAIOTHCS
MaTeMaTuKa 1 IpHPOI03HABCTBO, MOJEIOIOTECS iHTerpoBani STEM-ypoku. Taki Kypcu cnpsIMOBaHi sIK Ha PO3yMiHHS
STEM, Tak i Ha ¢opMyBaHHS BMiHb IDIAHYBATH IHTETPOBaHI 3aHATTS. A TaKOX MPOBEACHHS ITUIECTIPSIMOBAHUX ITUKIIIB
«lesson study» (memaroriyna TeXHOJOTiS MPOQECIfHOro PO3BUTKY BUMTEINIB-IPAKTHKIB, L0 MOJSITAa€ B CIUIBHOMY
CIIOCTEPEIKEHHI, IDIaHYBaHHI, TIPOBEJICHHI Ta neTanbHOMY aHamizi STEM-ypokiB rpyrmoro BUMTENIB) 1 Oe3mocepeHio
poboTy 3 IKEHEPHUM AW3AHOM, 1110 HacamIepes MiJBUIIMTE PiBeHb 3HaHb YUUTEIiB 1mpo Metonomorito STEM-ocBiti
Ta BIOCKOHAJIMTH YMIHHS (DOPMYBATH B MOJIOIIINX IITKOJISIPiB HABUIOK X XI CTOMITTSI.

3 ormamy Ha 3a3HayYCHE BUILNE HAyKOBHH IHTEpPEC MPEACTaBIse€ KOMIUIEKCHa MOJENb NpodeciiHol
MEPEMiATOTOBKA BUMTENIIB HAa OCHOBI po3BUTKY STEM-KOMIICTEHTHOCTEH, AKY PO3POOMIIN YKPATHCHKI MOCIITHUKH
[8]. MoxHa cTBepmXKyBaTu, IO 3aMPOIIOHOBaHA MOAEIH CIPSMOBaHA Ha BHUPIIIEHHS OKPECICHUX TPYIHOLLIIB, 3
SIKUMH CTHKAIOTHCS BUMTEN IMOYATKOBUX KiaciB mmig wac peamzarii STEM-ocBitTH. ABTOpH TaKOX IPONOHYIOTH
Mozeb komrerenTHocterd STEM s mpodeciifHoi miArOTOBKY BYMTEIIB Ta HABUAHHS NPOTATOM yChOTO JKUTTS, SIKa
MICTHTh Tpu chepu KommeteHTHOcTe STEM: HaBWuKM, 3HAHHs, PoOOYl Iii 1 YOTHPH HACKPI3HI if 1UX cep
KOMITOHEHTH: BHPILIEHHS NpoOieM (KpUTHYHE Ta KpeaTMBHE MUCICHHS, aHaji3 iH(opmamii Ta MOLIyK pillleHb),
pobota 3 moapMH (KOMYHIKaTUBHI HaBUYKH, KOMaHIHA po00Ta, €MOITIHIIA 1HTEJIEKT Ta YIPaBIiHHI KOHMIIKTAMH),
po0boTa 3 TeXHONOoTisIMH (IIporpaMyBaHHs, poOOTa 3 MIKPOEJIEKTPOHIKOIO, BCTAHOBJICHHS Ta MEpeBipKa 00JaTHaHHS,
B3aEMOJIIT 3 KOMII IOTepaMH), poOOoTa 3 OpraHizallifHOI0 CHCTEMOIO (CHCTEMHHUH aHall3, MPUHHATTSA PIIICHb,
YIIPaBIiHHS PecypcamMHu Ta cTpaTeriuHe IiaHnyBaHHs) [ 8].
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VYemimia peamizamis STEM-ocBiTh B MOYaTKOBIM INKOJI IOTpeOye IOCTIHHOTO IHBECTYBaHHSA B
YUUTEIbCHKHI KaImiTall SIK Ha eTari mpodeciiiHol miArOTOBKY B 3aKjiaJax BHIIOI OCBITH, TaK 1 Ha erari npodeciiiHoro
3pocranHs. [Ipodecifinuii KamiTanm y4uTens, 3riTHO 3 JOCTIKCHHSIMH 3aKOPIOHHUX HAYKOBIIiB, OXOILIFOE CUCTEMY
3HAaHb Ta HABHYOK (MIOACHKMI KamiTand), y4acTb y Mepekax mpodeciiHnX o0’€HaHb CHiTBHOIO HaBYaHHS
(comwianpHUI KariTan) Ta 30aTHICTH 31MCHIOBATH MPOQeciiHy AisUIbHICT (KamiTaid NPUAHATTS pilieHsb). Y po3pisi
MPOOJIEMATHKH JOCTIDKEHHS aKTyalli3yeTbCsl THMTAHHSA BIIEBHCHOCTI BumTes ia peamzamii STEM-ocBitn B
MOYATKOBIH 1Ko, B3aeM03B’ 430K YIEBHEHOCTI BUMTEIIS Ta HOro MpoQ)eCiifHOro Kamitany A0BEIEHO B JTOCIIIKCHHI
A. Honan (A. Nolan) Ta T. Moita (T. Molla) [9]. ABTopu I10XOITh 10 BHCHOBKIB, 3TiJHO 3 SKUMH: YIIEBHEHICTh
YUUTENsl € KIIYOBUM €JIEMEHTOM HOro mpogecioHani3My; BOHA € KPUTHYHO BaXKJTMBOIO YMOBOIO /IS peaizaril
npodeciifiHOro KamiTasy BUHMTENsT — 3POCTaHHS BIEBHEHOCTI BUMTENIB Y3TOMXKYETHCS 31 30UIBIICHHSAM IXHBOTO
npodeciiiHoro kamitany; mpodeciiiHe HaBYaHHs, HACTABHUITBO BiIIrpaloTh BaXKIMBE 3HAYCHHS Yy (OpMyBaHHI
BIICBHEHOCTI BUHUTEIIB, BOHA 3POCTAE IIITXOM HAKOITMYICHHSI €JIEMEHTIB TipodeciitHoro kamitary [9].

3pocranHs npoeCiHOro KamiTaay BYMTENIB IOYaTKOBOI IIKOJH, 30Kpema 10 peamsaiii STEM-ocsiTH,
PO3MOYUHAETHCSA I 4Yac ixHboI mpodeciiiHol MArOTOBKM B 3akiazax Buioi oceith. CaMme Ha IbOMY eTari
npodeciiiHoro craHoBieHHS BaxiauBuUM € (opMmyBaHHs STEM-0pi€HTOBaHMX YCTaHOBOK MaiHOYyTHIX Y4HTENiB
MOYaTKOBOI IIKOMM. Pe3ynbTatm AOCHIDKEHb AOBOAATH, IO NEPEKOHAHHS, YsABJIEHHA Ta HaMipu (opMmyroTh
«mnatopmy», Ha AKid MailOyTHI BumTeni OyAyroTb cBOo 3AaTHicTh BukIazatd STEM-mpenmeTd B MOYaTKOBIH
1IKoJii. BogHoyac BUHUKAE IMHATAHHS IOJAO BIEBHEHOCTI, KOMIIETEHTHOCTI 1 MiATOTOBJIEHOCTI BUMTENIB IIOYATKOBOI
mkomu 1o peamizamii STEM-ocBitn. LlikaBuM# € BHCHOBKHM JOCHITHUKIB IIIOJO CTaHIB YIIEBHCHOCTI BYHTEIIB Y
peamizanii STEM-nipeaMeTiB y IOYaTKOBIH IIKOJIi: BOHA BapiIOETHCS Bl YIIEBHEHOCTI HA TaHWH MOMEHT (aKTyalbHa
BIICBHEHICTbH), BUOIPKOBOi BIIEBHEHOCTI (HANPUKIIAJ, Y HABYaHHI MAaTEMAaTHKH, ajle¢ HE B HayLli Ta TEXHOJOTISIX), IO
HEJIOCTATHBOI ITiATOTOBKH, 110 MEXKYE 3 TOBHOI HEBICBHEHICTIO y Bukiananai STEM [10].

3 ormsany Ha BKa3aHE BHILE aKTyali3yeTbca mpobiema mpodeciiiHoi miAroTOBKM MalOYTHIX YYHTENiB
MOYaTKOBOI mKkomu 1o peamzamii STEM-ocBitu. IlpoBeneHnii aHami3 BITYM3HSIHUX Ta 3aKOPIOHHHX JOCHTIKEHB
3aCBIIUY€ 3aHEMTOKOEHICTh Y TOMY, III0 TIONIPHM MOTHUBAIIIIO 1 3aIlikaBieHICTh ¥ pearizamii STEM-0ocBiTH B mO9aTKoBii
TITKOJT, MaOyTHI TEeMarorn MaloTh IEBHI MPOOJEMH 1 BiIyBalOTh OpaKk METOAWYHOI BIIEBHEHOCTI, IO TOJISTAE B
HU3LI TPYAHOLIB, 30KpeMa IHTErpyBaHHI 3HaHb 3 PI3HUX OCBITHIX Taly3ed, 3acTOCyBaHHI 1H)KEHEPHOTO
npoekTyBaHHs, po3podui STEM-ypokiB Toro.

s momonanHs TpyaHOWIIB y pearnizauii STEM-0cBiTH Ha MpakTUL TOCTIIHAKY MPOIOHYIOTh Pi3HI HUISXU
BYJIOCKOHaJICHHsI MPO(ECiiHOI IMiATOTOBKM MaMOYTHIX YYUTEIIB ITOYATKOBOI IIKOJIM: OOOB’SI3KOBE OIAHyBaHHS
TOYHHUX HAyK, sIKi € CKIagaukamu 1t peanmizamii STEM, MeTomuk HaBYaHHS OCBITHIX TaTy3eH MOYaTKOBOI ITKOJIH,
3MICTy BHOIPKOBHX OCBITHIX KOMIIOHEHT, CIpsiMoBaHUX Ha STEM-IiATrOTOBKY, YAOCKOHAJEHHS TMPAKTUIHHUX
HaBUYOK i 4ac MpOXOpKeHHs BUpoOHHMYOI menaroriyHoi mpaktuku y 33CO, ywacte y STEM-npoektax [11],
¢opmyBaHHSI HaBuaJlbHOI mporpamu Ta npodeciiiHoro po3BuTky B ramy3i STEM, sxi 3maTHi iHTerpyBaTH
JUCUMILTIHY, 3a0€3MeYNTH PO3YMIHHS MEAAroriYHUX MiIXOMIB Ta MOB’S3aTH 1X 3 PEAbHUM JKUTTSAM Ta HABUYKAMHU
XXI cromitrs [10], 3amydeHHs CTYACHTIB 10 KBa3impo@eciiHOil MISUIbHOCTI 3 METOIO 1X «IIIHOOKOT0 3aHYPEHHS, 110
ymoxmBitoe  oBosiomiaas  STEM-metomukoro [12, c¢.277], o3HalOMJICHHS Ta BHKOPHUCTAHHSA PI3HOMaHITHHX
BIPTyaJIbHHX J1ab0paTopiii, iMepcuBHUX TexHoj0rH (VR Ta AR), MOOITBHUX 3aCTOCYHKIB, [IM(DPOBUX TEXHOJIOTIH Ta
OHJaliH-pecypciB [ 13] Torro.

OxpemMo BapTO CHUCTEMAaTHYHO BiJCIHIIKOBYBATH OUHAMIKY 3MIH y METOIUYHIA YMEBHEHOCTI MalOyTHIiX
YUUTENiB MOYaTKOBOI IIKONMHM. [ IbOr0 MOXKHA BHMKOPHCTOBYBAaTH Ha PI3HMX eTamax ixHboi mpodeciiiHol
miaroroBku Ilkany BrmesHenocti Buutenss TCS (Teacher Confidence Scale) — cnemianizoBanuii ICHXOMETPHYHHI
IHCTPYMEHT, MPU3HAYCHUHN JIJI1 BUMIPIOBAHHS CAMOCIIPHHMHATTS BUMTEIIEM KOMIICTCHTHOCTI Ta 3MI0HOCTEH y pi3HHX
npodeciiinux chepax. Illkana mictuth 32 MyHKTH, OI[iHEHI 3a 6-0anpHOIO IKajow Jlikepra. BoHa moOymoBaHa Ha
OCHOBI BUMIpIOBaHHS €(EKTUBHOCTI BUMTENS 1 30cepe/KeHa caMe Ha BIIEBHEHOCTi, HEOOXiTHIM Ui yCHIIIHOTO
BUKOHAaHHS OCHOBHHMX OCBITHIX Ta opraHizamiiiaux 3aBfanb [14]. TCS migkoM miaxoauTh Ui BUMIPIOBaHHS
METOIMYHOI BIIEBHEHOCTI MaOYTHBOTO BUMTENA B po3pi3i npobnemu peamizanii STEM-ocBiTi B mo4aTKOBi# 1Ko,
30KpeMa JIJIsl BIJICTEXKESHHS PO3BUTKY BIIEBHEHOCTI, 3MiH i 3 4aCOM, Y3TO/DKYIOUH 3 TAKUMH TphoMa (haKTOpaMH:

— HaBYaHHS MaTeMaTHKHU / IPUPOJO3HABCTBA (BHUMIPIOE BIIEBHEHICTh y HABYaHHI CKIAJHUX IOHATH Y
MaTEMAaTHIIl Ta MPUPOTHUYNX HAyKaX, BAKOPUCTOBYIOYN KOHKPETHHH TOCBI Ta 3aCTOCOBYIOUH BIATIOBITHI METOIUKH
HaBYaHHS);

— 1iHHOBaUiliHI METOIM HaBYaHHs (OLIHIOE BIEBHEHICTh Y BIPOBAPKCHHI CY4aCHHX METOMIB Ta 3aco0iB
HaBYaHHSI, BKJIIOYAIOUH BUKOPUCTAHHS TEXHOJIOTiH, po3poOKy KpUTEPIiiB OLiHIOBaHHS, BUOIp BiIIOBIAHOI TiTEpaTypu
JUTsI HABYaHHS KOHKPETHOI TEMH Ta PO3YMIHHS BIUIMBY KYJBTYPHOTO PI3HOMAHITTS);

— yIpaBIiHHSA KjacoM (OITIHIOE OPTaHI3aTOPChKI Ta KOMYHIKAIliHI 34i0HOCTI, BKIIOYAIOYM YIPABIIHHSI
CepEIOBHILIEM Yy KJiaci, MPOBEACHHs IUCKYCiH, (OpMyBaHHSA MOYYTTS CIIIBHOTA Ta S(PEKTHBHE BHUKJIAJaHHSA B
pi3HOMaHITHUX 200 cKIagHuX ymoBax) [14].
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OTKe, TaKUil CUCTEMHUI MiAXiz 10 IpOoQeCiiHOT MArOTOBKH BUYMTEIIIB IIOYATKOBOI IIIKOJIM B 3aKJIaJaX BUIIIOT
OCBITH cripusaTUMe (OpMYyBaHHIO B HMX HAaBHUYOK, 30KpeMa H METOIUYHOI BIICBHEHOCTI, HEOOXITHUX IS peasizariii
STEM-ocBitu B ixHiil MaiiOyTHii MPaKTHYHIN TisSUTEHOCTI.

BucHoBkM i mepcmeKTHBH TOMAJBIINX JOCTIIMKeHb. Y3arajlbHCHHS PE3YJIbTAaTiB IPOBEICHOTO
TEOPETUYHOTO aHali3y JA€ MiACTaBU KOHCTATYyBaTH, MO epeKTuBHicTH iMruieMenTanii STEM-ocBiTH B moYaTKOBii
JAHIlI HE € «aBTOMATH30BAaHMM» HACNTIJKOM VIIPOBA/DKCHHS JIMINE 1HHOBALlIWHMX TEXHOJIOTIH Ta mporpaM, a
0e3nocepeTHbO KOPEITIOE 3 piBHEM MPOQECiiHOi KOMIIETEHTHOCTI Ta METOJUYHOI BIICBHEHOCTI Tienarora. BusiieHo,
IO KIIIOUOBI Oap’epH, sKi mepemkomkaioTs TpaHcdopmauii morenuiany STEM y peanbHy OCBITHIO HpakTHKY
MOYATKOBOI IITKOJIH, MAIOTh KOMIUICKCHHI XapaKTep i TPYIMyKThCS 32 TPhOMa OCHOBHUMHE HaNpsMaMHu: MPOQeCiitHui,
10 3yMOBJICHUI (PParMEHTapHICTIO 3HAHb YYMTENIB Y KOHKPETHHX Taily3sX (30Kpema, iHKeHepii Ta TeXHOJOTisX),
JIOMIHYBaHHSM TPaJMLIAHUX PEHPOIYKTHBHUX METO/IB HaBYaHHS Ta Ae(PILMTOM IHCTPYMEHTApPIrO IS OLIHIOBAHHS
IHTETPOBAHMUX PpE3yJbTAaTiB HAaBYAHHS; METOAOJIOTIYHMHN, IO BHUSBIAETHCA Y CKIQJHONIAX TPOEKTYBaHHA
IHTETPOBAHOTO KOHTEHTY, MONIYKY OajlaHCy MK aKaJeMIYHUMH IUISIMH Ta MPAKTUKO-OPIEHTOBAHUM HaBUYaHHSM, a
TAKO’K y HEBIICBHEHOCTI IIiJ1 Yac pOOOTH B KJIaci, 30KpeMa i B IHKIFO3UBHOMY CEPEOBHIIIL; PECYPCHHI — ITOB’ sI3aHUI
3 nmedimuroM dYacy IS MIATOTOBKH Ta TPOBEACHHS 3aHATh, HEIOCTATHHOIO MaTepiayIbHO-TEXHIYHOIO 0a30i0 Ta
CIIPHUSIHHSIM 3 OOKY aIMIHICTpaIlii 3aKJIaxy OCBITH.

JloBeneHO, IO TIONPU TTO3UTHBHE CTaBleHHS BuuTelniB 10 STEM-migxomy, iXHS IISUTBHICTE YacTo
CYIIPOBOJKYETHCS OpPaKOM «METOIUYHOI BIIEBHEHOCTI», 30KpeMa IIiJ] Yac peajizaiii iHKEeHEPHOTO MPOEKTYBaHHS,
iHTerpauii aucuuimiin ta po3pobnenas STEM-ypokie Ta STEM-konTenTiB. [lepcniekTuBr po3B’s3aHHS OKPECICHUX
npoOyieM BOauaeMo B CHCTeMHi MopepHizawii mpodeciiiHoi MmiAroToBkH 3100yBadiB BHINOI OCBITM Ta Hporpam
migBuIIeHHST KBamiikamii yumTemiB-mpakTukiB. lIpoBexeHe AOCTIKEHHS akKTyalli3yBalOo HH3KY CTpaTerigyHux
3aBJlaHb, SKi MOXHA PO3TJIIATH SK MEPCIEKTUBYU MONANBIINX HAYKOBUX PO3BIOK: PO3MIMPEHHS MOXKIMBOCTEH JJIS
HeTepepBHOrO TpodeciiHoro po3BuTKy memarorie y ramy3i STEM, HEoOXifHICTh MOAAIBIIONO EMITIPUYIHOTO
BUBUCHHS ()EHOMEHY METOJMYHOI BIIEBHEHOCTI MaOyTHIX yYHTEIiB IOYATKOBOI MIKOJIM TiJ] Yac IXHbOI mpodeciitnoi
TMiATOTOBKH B 3aKJIa][i BUIIOI OCBITH.
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IMPLEMENTATION OF STEM EDUCATION IN PRIMARY SCHOOL: ISSUES OF TEACHER
PROFESSIONAL TRAINING AND METHODOLOGICAL CONFIDENCE
Hnezdilova Kira
Doctor of Pedagogical Sciences, Professor, Professor of the Department of Primary and Special Education
Bohdan Khmelnytsky National University of Cherkasy

Introduction. Numerous researchers, citing empirical evidence, maintain that the implementation of STEM
education in primary grades fosters the development of critical thinking, cross-curricular skills, and cognitive interest
necessary for lifelong learning. This approach is regarded as an effective instrument for preparing young learners for
a future dominated by innovation and technology. However, creating a supportive environment for the personal
development of each student — accounting for their individual interests, needs, and abilities —depends primarily on the
teacher. The successful realization of STEM education, particularly at the primary level, hinges on the professional
competence and methodological confidence of elementary school teachers, who face significant conceptual,
pedagogical, and practical challenges in the contemporary educational landscape.

Purpose. The purpose of the article is to analyze current domestic and foreign studies to identify key issues
that hinder the effective implementation of STEM education in primary school. On this basis, ways to improve the
professional training of future teachers for the successful implementation of an innovative approach in their practical
activities are justified.

Methods. The theoretical aspect of the study is based on a combination of scientific approaches (systemic,
interdisciplinary, competence-based, activity-based, personality-oriented). In the course of the study, general
scientific methods were used: analysis and synthesis of scientific sources, comparative analysis of domestic and
foreign studies, generalization and systematization of scientific approaches, provisions, views, and conclusions, which
made it possible to conduct a comprehensive analysis of the main problems that hinder the effective implementation of
STEM education in primary school and to outline ways to improve the professional training of future primary school
teachers for the implementation of STEM education.

Results. Today, the issue of professional training of future primary school teachers for the implementation of
STEM education is becoming increasingly relevant. An analysis of domestic and foreign studies shows concern that,
despite their motivation and interest in implementing STEM education in primary schools, future teachers feel
methodologically uncertain, which consists of difficulties in: integrating knowledge from different educational fields,
applying engineering design, developing STEM lessons, etc. To solve these problems, researchers suggest: compulsory
mastery of the exact sciences that are components of STEM implementation, primary school methodologies, the content
of selective educational components aimed at STEM training, improvement of practical skills during teaching practice in
secondary schools, participation in STEM projects, the formation of a curriculum and professional development in the
field of STEM that can integrate disciplines, ensure understanding of pedagogical approaches, and connect them with
real life and 2 1st-century skills, the involvement of students in quasi-professional activities for the purpose of their «deep
immersion, enabling them to master STEM methodology, familiarization with and use of various virtual laboratories,
immersive technologies (VR and AR), mobile applications, digital technologies, and online resources, etc.

1t has been proven that despite teachers' positive attitudes toward the STEM concept, their practical activities
are often accompanied by 'methodological uncertainty,’ particularly during the implementation of engineering design
and the integration of various disciplines. Prospects for overcoming the outlined problems lie in the systemic
modernization of the professional training of future teachers, as well as professional development courses and
programs for practicing educators.

Originality. The scientific novelty of the conducted research lies in outlining the key difficulties faced by
primary school teachers during the implementation of STEM education, identifying ways to overcome such
difficulties; and actualizing the issue of a teacher’s methodological confidence.

Conclusion. A summary of the analysis results suggests that the successful implementation of STEM
education at the primary level is not an automatic consequence of introducing innovative programs, but directly
correlates with the level of professional competence and methodological confidence of the teacher. It has been found
that the key barriers that hinder the transformation of STEM potential into real educational practice are complex in
nature and can be grouped into three main areas:

Professional: caused by the fragmentary nature of teachers' knowledge in specific scientific fields (in
particular, engineering and technology), the dominance of traditional reproductive teaching methods, and a lack of
tools for assessing integrated learning outcomes.
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Methodological: manifested in the difficulties of designing integrated content, finding a balance between
academic goals and practice-oriented STEM education, as well as uncertainty when working in inclusive environments.

Resource: related to a critical lack of time for preparing and conducting classes, insufficient material and
technical resources, and weak administrative support.

It has been proven that despite teachers' positive attitudes toward the STEM approach, their practical
activities are often accompanied by 'methodological uncertainty,’ particularly during the implementation of
engineering design, the integration of various disciplines, the organization of the educational process, and the
development of STEM lessons, among other tasks. Prospects for overcoming the outlined problems lie in the systemic
modernization of the professional training of future teachers, as well as the enhancement of professional development
courses and programs for practicing educators.

The conducted research has raised critical issues for both pre-service and in-service primary school teachers,
namely: the modernization of professional training, the expansion of opportunities for professional development in
the field of STEM, and the need for a more detailed study of the phenomenon of 'methodological confidence' through
further empirical research.

Keywords: STEM education, primary school, primary school teacher, pre-service primary school teacher,
professional training of primary school teachers, methodological confidence.
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