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IMPOBJIEMA CTBOPEHHSA STEAM-OPIEHTOBAHOI'O
OCBITHBOT'O CEPEJIOBUIIIA JIJISI PO3BUTKY IH®OPMAIIIMHO-
HA®POBOI KOMIIETEHTHOCTI BUUTEJISI OCHOBHOI IIKOJIA

ITocTaHoBKa Ta OOIPYHTYBaHHSI AKTYAJBHOCTI MPO0JIeMH.

CrpiMKHii  pO3BUTOK  1H(GOPMAIIMHOTO  CYyCHUILCTBA  BUMAara€  BiJ
KOHKYPEHTOCIIPOMOKHO1 MOJIO/I, KpIM JIEMOHCTPYBAHHS 3HAHb, BMIHb 1 HABUYOK Y
MEBHUX Taly3sX HayKd, KPEaTHBHOTO Ta TBOPUYOTO PIIICHHS PI3HUX MPOQeCciiHUX
npobiieM. lle oOyMOBIIOE MOIIYK OCOOJMBUX INUISAXIB PO3BUTKY MNpodheciiiHuX
KOMIIETEHTHOCTEH  y4yuTeniB,  30Kkpema  1HpopmamiiiHo-uudposoi  (IL-
KOMIIETEHTHICTb), 1[0 Ma€ 3abe3neuyBatu (pOpMyBaHHS KOMIETEHTHOCTEH Y4HIB
3T1JIHO 3 TIOCTIMHO 3pOCTAalOUMMU BUMOTaMU JI0 BUITYCKHHKIB 3aKJIa1B OCBITUTA.

OnHuM 13 TakMX NUIAXiB, HAa Hamly AyMKy, € cTBopeHHsS STEAM-
OpPIEHTOBAHOTO OCBITHBOTO CEPENIOBUINA, IO Ma€ CIPUATH BIPOBAKEHHIO
MIPaKTUKO-OPIEHTOBAHOTO, MDKIMCUUIUIIHAPHOTO Ta MPOEKTHOIO MIAXOMAIB IPH
BHMBYCHHI YYHSMU HABYAJbHUX IUCIHMIUIIH MPUPOJHUYO-MATEMATUYHOTO IHKIY 1
pOOOTOTEXHIKM dYepe3 (OpPMYBaHHA B HHX KPEATHMBHOTO, TBOPYOTO MHCICHHS
3aBIKM BHUKOPHCTAHHIO Yy HABYAJIbHO-BUXOBHOMY TIPOIECi PI3HUX Tamy3ei
MUCTENTBA (HaNpUKIIaJl, AU3aiHy, XyJI0KHbOI JITEpaTypH, apXiTeKTypH Ta iH.) [19].

AHaJIi3 OCTAaHHIX XOCTIZKeHb i myOJiKamii.

[HdopmariitHo-TMppoBa KOMITETEHTHICTh OcoOHMCTOCTI  (iH(popMalliiiHa
KOMIIETEHTHICTh,  1H(QOpMAIliHHO-KOMYHIKaIlliiHa  KOMIIETEHTHICTh, LH(]poBa
KOMIIETEHTHICTh)  aHamizyBaiacss  BueHMMH  H. B. banoBcsk  (maiiOyTHiX
exoHomictiB), O.I.ImazynoBoi (maifOyTHix (¢axiBuiB 3 iH(OpMaLIHHUX
TEXHOJOTIA B  yHIBepcuTeTax arpapHoro npoduto), T. M. demunenko

(iHpopmaniitHa KyneTypa cydacHoro Buutens), C. M. IBaHOBoO (HayKOBUX



MpaIliBHUKIB y Tally3i nenarorivanx Hayk), M. C. ['onoBanboM (BHUKIIa/1a4a BUIIIOTO
HaBYabHOTO 3akiany), A.b. KouapssHoM (HaykoBO-TearoriyHuUX MpaliBHUKIB
rYMaHITapHUX CHelladbHOCTEN KiacuyHuxX YyHiBepcuterTiB), O. B. OBuapyk
(BunTens B ymoBax pedopmyBanHs ocBiTH), H. B. Copoxko (BunteniB (ionoriaHot
cnemianbHocTi), O. M. Chipiaum  (MailOyTHIX  BUMTENiB  1HQOPMATHUKM),
H. M. Yepnyxoro, M. B. Ko3up (MeHemxepiB y Cy4acCHOMY OCBITHBOMY IPOCTOPI)
Ta iH. BOHM akleHTyIOTh yBary Ha TOMY, IO ISl KOMIIETEHTHICTh € 3/IaTHICTIO
ocobuctocti 3acrocoByBaru IKT st pilmieHHs 3agad y >KWTTI, HaBYaHHI Ta
npodeciitHol AISUTBHOCTI, IPU MOCTIHHOMY PO3BUTKY 11 BIIPOJIOBX KUTTS [4].

Ponme Ta 3nauenHss STEM-ocBiTM y HaBYaIbHO-BUXOBHOMY MPOIECI
OCHOBHOI MIKOMM s (OPMYBaHHS B YYHIB KIIOUYOBHX KOMIIETEHTHOCTEH
aHali3yBalM y CBOiX poOorax Bitum3HsHi HaykoBli O. B. bapna, H. P. banux,
I. I1. Bacunamko, B. 10. Beanuxo, H. O. I'onuaposa, C. JI. 'opbenko,
O. B. JlozoBa, H. B. Mop3e, O. O. Ilatpukeesa, I'. I1. lImurep Ta 1H., 3apyOixHi
nocmigaukun Manite [e6pi (benmeris, 2016) [16], Hp. Aryema I'pac-Benackec
(Ipmanmis, 2016), Bimana xyn Kamanomin (3aximna Iugis, 2016) [20], Xeini
Caonert (CILIA, 2013) [13], Maptin Hikipk (CIIA, 2012) [17] Ta iH.

[TutanHs 100 HEoOXigHOCTI 3aimydeHHs wmwuctenTBa (Art) mo STEM-
OpPIEHTOBAaHOTO MIAXOJY HABYAHHSA, IO PO3YMIETHCA SIK MDKIUCUUIUIIHAPHA
1HTEerpaliss MNPUPOTHUYMX HayK (aHDI Science), TEXHOJOTIYHMX HayK (aHIIL
Technology), imxenepii (anri. Engineering) Ta marematuku (anri. Mathematics) y
HaBYaJIbHO-BUXOBHOMY TMpPOIIECI 3aKjiaay OCBITH, 30KpeMa OCHOBHOI mmikonu [1],
posrisinanu BueHi xon Tepuodd (CHIA, 2011), . A. Coyca, T. Iaitnexi (CLLA,
2013) [18].

[IpoGnema mpoeKTyBaHHS Ta BUKOPUCTAHHS KOMIT FOTEPHO OPIEHTOBAHOTO
HaBYAJILHOTO CEPEIOBUIIA JIJIsl YIOCKOHAJICHHS OpraHi3ailii HaB4ajJbHO-BUXOBHOTO
MpOIIECY OCHOBHOI  IIKOAM  po3nsimaroTeess  y  pobortax  B.FO. bukosa,
C.I'. JIJureunosoi, B.II. Onekciok, C.O. CemepikoBa, K.I. CioBak, A.M. Ctproka,
MLII. [Iumkinoi, Axmenom Ao66aci (Ahmed Abbasi), Canparik Capkepom
(Suprateek Sarker), Pomxepom Hanrom (Roger H. L. Chiang) Ta in.



He 3Bakaroun Ha 3HA4YHy KUIBKICTh HAYKOBUX JIOCTIDKEHb IIOAO
BripoBakeHHss STEM-0CBiTH y HaBYalIbHO-BUXOBHUN MPOIEC OCHOBHOI IIKOJU Ta
HeoOX1qHOCTI 3anmydeHHss muctentBa (Art) mo STEM-opieHTOBaHOTO MIAXOMY
HAaBYaHHS, TMPoOJeMa HAYKOBO-TEOPETUYHOTO OOTPYHTYBAaHHS Ta PO3POOKH
STEAM-0pieHTOBAaHOTO OCBITHBOTO CEPENOBUIIA AJs PO3BUTKY 1H(MOpMaliitHO-
1M(ppPOBOI KOMIIETEHTHOCTI BUMTENS, IO BpPaxoBy€ WMOro MpakTU4HI MOTpeOUu Ta
BMMOTH CYCIIJIbCTBA J0 OpraHizallii HaB4aJIbHO-BUXOBHOT'O MPOIIECY, € JOKIHIISI HE
pO3B’s3aHOI0 Ta TMOTpeOye HAyKOBOIO JIOCHIDKEHHS Ui YAOCKOHAJICHHS
npodeciitHol MisTTBHOCTI BUMTENS 3a JOTIOMOTOI0 TMPOEKTYBAaHHS 1 BUKOPHUCTAHHS
STEAM-0pieHTOBaHOTO OCBITHHOT'O CEPEIOBHIIA OCHOBHOT IITKOJIH.

Mertorwo crarri € yrouHeHHs mNOHATTE STEAM-opieHTOBaHE OCBITHE
CEpelIOBUILE Ta BHOKPEMJICHHS OCHOBHMX MOrO €JIEMEHTIB [UIsl PO3BUTKY
1H(pOopMaLITHO-IU(PPOBOT KOMIIETEHTHOCTI BUUTEISE OCHOBHOI IIKOJIH.

MeToau xocaigKeHHsl.

Jnst  [HOCATHEHHS METH JIOCHIPKEHHS BUKOPUCTOBYBAJIUCA  METOAU
CUCTEMHOT0 1 TIOPIBHSJIBHOIO  aHali3y  MEJaroriuyHuX, ICHUXOJIOTIYHUX,
¢bimocochKUX, COMIOIOTIYHUX MPallb, METOJUYHOI Ta CIEHIATLHOI JTITepaTypH IS
3’sacyBaHHs ~ npoOinemMu  ctBopeHHS ~ STEAM-opi€eHTOBaHOTO  OCBITHBOTO
cepeloBuMIIa Ta  HOro  COPUAHHS  PO3BUTKY  1H(pOpMaUiIiHO-IU(PPOBOI
KOMITETCHTHOCTI BUMTEIISI OCHOBHOI IIIKOJIM; HOPMATHBHO-TIPABOBOI JOKYMEHTAIII1
I10JI0 PO3BUTKY 0a30BOi CEPEIHBHOI OCBITH; aHaJi3 BITYM3HSIHOTO Ta 3apyOiKHOTO
nocBigy BukopuctaHHs STEAM-opi€eHTOBaHOrO OCBITHBOTO CEpPEAOBHILNA Y
OCHOBHIN TIKOJNi; CHHTE3 Ta Yy3arajbHEHHs Ui (OPMYIIOBaHHS OCHOBHHUX
MOJIO’KEHb JOCIIKEHHS, IHTEpIpeTallisi pe3yJibTaTiB JOCIITHUIBKOI POOOTH.

Buxkiaax ocHoBHoro wmarepiany. Jlns yrouneHHss mnoHATrTs STEAM-
OpIEHTOBAHE OCBITHBOTO CEPEOBUIIE, BUOKPEMIICHHS OCHOBHUX HOTO €JIEMEHTIB
Ta 3’ACyBaHHS iX 3HA4YEHHS ISl po3BUTKY IL[-KOMMETEeHTHOCTI BUMUTENS] OCHOBHOI
IIKOJIM, TEPII 32 BCE, CXapaKTEPU3YEMO II0 KOMIETEHTHICTh 3TIHO 3 HayKOBOIO
JITEPATypPOIO Ta AEP>KaBHUMH JTOKYMEHTAMHU.

Tak, y «KoHuenuii HOBOI YKpaiHCBKOI IIKOJIW» CEpPel NECITH KIHOHYOBUX



KOMITETEHTHOCTEH, SKMMHU Ma€ BOJOMITH (DaxiBellb, 30KpeMa BUUTENb, Ta YUYCHD,
1H(popMaIiitHO-1IM()pPOBA KOMIIETEHTHICTh BU3HAYAETHCA SIK BIIEBHEHE T4 KPUTHYHE
3acTocyBaHHs 1H(popMaliiHo-KoMyHikaiiitHux texnosorid (IKT) mus ctBopenHs,
MOTIyKy, 00poOku, oOMiHy iH(MOpMariero Ha poOOTi, B MyOIYHOMY MPOCTOP1 Ta
MPUBAaTHOMY CIIUJIKYBaHHI, HaBUUYKM Oe3neku B [HTepHeri Ta kiOepOesmemi mpu
BpaxyBaHHI aBTOPCHKOI'0 MPaBa, IHTEJIEKTYyaJIbHOI BIACHOCTI Ta 1H. [7].

3 ommay Ha BHINE3a3HAYeHE CHiJ BIIMITUTH HAyKOBI JHMCKYCIi 1010
Bu3HaueHHS I[K-kommerentHocTi (Oiapmie 20 OCHOBHUX JOCHIKEHBb 13 IIHX
nutadbk Ta nmoHaa 100 pizHuxX myOmikarii), mo Oyau posmnodata y 2005 pormi 3a
niaTpuMkoro €Bporneiicbkoi Komicii [11].

Tak, BIIepIie BUCHOBKH 1100 BU3HAYCHHS Ta (h)OPMYBaHHS paMKHu 1TU(HPOBOI
komrereHTHOCTI (DigComp) omy6mikoBano B 2013 pori. Born cramm 6a3or0 s
pO3pOOKM Ta CTpareriyHoro IUIaHyBaHHSA IU(POBUX IHILIATUB SIK Ha
€BPOIEUCHKOMY, TaK 1 Ha BITYU3HSIHOMY J€p:KaBHOMY piBHAX. Y yepBHI 2016 poky
Oyno omy6mikoBano 3BIT «lludposa xomnerenTtHicTs 2.0: Cucrema 1udpoBoi
koMmneTeHTHOCTI TpoMmassH» (anmn. DigComp 2.0: The Digital Competence
Framework for Citizens) excneptiB Piinu Byopikapi (Vuorikari, R.), I ITroni
(Punie, Y.), Credana Kapperepo (Carretero Gomez S.), Ban nen bpane (Van den
Brande, G.) €Bponeiicbkoi Komicii 3riiHo 3 npoektoM «Hayka aist momituku» [11].
Y HbOMY 3IIHCHEHO OHOBJIEHHS TEPMIHOJOTIi, BHU3HAUYEHO KOHIENTYaJbHY
etajoHHy wmoxaens DigComp 2.1 Ta Hamadi mpukiaagd il peamizaiii Ha
€BPOIENCHKOMY, HAallIOHATBHOMY Ta PET10HAIBHOMY PIBHSX.

Y 2017 poui B Mexax mnpoekry €Eponeiicbkoi Kowmicii «Hayka s
NOJITUKK» OyB omnyOnikoBaHuil JokymMeHT LludpoBa KOMIETEHTHICTh JUIs
TPOMAJIsiH 3 BIChMOMa PIBHSMH 3HAaHb Ta MPUKIAJaMHu BUKOpHUCTaHHsS (aHT. The
Digital Competence Framework for Citizens with eight proficiency levels and
examples of use), MmO HazaB MOXIMBICTb EKCHEpTaM JOCIHIKYBaTH pPIBEHb
(TOYaTKOBOTO, CEPENHBOTO Ta MPOCYHYTOTO) BOJIOMIHHS ITI€I0 KOMITETEHTHICTIO

BuntTessamu [ 11]



Takconomis  iHpopmaIiiHO-IMPPOBOT  KOMIIETEHTHOCTI ~ OCOOMCTOCTI
BianosigHo 10 DigComp 2.0; 2.1 Bkitoyae B cede Taki cepu (puc. 1):
1. IHpopmarniiiHa rpaMOTHICTh Ta BMIHHS MPALIOBaTH 3 JAHUMHU (AHIIL

Information and data literacy);

2. KomyHikariist Ta ciiBpoOiTHULITBO (aHr1. Communication and
collaboration);

3. CrBopenHns 1udpoBoro koHTeHTY (aHr1. Digital content creation);

4, besneka (anri. Safety);

5. Pimenns npo6mnem (anri. Problem solving).

nepernsg, NoWyK Ta dinbTpalis AaHnX

IHchopmaLiiiHa rpaMOoTHICTL Ta BMIHHA NpaLBaTh 3 ,D,aHMM[ OLjiHKa AaHuX Ta Yuchposoro BMIcTy

\ yNpaeniHHA AaHNMN Ta LMDPOBUM KOHTEHTOM

B3aemogin cy6'ekTis Yepes undposi TexHonoril

CNinbHe BUKOPUCTAHHRA UMDPOBKX TEXHONOrN

rpoMapsHchka y4acTb 3a AONOMOroK LMPOBKX TEXHONOTINH

cnienpays 3a AONOMOroK LUdpoBUX TEXHONOr

Mepem-mﬁ ETUKET

KoMyHiKaujia Ta cniBpoGiTHUUTBO f

yNpaeniHHA Undpposoto igeHTUdikaLjieo

po3pobka LU pOBOro KOHTEHTY

| DigComp 2.0 |

ﬁ iHTerpayis Ta nepepobneHHA UMPOBOro KOHTEHTY
ABTOpPCBKE NpaBo Ta NiyeHaii
t nporpaMyBaHHs

3aXUCT NepcoHanbHUX AaHUX Ta KoHdigeHUinHocTi

CTBOpPEHHA LN(POBOro KOHTEHTY

3aXWMCHI NpUCTROT

Besneka
3aXUCT 300pOB'A Ta Bnarononyyus

3aXUCT HAaBKONWLWHBOro cepegoenya

BUABNEHHA Ta BUPIWEHHA TEXHIYHUX Npobnem

BU3Ha4YeHHA ncrrpeG Ta TeXHONOriYHMX BUMOT

PiweHHA npo6nem

\ KpeaTHBHe BUKOPUCTaHHSA iHhopMaLiiiHO-KOMYHikaUiliHNX TeXHonorii

BM3HAUEHHA NPOranuH Ta caMmoolinka y cchepax iHgopMaLUiiHo-UMbpoBOl KOMNETEHTHOCTI

Puc. 1. Takconomist iHpopMatiifHO-1TU(POBOI KOMIETEHTHOCTI OCOOUCTOCTI
B1noB1AHO 10 DigComp 2.0, 2.1 [11]

3rifHo 3 TakcOoHOMi€l  iH(opMaIritHO-IMPPOBOT  KOMITETEHTHOCTI

ocobuctocti BianoBigHO 10 DigComp 2.1 po3missHeMO AOKIaAHIIIE CKIaAHUKH

KOXKHOT cepH, 1110 MOXKYTh OyTH BaKJIMBUMH JUIsl po3BUTKY IL[-kommeTeHTHOCTI

BUYUTCIIA.



[HdopmariiiiHa TpaMOTHICTh Ta BMIHHS TMPAIIOBATH 3 JAHUMU OXOIUTIOE TaKl
CKIIQHUKU:

- nepersil, momyK Ta (QuibTpariis gaHux s (GOpMyBaHHS 3aBIaHb 1
MUTaHb 1M0J0 1HGOPMAIIHHUX TOTPeO, MOITYyKYy AaHUX Ta BMICTY B IHUGPOBOMY
dbopmari B iHGOpMAIIHHOMY MPOCTOPi, s JOCTYMY IO JAHUX Ta MEPEMINICHHS
MIXK HUMU; CTBOPEHHS Ta OHOBJICHHSI OCOOMCTUX CTPATETii MOUTYKY JTaHUX;

- OIIHKa JaHWX Ta IU(POBOro BMICTYy uepe3 aHaji3, IMOPIBHIHHA Ta
KPUTWUYHE OI[IHIOBAaHHS aBTOPUTETHOCTI Ta HAMIMHOCTI JpKepen JaHuX, iHdopmarii
Ta 1U(GPOBOTO KOHTECHTY;

- YIpaBJIiHHA JaHUMHU Ta HU(PPOBUM KOHTEHTOM, OpraHizailisi, 30epiranHs Ta
OTPUMYBAHHS JaHUX Y IMTU(GPOBUX CEPEIOBUINAX.

KomyHnikartiist Ta criiBpoOITHUIITBO BKJIFOUAE B cebe:

- B3aeMOJII0 uepe3 1UU(POBI TEXHOJOTl, TOOTO B3aEMOAIS 4Yepe3
pI3HOMaHITHI HMU(PPOBI TEXHOJIOTIT Ta PO3YMIHHS BIANOBIAHUX ITUGPOBUX 3aC001B
KOMYHIKAIIii 17151 JaHOTO KOHTEKCTY;

- CIJIbHE BUKOPUCTAHHS HU(PPOBUX TEXHOJIOTIH, a came, OOMIH JaHUMH Ta
1I(HPOBUM BMICTOM 3 THIITUMHU 32 JOTIOMOTOO BiJIMOBITHUX MU(PPOBHI TEXHOJIOTI,

- TPOMAJITHCHKY Y4YacTh 3a JIOTIOMOTOI0 IU(POBUX TEXHOJIOTIH, IO O3HAYAE
OpaTi y4acThb Yy CYCINUIbCTBI 4Y€pe3 BUKOPHCTAHHS JEpKaBHUX 1 MPUBATHUX
U(GPOBUX TMOCIYT; IIYKAaTH MOXIJIMBOCTI JJisi CaMOBPSAyBaHHS Ta y4acTi
IrPOMAJISTHCTBA IIUISIXOM BIJIMTOBITHUX 3aXO/1B IIU(PPOB1 TEXHOIOTI],

- CIOIBOpAI0 3a JIONOMOTO0 IHU(PPOBUX TEXHOJIOTIH, a came,
BukopuctoByBath IKT s CHiibHOI JISZIBHOCTI, CHIJIBHOTO OYAIBHHUIITBA 1
CTBOPEHHS PECypCiB Ta 3HAHB;

- mepexunuit etuker (Netiquette), mo mnomnsrae y HaOyTTI 3HaHb MPO
MOBEAIHKOBI HOPMHM Ta HOY-Xay IpPH BHKOPUCTaHHI IU(PPOBUX TEXHOJIOTIH Ta
B3a€EMO/JIII0 B IU(POBUX CEPENOBUIIAX, afanTalllsl KOMyHIKalIMHUX CTpaTerii 1o
KOHKPETHO1 ayIuTOpii Ta YCBIJIOMJIIOBAaTH PI3HOMAHITHICTh KYJIBTYpP 1 MOKOJIHb Y

U(ppoBUX cepeIOBUIIIAX;



- yOpaBliHHS THU(PPOBOIO 1ACHTH(IKAIIEI, IO MOJATAE Y CTBOPIOBAHHI Ta
KEepyBaHHI OJHIEI0 a00 KUIbKOMa IUGPOBUMHU 1MeHTU(DIKAIISMU, 3aXUCTI CBOET
pernyTanii, KepyBaHHI JIaHMMH, 110 CTBOPIOIOThCA KUIbKOMAa LU(PPOBUMU
THCTPYMEHTaMH, CePEIOBUINAMHU Ta MTOCITyTaMHU.

CrtBOpeHHs IM(PPOBOr0 KOHTEHTY OXOIUIIOE TaKi MpoOIeMu:

- po3poOka 1HU(POBOTO KOHTEHTY /I CTBOPEHHS Ta penaryBaHHS
1M (POBOTO BMICTY B pi3HUX (hopmaTax;

- 1HTErpalis Ta nepepoosieHHs MUGPOBOrO KOHTEHTY, 3 METOI0 3MIHUTH,
BIOCKOHAJIUTH, MOKPAILUTH Ta IHTETPYBaTH JaHl Ta BMICT y ICHYIOUMi HaOl1p 3HaHb
JUTsl CTBOPEHHSI HOBUX, OPUTTHAIBHUX Ta BIJIMOBIIHUX 3HAHb;

- aBTOPChKE TPABO Ta JIIEH31l, 0 Ma€e PO3YMITHCS, SK 3aCTOCYBaHHS
aBTOPCBHKOIrO MpaBa Ta JINEH31i Ha JaHl Ta HU()POBUN BMICT;

- NpOrpaMyBaHHs, a caMe, IJIJaHyBaHHS Ta po3poOKa MOCIHIIOBHOCTI
3pO3YMUIUX THCTPYKIIIHM MI0/I0 OOYKMCITIOBAIBHOI CUCTEMHU JIJIsi BUPIIIECHHS 3a7aHO1
mpoOsiemMu a00 BUKOHAHHSI TIEBHOTO 3aBIaHHS.

be3neka oxoroe Taki CKIaHUKU:

- 3aXMCHI MPUCTPOI YISl 3aXUCTy MPUCTPOIB Ta IU(GPOBOrO BMICTY, a
TaKOX JUIsI PO3yMiHHS PH3UKIB Ta 3arpo3 y IMUGPOBUX CEPEAOBHINAX; 3HAHHS PO
3axoau Oe3MEeKU Ta HaJeKHE BpaXyBaHHs HaJAIMHOCTI Ta KOH(QIIEHIIHHOCTI;

- 3aXUCT TMEPCOHATBHUX JaHUX Ta KOHQIJIEHIIINHOCTI B HHUGPPOBUX
CepelioBUIIAX; PO3YMIHHS, SK KOPUCTYBaTHUCA Ta JUIMTUCS OCOOUCTOIO
iHpopMalli€ro, Marud MOXJIUBICTh 3aXHCTHTH ce0e Ta IHIMX BIiJ 30HMTKIB;
PO3yMiHHS, IO UGPOBI CITYKOU BUKOPUCTOBYIOTH «llosiTuka KoH(DIASHITIHHOCTI»
JUISI TIOB1JIOMJIEHHS], SIK BUKOPUCTOBYIOTHCSI OCOOUCTI JaHi;

- 3aXHUCT 37I0pOB'sl Ta OJaromoyiy4dsi, a came, YHUKHEHHS HeOe3NeKH
3IOPOB'SE Ta 3arpo3u A (Pi3MYHOTO Ta TMCHUXOJOTIYHOTO OJaromoaydds i dac
BUKOPHUCTAHHS IM(PPOBUX TEXHOJOTIH; BMIHHS 3axuIaTH cebe Ta IHIIUX Bij
MOXKJIMBUX HEOE3MeK y Nu(poBUX cepeloBUIllax (HApUKIIa, Kibep-3aJIsIKyBaHHs);

3HanHs IKT nns couiansHoro 106po0yTy Ta colliaabHOI IHTETpallii;



- 3aXMCT HABKOJMIIHBOTO CEPEOBHINA, & caMe, 3BEpHEHHS O0COOIMBOI
yBaru Ha BIUIMB HUGPOBUX TEXHOJIOTIA HA HABKOJIMUIIHE CEPEAOBHUIIE Ta iX
BUKOPHUCTaHHS.

Pimrennst mpoGeM BKIIIOYA€E TakKi MUTaHHS:

BUSIBJICHHSI T BUPILICHHS TEXHIYHUX MpoOsieM IpHu poOOTi MPUCTPOIB
Ta BUKOPUCTAaHHI LU(POBUX cepenoBulll (BiJ BHUSBICHHS HECHPABHOCTEH [0
BUPILIEHHS OUIBII CKJIAJHUX MPOOJIEM);

- BHU3HAYECHHA MOTPeO Ta TEXHOJOTIYHUX BUMOI, a caMe, BUSIBJICHHS Ta
OLIIHIOBaHHS MOTpeOu, BUOIp Ta BukopuctaHHs IKT; HamamTyBaHHS HUPPOBHUX
CEpEeoBUII] Ha 0OCOOUCTI MOTPEON 0COOUCTOCTI (HAMPHUKIIA, TOCTYIHICTH);

- kpeatuBHe BukopuctanHs IKT, a came, BuUKOpHCTaHHA LHU(POBHUX
IHCTPYMEHTIB Ta TEXHOJIOT1M JUIsi CTBOPEHHsS 3HaHb, 1HHOBALIM Ta IMPOAYKTIB;
1HIMBIIyaJbHO Ta KOJEKTUBHO 3aliMaTHCS Mi3HABAJIBHOI OOpPOOKOI JTaHMX IS
PO3YMIHHS 1 BUPILIIEHHS! KOHIENTYyalbHUX MpPOOJieM Ta MpOOJEMHUX CUTyalld B
U(PPOBHUX cepeIOBUIIAX;

- BU3HAYCHHSI TMPOTAJIMH Ta CaMOOIliHKa Yy cdepax iHdopmaiiiHo-
uppoBOi KOMMIETEHTHOCTI, 100 3pO3yMiTH, 1€ MOTpiOHO MOKpamuTu abo
OHOBMTH BJIACHI 3HAHHS, BMIHHA 1 HaBuuku y ranys3i IKT, a Ttakoxk, mo0 maru
MOXJIUBICTh MIATPUMYBATU 1HIIUX, HIYKaTd MOXJIMBOCTI JJIi CaMOpPO3BUTKY Ta
JOTPUMYBATHCS Cy4acHOI IU(PPOBOI €BOIIIOIIII.

3 orsiy Ha BUIIE 3a3HAUY€HE, BBAKAEMO 32 HEOOX1IHE BUOKPEMUTH OCHOBHI
BuMoOrH 710 STEAM-0pi€eHTOBaHOTO OCBITHHOTO CEPEIOBUIIIA OCHOBHOI IIIKOJIH, IO
Mae 3a0e31eunTd po3BUTOK [1]-KOMITETEeHTHOCTI BUMTES.

Tak, STEAM-opieHTOBaHE OCBITHE CEpEOBUIIE OE3MOCEPEAHHO OB’ I3aHE
3 TAKUMU TOHATTAMHU SIK «HABYAJbHE CEPEIOBUILE», «KOMII IOTEPHO OPIEHTOBAHE
HaBuanbHe cepenoBuiie» (KOHC), «MoOUIbHO OpIEHTOBaHE HaBYaJIbHE
cepenopuniey (MOHC) Ta «Xxmapo Opi€EHTOBaHE HaBYAJIbHE CEPEIOBUIIE)
(XOHO).

PosrisgsHeMO 111 HOHATTS JOKJIAIHIIIE.



®opmyBaHHS Ta BUKOPUCTAHHS CHUCTEMH BIJKPUTOI OCBITH 3a JOIOMOTOIO
IKT, xoMmm’toTepHO 1 MOOUIBHO OpIEHTOBAHUX CEPEIOBUII HABYaHHS Ta
enexkTpoHHUx ocBiTHIX pecypciB (EOP) poskputo B mpansx B.FO. bukopa [2].
Buenuii, yrouHtoe MOHATTS «MOOUTHPHO Opi€HTOBaHE [HTepHET-cepemoBuie abdo
MOOUILHO OpPIEHTOBAaHE cepeoBUIle [HTEpHET-KOpUCTYBayay, a TAKOXK «MOOLTEHO
opieHToBaHe HaByaibHe cepenoBuliey (MOHC), sk yacTuHy «MOOLIBHOTO
IPOCTOPY, KOMIT FOTEPHO OpIEHTOBaHE (KOMIT’FOTEPHO IHTErpoOBaHe,
nepcoHi(ikoBaHe) BIJIKPUTE CEPEAOBUIIE MisTIBHOCTI (OCBITHBOI, HaBYAJIBHOI,
YOPaBIIHCHKOI Ta 1H.) [HTEpHET-KOpucTyBada, B SKOMY CTBOpPEHI HEOOXIHI 1
JIOCTaTHI YMOBH JUIs 3a0€31e4eHHs Horo MOOUIBLHOCTI» [2, ¢. 22]. Bin BHOKpemIIIoe
Takl BaXJWBI yYMOBHM Uil (POPMYBaHHS MOOUIBHO OpIEHTOBAHOTO OCBITHHOI'O
IaTepuer-cepenoBuma: crBopeHHs1 sikichux EOP; 3abe3nedeHHs BiIKpUTOTO
noctyny 10 EOP ycix ydYacHHMKIB OCBITHBOTO TMPOIECY; pPO3POOJEHHS Ta
BIIPOBA/PKEHHS B OCBITHIO NPAKTUKY I1HHOBALIHI KOMI'IOTEPHO OpPIEHTOBAHI
METOJMYHI CHCTEMHM HaBUYaHHs, 1H(QOpMAIIHO-aHATITUYHI CUCTEMU MIATPUMKH
HAyKOBUX JIOCJIJKEHb Ta YIIPaBJIIHHS OCBITOI 1 Haykow; (opMyBaHHS Ta
PO3BUTOK B 3aKiafax 1 ycraHoBax cucreMu ocBite (CO) meaarorivyHo BUBKEHUX 1
0e3MeYHnX OCBITHIX CEPENIOBUII, 3a0e3neueHHs 0e3nepe0iiHOoro (GyHKI[IOHYBAHHS
1 CBOEYACHE OHOBJIEHHS MHOro CKJaJy; MNPOBEACHHS HENEpPEpPBHOI MIATOTOBKH,
MEPEeniATOTOBKM Ta TMiJBUINEHHA KBamidikamii KaapiB OCBITH (BUYMTEIbCHKUX,
npodecopChKO-BUKIAAAILKIX, HABUYAJbHO-METOAUYHHUX 1 KEPIBHUX) «B HampsMi
AKTUBHOTO 1 TBOPYOIO BHMKOPUCTaHHS B Mpo(eciiiHiil IisiIbHOCTI 3aco0iB 1
TEXHOJIOTIA  BIAKPUTUX OCBITHIX CHCTEM»; CTBOpPEHHS Ta 3a0e3MedeHHs
(YHKIIOHYBaHHS «yCTaHOB 1 HIAPO3AUIIB, IO MIATPUMYIOTh 1 KOOPAUHYIOTbH
npouecu iHMopmaruzamii CO Ha Beix ii opraizamiifHUX PIBHSIX BIAMOBIAHO [0
MOTOYHUX 1 MIEPCIIEKTUBHUX 3aB/IaHb CYCIIJILCTBA Ta OCBITHBOI rajy3i»; CTBOPECHHS
Ta 3a0e3neyeHHs] €(PEeKTUBHOIO (PYHKI[IOHYBAHHS «MEPEX1 HABYAIbHO-BUXOBHHX
3aKj1ajiiB, HABYAIHHO-METOJAWYHUX YCTAHOB, TO3AIIKIIFHUX 3aKJIaJiB, 3aKJIaJliB
MeJaroriyHoi 1 MICIAAIUIUIOMHOT TIeJaroriyHoi OCBITH, 1110 BIANOBIAAIOTH Y

KUIBKICHOMY 1 BIKOBOMY BHMMIpaxX HasiBHIM 1 MEpPCHEKTUBHIA NOTpedl MiATOTOBKU



KOHTHHIEHTY Y4YHIB (CTYJCHTIB, CIyXadiB), BIIKPUTOI OCBITH, IO Oa3yeThCs Ha
3aCTOCYBaHHI B HaBUAJIbHO-BUXOBHOMY Tipoiieci cydacHux [KT. MoxHa 3a3HaumnTH,
o0 i YMOBHM JOKIAJHO XapaKTePU3YIOTh 3MICT Oyab-SIKOr0 KOMII FOTEPHO
OpPIEHTOBAHOTO OCBITHBOTO CEPENOBHINA, TA € CYTTEBUMH JJII HOTO €(EeKTUBHOTO
(YHKIIOHYBaHHS Y HaBYaJIbHO-BUXOBHOMY IIPOLIECT 3arajIbHOTO 3aKJIaly OCBITH.

Cnin Biamitutu nociimkenas K. P. Konoc mono Bumor qo KOHC 3aknany
nicasaumioMHoi neaaroriyHoi ocBity (3III10), a came: cTBOpeHHST KOMPOPTHUX,
3JI0pOB’sI30epiralounMx yMOB JJisl 3J1HCHEHHS MPUPOJIOBIAMNOBIIHOTO BIUIMBY Ha
npodeciiine BnockonaneHHs ciayxadiB KypciB 3I1I10; BpaxyBanas npodeciitHux Ta
OCOOHMCTICHUX TMOTpeO ciyxauiB; 3a0e3neueHHs yMOB €(EKTUBHOTO 3A1MCHEHHS,
MIATPUMKHU Ta KOHTPOJIIO CAMOCTIIHOI poOOTH CilyxauiB Ta 1H. [5].

XOHC, sax 3a3navaroth BueHi (B.}O. bukos, C. I JlutBunoBa, M. II.
[IumikiHa Ta iH.), - 1€ HaBYaJbHE CEPEOBUIIE, Y IKOMY 3a JOTIOMOIOK XMapHHUX
00YMCIIeHb, 1110 BKJIIOYAIOTh B ceOe MporpamHe 3a0e3neueHHs sK Mmociayra (aHr.
Software as a Service, SaaS), mnatdopmy sik mocnyry (anri. Platform as a Service,
PaaS), indpactpykrypy sik nocayry (anrmi Infrastructure as a Service, laaS),
CTBOPIOIOTHCS YMOBM HaBYaJbHOI MOOUIHHOCTI, TPYMOBOi CHIBIpaIi Ta
KOONIEPATUBHOI pPOOOTH BUMTENIB Ta YYHIB s €(QEKTUBHOTrO, OE3MEeYHOro
TOCSTHCHHSI TUIAKTHIHUX IT1TCH.

[Tpu ubOMy AOCTIAHUKH aKIEHTYIOTh yBary Ha pi3Hux ocobmmBoctsix XOHC
BIIMOBIAHO 110 HOT0 chep 3aCTOCYBaHHS.

Tak, M. II. Illumkina npornoHye kKiaacu@ikaiio BUMOI IIOJI0 CTBOPEHHS
XOHC Bu1oro HaB4aJIbHOTO 3aKiany [9], a came:

- MCHUXOJIOrO-MEeAaroriyti, M0 OXOIUTIOITh HACTYIHI KPUTEPIi: HAYKOBICTH;
JOCTYIHICTh, IPOOJEMHICTh; HAOYHICTh; CBIJIOMICTh, CHCTEMATHYHICTh Ta
MOCJTIJIOBHICTh; PO3BUTOK 1HTEJIEKTYaJIbHOTO MOTEHIIANy; 3a0€3MeUYeHHs TOBHOTH
(uimcHOCTI) 1 0e3MepepPBHOCTI AUIAKTHYHOTO LIUKITY;

- TEXHIKO-TEXHOJIOT1YHI, IO OXOIUTIOIOTh HACTYMHI KpUTEpii: 3PYyUHICTh

oprasizaiii JOCTYIly, IHTYiTUBHA 3pO3YMUIICTh 1HTEP(EICY, IBUAKOIS, CTIHKICTD,



HAJIWHICTh, MATPUMYBAHHS KOJIEKTUBHOI pOOOTH, 3pYUHICTh 1IHTETpaIlil 3 1HIIUMH
pecypcaMu, KOPUCHICTb.

C.TI.JlutBuHOBa NpUAUISE yBary CTBOPEHHIO Ta BUKopucTaHHIO XOHC
3araJibHOTO 3aKiany ocBitu. Ha 1i mymky, no xapakrepuctuk XOHC BigHOCSTBCS:
THYYKICTb, CTPYKTYpPOBaHICTb, I1HTEPAKTUBHICTb, IEpCOHANI3allis, HOBa POJb
BUMTEJIS SIK HACTABHUKA M 1HHOBAIlIMHA JISUTbHICTh YUHS SIK JIOCTiTHUKA [ 8].

[Tonsittst « STEAM-opieHTOBaHE OCBITHE CEpEOBHINE» 0a3y€ThCs TAKOXK Ha
BITYM3HSIHUX poOoTax HaykoBliB O. B. bapnoi, H. P. banuk Ta iH., 3apyOiKHUX
yuennx JI. A. Coyca, T. [aiinexi, [Ix. Tanodpd, Mapka Pabanaica ta iH.

JlocniiHUKH, TIepHI 3a BCE, 3a3HAYalOTh, 110 HABYaHHS YYHIB MPUPOAHUYUM
JTUCLUIUTIHAM HE MOKe Bif0OyBaTHCsi 0€3 BHKOPUCTAHHS HHUMH PI3HUX Tally3ei
MHUCTEITBA, IO MAalOTh BIUIMBATH HA PO3BUTOK IMOYYTTEBOI OCOOMCTOCTI Ta
KpEeaTUBHOrO  KpuTHMYHO MucieHHsa. Cepex  Takux ramdy3eil  0coOIMBO
BUOKPEMITIOIOTh:

- KOMIUIEKC HayK (TyMaHITapHHX), MPEAMETOM SKHX € T1 YM 1HII MPOSBU
JOACHKOI TyXOBHOCTI, a came, (hUI0JIOTiI0, €TUKY, (i1ocodito, 1ICTOPIIO, ECTETUKY
ta iH. (A. M. bpomipceka, Jl. 1. Komomiens [3], D. Ferraro [12]);

- TNPOMHCIOBUW JU3aiiH, apXiTeKTypa Ta IHAYCTplaJibHa €CTeTHKa
(J1.1. Konmomienp, FO.M. babuyk, O.0O. biptok [6]; A. B. ®ponos [10])

- THMChMO, PWUTOPHKA, JITepaTypa, TeaTpallbHE MUCTEITBO, TaHII,
MastoBaHHs, My3udHe muctenTBo (. A. Coyca, T. Ilaiinexi [8], k. Jleonr [14]);

- My3HUKa, TaHIli, BI3yaJbHI MUCTEITBA, JiTepaTypa, TeaTpajibHE MHUCTEUTRBO,
rymop abo Oymb-sfika JISJIbHICTH, IO IOB'S3aHAa 13 CIOKMBAHHSAM MUCTEITBA
(BiABIIyBaHHS, CIIyXaHHs, criocTepekeHHs a0o untanHs) (Mapk Pabanaic [15]).

Jost migrpumku STEAM ocBiTH Ha MDKHApOJHOMY piBHI CTBOPIOIOTHCS
creriaai3zoBaHi calTHh 1 nopTau, HaINpUKIA/; STEAM Portal
(https://educationcloset.com/steam/), CaiT STEAM Education
(https://steamedu.com/), mepexxa « GLOBE International STEM Network» (GISN)

(https://www.globe.gov/web/globe-international-stem-network), Mepexa

«Southwest Florida Library Network» (https://swfln.org/steam/) Ta iH.
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Cepen Bumie3asHauenux Bimmitumo STEAM Portal, po3poGnenuii y 2014
poui Cero3an Paitmi (Susan Riley), 3acHoBaukom mnoprany EducationCloset, Ta
KOMAaHJIOK €KCIEPTIB, 0 MATpUMYIOTh 1iil noptai. STEAM Portal € uudposoro
w1atrpopMoro, siKa Hajxae OE3KOIITOBHY MIATPUMKY BYHMTEIIB Yy PO3BUTKY
npodeciiiHiid IIAIbHOCTI, 30KpeMa 1H(QOMalIiHO-M(GPOBOI KOMIETEHTHOCTI, Ta
cripusie po3ymiHHIO sk 1 yomy STEAM miaxin moxe TpaHchopMyBaTu CHUCTEMY
ocBiTh. Ha 1mipomy moprtaii y BUIBHOMY JOCTYIN MPOMOHYIOTHCS 3pa3Kh ypPOKIB

(anrn. Free STEAM Lessons), kypcu (anri. Take the course), Ha SKUX MOXHa

Ji3HaTUCS, K cTBOpUTH HaB4anbHUU Kypc STEAM nns yuniB, koHdepenii (aHTI.
Attend a conference), npoektu STEAM, oHnailH 1HCTPYMEHTH JUIsl TPOBEICHHS
nocmmpkens y ramy3l  STEAM, sk, Hanpukman, Robot — Factory
(http://tinybop.com/apps/the-robot-factory) mist mpoexkTyBaHHS POOOTIB BiIITOBITHO
no 3agaHuX (QyHKIINA, cepedoBuiia ix pobOotu Ta 1H.; Pixel Press Floors
(http://www.projectpixelpress.com) Al IpOEKTYBaHHSI Ta CTBOPEHHS YYHSIMH 1rOp
y rany3ax STEAM, kpecnenns mozeneit Ta iH.; Kahoot (https://kahoot.com) s
CTBOPEHHS 1rop, BIKTOPHH, TECTIB Ta 1H.

Tak, 3 ommioqy Ha BumezasHaueHe, STEAM-opieHTOBaHE OCBITHE
CepelloBHUIIle, Ha Hally AYMKY, € cepenoBuiieMm, mo mnoeanye B codi KOHC,
MOHC, XOHC, 3a6e3neuye miATPUMKY HaBYaHHS Y€pe3 MPAKTHKO-OPIEHTOBAHUM,
MDKIUCITUTUTIHAPHAA Ta TMPOCKTHUHM MIIXOAW TPU BUBYCHHI YYHSIMH JUCITUTUTIH
MPUPOAHUYO-MATEMATUYHOTO LHUKIY 1 pOOOTOTEXHIKH, (OPMYBaHHA B HHUX
KpEaTHMBHOTO, TBOPYOTO MHUCICHHS 3aBASKH BUKOPUCTAHHIO Yy HaBUYAJIbHO-
BUXOBHOMY TIpOLIECI PI3HUX Tally3ed MHUCTENTBA Ta CIPUSE PO3BUTKY
1H(pOopMaLITHO-IM(PPOBOT KOMIETEHTHOCTI BYMTENIB JUIsl CIPUSHHS MOTHUBAIli
VYHIB BUBYATHU 3a3HA4Y€HI NUCHUILUIIHHU, JOCIIHKYBATH Pi3HI MPOOJIEeMU HAyKU Ta
e(heKTUBHOI CHiBIpaIl MiX Cy0’€KTaMU OCBITHBOTO MPOIIECY OCHOBHOI IIKOJIX Ha
Jep>KaBHOMY i MI>KHAPOJIHOMY PIBHSIX.

BiamoBimHO 10 yTOYHEHOTO HAaMU TOHATTA Ta MPOAHATI30BaHWX HAYKOBHX
nocaimkenp [1-20] mMum BBakaemo, 1[0 OCHOBHHMMH BuMoramm 10 STEAM-

OpPIEHTOBAHOTO OCBITHBOTO CEPEJOBUINA OCHOBHOI IIKOJIM € Taki: sikicHi EOP;
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Binmkputuii goctyn 10 EOP ycix y4acHUKIB OCBITHHOTO TMPOIIECY; BUKOPUCTAHHS
nominpHUX Ta iHHOBaiHUX KT, mo 3a0e3nedyarh BUKOHAHHS YYHSMH 3aBJaHb 13
3aCTOCYBaHHSIM 3HaHb, BMiHb 1 HaBW4OK jucuuiuiii STEAM; cTBOopeHHsA Ta
BUKOPHUCTaHHSI  1H(GOPMAIIHHO-aHAMITHYHUX CHUCTEM  IMATPUMKH  HAyKOBUX
JOCJTIIKEHb, YIIPABIIHHS OCBITOIO 1 HAYKOIO, OLIIHKU Ta CAMOOIIIHKY 3HaHb, BMIHb 1
HAaBUYOK Y4YHIB; 3a0€3M€UYeHHs] O€3MEeKU B CEpPEJOBMINI; MIATPUMKA HENepepBHOL
MiJTOTOBKM, TIEPEIiIrOTOBKM Ta MIABUINEHHS KBajiikamii KaapiB OCBITH
(BUMTENILCHKHUX, HABUATLHO-METOJUYHUX 1 KEPIBHUX) 100 aKTUBHOTO 1 TBOPYOTO
BUKOPUCTAaHHSA B memaroriuniii misiibHOCTI IKT; 3abe3meueHHs edexkTuBHOT
CHiBIIpaIll, KOMyHIKaIlii, 3arajJjoM MIXHApOJHOTO CIIBPOOITHUIITBA, Cy0’€KTIB, IO
OepyTh y4dacThb Yy (DYyHKI[IOHYBaHHI MeEpexXl HaBYaIbHO-BUXOBHUX 3aKJIA/IIB,
HABYAJIbHO-METOJIMYHUX YCTAHOB, MO3AIMKITFHUX 3aKJIaJIiB, 3aKJIa 1B TIEAArori9HO1
1 HICJIAAUIUIOMHOI II€AAaroriYHoi OCBITH Ta 1H.

3riIHO0 3 UUMH BUMOTaMU MOXXHAa BUOKPEMUTH TaKl BaXKJIUB1 CKJIAJHUKU
STEAM-0pieHTOBaHOTO OCBITHHOTO CEPEIOBHUIIIA:

- Bimkputi EOP, 1m0 BkitouaroTh B cebe pecypcu AJisl YUHIB 1 pecypcu AJis
BUHTENIIB Ta MOXYTb OyTH PO3MOBCIO/DKEHI Yepe3 ENEeKTPOHHI MiAPyYHUKH,
CJIEKTPOHHI O10/110TeKH, OJIOTH BYMTENIB 1 HAYKOBO-TIEAATOTIYHUX MPalliBHUKIB,
caiiTu MiHICTEPCTB OCBITH 1 HAYKH, TUCTAHLIKHI KYpCH Ta 1H.;

- 3acobu (IKT), mo 3abe3neuyroTh KOMyHIKallil0 Ta CHIBPOOITHUIITBO MIX
VYHSIMH; MDK BUHTEISIMH; MIK YYHAMHM 1 BUHTEISIMH; MK (axiBLsSIMHU,
poOOTOAABISAMU, YYHSIMU, BUMTEISIMM Ta 1H., IO MOXYThb OyTH 3[liiCHEHI,
HalpuKJIaa, 3a JOMOMOIOW  BiAKpUTHUX ¢GopyMmiB, BeOiHapiB, [HTepHET-
KOH(epeHl1ii Ta iH.;

- OHJIAMH OIIHIOBAHHS Ta CAMOOIIIHIOBAHHS, 110 MOXE 3/IIMCHIOBATHUCS Yepe3
KOHKYPCH, OJIIMITiagu, KBECTH, TECTH, MPOCKTHU Ta 1H., IO CHPHUSAIOTh MOTHBAIIIl
y4HiB 1070 BuB4YaHHS gucuuiuiinti STEAM Ta po3BuTky 1H(MOpMaIiiHO-
1(PpPoBOi KOMIIETCHTHOCTI BYMTENIB I 3a0e3ledeHHs MOJCpPHI3aIii OCBITH

BIJIMOBIHO /10 BUMOT CYCH1JIbCTBA;



- naboparopii, 0 MarTh BKJIIOYATH B ce0€ CUMYISITOPH, ITpH, IMITaIliiHI
MOJIeNI Ta 1H.;

- 1HauBiAyansHl npodim ydyacHukiB STEAM-0pieHTOBAaHOTO OCBITHBOIO
CEpEeIOBHIIA, /1€ MOXKYTh PO3MIIIYBAaTHCS JaHl MPO yYaCHUKA, HOr0 JTOCSITHEHHS Y
HaBYaHHI, yyacTh y npoektax STEAM; ceptudikaru; popymu, ne BiH Oepe ydactb
Ta 1H. EOP, 1m0 € HeoOX1JHUMU [IJ11 HAaBUaHHS YU BUKJIaJaHHS.

Huxue, y Tabnuui 1, 3a3HavaeTbcss MOXKIIMBUN BIUIMB OCHOBHUX CKJIAJIHUKIB
STEAM-0pieHTOBaHOTO OCBITHBOT'O CE€pPENOBUILA HA PO3BUTOK IL]-KoMIeTeHTHOCTI
BUYMTEJIS.

Tabmums 1.

MosiuBui BIVIUB OCHOBHMX CKJIaAHUKIB STEAM-opieHTOBaHOIO
OCBITHBOI'O Cepef0BHUIIA HA po3BUTOK II[-KoMIIeTEeHTHOCTI BUMTEJISA

OcHoBHi CKIAAHUKH | MoXIMBUH BILIMB Ha PO3BHTOK I11-
STEAM-0pi€HTOBAaHOTO | KOMIETEHTHOCTI BUNTEJIS
OCBITHBOI'O CEPEOBHIIA

BiakpuTi EOP, 10 | Po3BUTOK BMIHB 1 HABUYOK TIOIIYKY, OIIIHKH JJAHUX Ta
BKJIIOUalOTh B cele | mudpoBOro BMICTY uepe3 aHali3 Ta (uUIbTpalliio
pecypcu i yYHIB 1| JaHUX Ui GOpMyBaHHSA 3aBAaHb 1 MHUTAaHb I0J0
pecypcH JUIsl BUMTEIIB iHQopMamiitHuX mOoTpe® YYHIB Ta BUUTENIB Yy
STEAM-opieHTOBaHOMY OCBITHBOMY CEPEIOBUIIIL;
CTBOPEHHSI Ta OHOBJEHHS OCOOMCTUX CTparerii
MOIIYKY JaHuX; 3A10HOCTEH TMOpIBHIOBATH Ta
KPUTUYHO OLIHIOBAaTH aBTOPUTETHICTh Ta HAAINHICTh
JOKEpeNl  JaHuX, UU(pOBOro KOHTEHTY; BMiHb
MJIaHyBaHHS Ta PO3pPOOKHU MOCIITOBHOCTI 3p03yMIIUX
IHCTPYKIIM 1100 OOYMCIIIOBAJIBLHOI CHUCTEMH JIs
BUpIIIEHHST MpoOsieM abo0 BHUKOHAHHS TEBHOTO
3aBJaHHS, BMIHb MI0JI0 YIpPaBIiHHS JaHUMH Ta
u(pPOBUM KOHTEHTOM, OpTraHi3ailli, 30epiraHHs Ta
OTPUMYBaHHS JaHUX Y UGPOBUX CEPEOBUINAX.

IKT, mo 3a0e3meuyroTh | PO3BUTOK BMiHB 1 HABUYOK CHIBIIpAIli 3a JOMOMOTOIO
KOMYHIKAII10 ta | BukopucrtoByBatu IKT s choiibHOI  AliSUIBHOCTI,
CHIBPOOITHUILITBO MIDX | COUIBHOTO OyJIBHULTBAa 1 CTBOPEHHSI PECYpCIB Ta
YYHSIMU;, MDDK BUMTEIISIMM; | 3HaHb; 3A10HOCTI mrono anantyBaHHs IKT 1o

MIXK YUHSIMU 1 | HABYAIbHUX norped YYaCHUKIB STEAM-
BUMTECIISIMH; MDK | OpPIEHTOBAHOTO OCBITHHOTO CEPEIOBHIIA

GbaxiBIsIMU,

po0OOTONABISIMH,

YYHSIMU, BUHUTEIISIMHU;

IKT, mo crpustorh




PO3BUTKY STEAM

OCBITH i i

BITPOBA/PKCHHIO y

HaBYaJIbHO-BUXOBHUM

IIPOLIEC OCHOBHOI IIKOJIA

Ta iH.

OnnaliH oIliHIOBaHHS Ta | PO3BUTOK BMiIHb Ta HAaBUYOK OIIHIOBAaTH MOTPeOH,

CaMOOIIIHIOBAaHHS HEOOX1THICTh BUKOpUCTaHHSA TuX uu iHmmMX IKT;
HaAJAIITYBaHHS HUQPPOBUX CEPEIOBUIN HA TOTPEOH
ocobucrocti y STEAM-opieHTOBaHOMY OCBITHHOMY
CEepelOBHIN; BMIHHA Ta HaBUYKH BH3HAYaTH
MPOTAIMHYN Ta 3AIMCHIOBATH CAaMOOIIHKY B cepax
II1-xoMITeTeHTHOCTI, OO0 3pO3yMITH, A€ TMOTPIOHO
MOKpAaIUTU a00 OHOBUTU BJACHI 3HAHHS, BMIHHSA 1
HaBuuku y rany3i IKT, mo0 Matu MOXIUBICTh
MIATPUMYBATH 1HIIMX, I[IYKAaTH MOMJIMBOCTI IS
CaMOpPO3BUTKY Ta  JOTPUMYBATHCSI  CydacHOI
1M (poBOi eBOTIONII.

Jlaboparopii STEAM | Po3BuTOK BMIHb Ta HaBHYOK MO0 KPEATHBHOTO

OCBITH pukopuctanHs IKT, a came, BHKOpUCTaHHS
mudpoBUX  IHCTPYMEHTIB Ta TEXHOJIOTIM ISt
CTBOPEHHS 3HaHb, IHHOBAIlli Ta TMPOAYKTIB;
THIUBITyaJIbHO Ta KOJIEKTUBHO 3aiiMaTucs
Mi3HABaJbHOIO OOpPOOKOI0 NaHUX A PO3YMIHHS 1
BUPIIIEHHS KOHIICTITYaTbHUX mpooem Ta
poOJIEMHUX CUTYalliil B IM(POBUX CEPEAOBUILAX

[Tpodimi y4acHUKIB | PO3BUTOK BMiHb Ta HaBUYOK IIOAO YIPaBIIHHSI

STEAM-opienToBanoro | uudpoBoro  iaeHTU(IKAIlIE0, 10  MOJsArae y

OCBITHBOTO CEPE/IOBHINA | CTBOPIOBaHHI Ta KepyBaHHI OJHI€I0 ab0 KiTbKOMa
mupoBuMHU  1eHTU(]IKAIIAMHA,  3aXUCTI  CBOEI
penyTarlii; rjaHyBaHHS HABYaHHS BIIPOJIOBXK >KUTTS
Ta 1H.

Tak, BiAONOBIZHO A0 3BeaeHHOI TaOaumi 1 «MOXIMBHII BIUIMB OCHOBHHX
cknagHukiB STEAM-opieHTOBaHOrO OCBITHBOIO cepenoBuila Ha po3BuTok II1-
KOMITETEHTHOCTI BUMTENS, MOXKHA MPUITYCTUTH, 110 OCHOBHI ckiagHuku STEAM-
OpPIEHTOBAHOTO OCBITHBOI'O CEPEAOBHINA, SKI MalOTh MIATPUMYBATH, KpiM
aZMIHICTpaTopiB cepenoBuina, ydyacHUKU STEAM oCBITH, CYTTEBO CHPHSIOTH
po3BuTKy IIl-KOMIIETEHTHOCTI BuUWTeNsA, OCOOIMBO Takux 1 cdep, SK:
«IH(opmaliiiina TpaMOTHICTh Ta BMIHHS MpaIOBaTH 3 JaHUMM», « KomyHikais Ta

CiBpOOITHUIITBOY, «PitmieHHst mpobiem».




BucHOBKH 3 10C/IiI2KeHHS i MePCNEKTUBH MOAAJIBIINX PO3PO0OK.

OTxe, OMHUM 13 NUISAXIB CHOPHUSHHS PO3BUTKY Ta peOpPMYBAHHIO CHUCTEMU
ocBiTh € cTBOpeHHs STEAM-0pieHTOBAaHOTO OCBITHBOIO CEpPEJOBMINA, IO,
30KpeMa, Ma€ BIUIMHYTH Ha €(EKTHBHUN PO3BUTOK 1H(GOpMAIIHHO-TTN(POBOT
KOMITIETEHTHOCTI BUMTENSl OCHOBHOI LIKOJM JUIsl 3a0€3MeUeHHs] MOTUBALlll YYHIB Y
HaByaHH1 jaucuuriinaM STEAM, ¢opmyBaHHS B HHMX KpPEaTUBHOI'O, TBOPYOIrO
MUCJICHHSI 3aBJISKM BUKOPHUCTAHHIO y HaB4albHO-BUXOBHOMY mpoieci IKT Ta
pI3HUX Tally3eil MHUCTENTBa AJIs PIIEHHS IOCHTITHUIPKUX 3aBAaHb Yy Tally3six
STEM.

Busnaueno, mo STEAM-opieHTOBaHE OCBITHE CEpEIOBHUINE — II€
cepeZIoBUIIIE, 10 MO€IHYE B cO01 (DYHKIIIT KOMIT IOTEPHO OPIEHTOBAHOTO, MOO1IBHO
OpPIEHTOBAHOTO, XMapo OpPIEHTOBAHOIO HABYAJIBHUX CEpPEAOBUII, 3a0e3reuye
MNIATPUMKY HABYaHHS 4Yepe3 MPAKTUKO-OPIEHTOBAHUM, MIXAUCIUIUTIHAPHUNA Ta
MPOEKTHUN MIAXOAWM TMPU BUBYEHHI YYHSAMU JUCHUIUIIH  [PUPOJHUYO-
MaTeMAaTUYHOTO IUKIY 1 pOOOTOTEXHIKH, (QOpMyBaHHS B HHUX KpPEATUBHOTO,
TBOPYOTO MUCIICHHSI 3aBISKM BUKOPHUCTAaHHIO Y HABYaJIbHO-BUXOBHOMY MIPOIIECi
pPI3HHX Tally3ei MHCTENTBA Ta CHOPUAE PO3BUTKY 1H(DopmariiitHo-uppoBoi
KOMIIETEHTHOCTI BYUTENIB JUIsl CHOPHUSHHS MOTHBAIlll y4YHIB BHUBYaTH 3a3HaAdYeHI
JUCLUIUTIHY, JOCIIKYBATH P13HI MPOOIEeMH HayKH Ta €(PEeKTUBHOI CIIBIpAIll MiX
Cy0’€KTaMHd OCBITHBOTO TMIPOLECY OCHOBHOI UIKOMM Ha JEpKaBHOMY W
MIKHApPOJHOMY PiBHSIX.

OCHOBHMMHU CKJIaJIHMKaMH, 10 MatoTh BXoauTu 10 STEAM-opieHTOBaHOTO
OCBITHBOTO CEPEAOBHINA JJISI PO3BUTKY 1H(POpMAIIHHO-ITU(HPOBOT KOMIIETEHTHOCTI
BUMTEJISI OCHOBHOI MIKOMM MaroTh Oytu Bimkputi EOP, mo BkimouyaroTh B ceOe
pecypcu s yaHiB 1 pecypcu g Buuteni; IKT, mo 3abe3meuyroTs KOMyHIKaIIio
Ta CMIBPOOITHUIITBO MK YUHSAMH; MK BUMTEISIMU; MK YUHSIMHU 1 BUATEIIMU; MIXK
daxiBismMu, podoTogaBisiMu, yaHaMu, Buntensamu; [KT, mo cnpusitoTe po3BUTKY
STEAM ocBiTi 1 11 BOPOBAaDKEHHIO y HAaBYAJbHO-BUXOBHUU MPOIIEC OCHOBHOI
IIKOJIM; OHJIAH OIIHIOBAHHS Ta CaMOOLIIHIOBAaHHS BMIHb Ta HaBUYOK Y Taiy3sixX

STEAM ocsitu 1 IKT; nadoparopii STEAM ocBiTH, 1110 MOXYTh BKJIOYaTH B ce0e



BKJIFOUATH B c€0€ CUMYJATOPH, ITpH, IMITAIIAHI MOJIeNl Ta iH.; mpodial yIYaCHUKIB
STEAM-0pieHTOBaHOTO  OCBITHBOTO  CEpElOBHUINA, 1[I0  Big0OpakaTUMyTh
HEKOHIU(IINAHI aHl YYacHUKIB, iXHI HapoOKu y mpoekrax 1 ramy3sax STEAM
OCBITH, TUTaHH, 171ei, 0cOOUCTI hopymu Ta iH.

[lepcniekTuBaMu AOCHIKEHHST LIOJI0 PO3BUTKY 1H(POpMaLiiHO-IIMGPOBOI
KOMIIETEHTHOCTI ~ BUMTEIS OCHOBHOI 1IKOIM € npoekTyBaHHs STEAM-
OpPIEHTOBAHOTO OCBITHHOTO CEPEJOBHINA BIAMOBIIHO J0 BHU3HAYCHHX Y CTaTTi

BHUMOTI.
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COPOKO Hamania Bonooumupiena. IIPOBJIEMA CTBOPEHHA STEAM-
OPIEHTOBAHOI'O OCBITHbOI'O CEPEJIOBUIIIA JUITA PO3BHTKY
IHO®OPMALIHHO-IU®POBOI  KOMIIETEHTHOCTI ~ BYHTEJI4  OCHOBHOI
HIKOJIN.

AHotania. CraTrs npucBiYeHAa TmpoOieMaM CTBOPEHHS YMOB JJISI  PO3BUTKY
iH(dOopMaIiitHO-IIMPPOBOI KOMIIETEHTHOCTI BUMTENS OCHOBHOI mKoiu 3a monomororo STEAM-
OpPIEHTOBAHOTO OCBITHROTO cepefoBUIa. Meror cTarTi € yrouHeHHS TOHATTS STEAM-
OpIEHTOBAHE OCBITHE CEPEIOBUIIE Ta BUOKPEMIIEHHSI OCHOBHHMX MOTO €JIE€MEHTIB JJIsl PO3BUTKY
iHpOpMaIitHO-IIMPPOBOI KOMIIETEHTHOCTI BUMTENsl OCHOBHOI IIKOMM. B pe3ymbraTi aHamizy
MeJaroriyHuX, ICUXOJIOTIYHUX, (UTOCOPCHKHUX, COLIONOTIYHUX TIpamb, METOIUYHOI Ta
creuianbHOl JliTeparypu sl 3’scyBaHHS mpoOnemu ctBopeHHs STEAM-opieHTOBaHOTO
OCBITHBOTO CEpEJIOBHINIA Ta WOro CHPUSHHA Ha PO3BUTOK 1HGOpMaIiiHO-IU(PpOBOT
KOMIIETEHTHOCTI BYMTENS OCHOBHOI HIKONMHM, yTouHeHO NMOHATT STEAM-opieHTOBaHE OCBITHE
CEpEIOBHUIIE Ta BUOKPEMJIEHO OCHOBHI HOTO €JIEMEHTH JIJIsi PO3BUTKY 1H(OpMaIiiHo-1iu¢poBoi
KOMITETEHTHOCTI BUHMTEJS OCHOBHOI IIKOJNH, & CaMe: BITKPUTI €NEKTPOHHI OCBITHI PECYPCH, IO
BKJIFOYAIOTh B ce0€ pecypcH ISl YUHIB 1 peCypcH Il BUMTENIB; 1H(OpMAIiiTHO-KOMYHIKaIliiHI
TEXHOJIOT11, 1110 3a0e3Me4yI0Th KOMYHIKALII0 Ta CIIBPOOITHULITBO MK YUHSAMHU; MK BUATEIISIMU;
MDK YYHIMH 1 BUMTEISAMH; MDK (axiBIsSIMH, POOOTONABISIMH, VYYHSIMH, BUYHTEISIMH,
iHpOpMaIitHO-KOMYHIKaIliiiHI TexHosorii, mo crnpusaioTe po3BUTKy STEAM ocBitn 1 ii
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BIIPOBA/KEHHIO Y HABYAJIbHO-BUXOBHUH MPOLIEC OCHOBHOI IIIKOJIU Ta 1H.; OHJIAMH OIIHIOBaHHS Ta
camo ouiHtoBaHHA; Jadoparopii STEAM ocsitu; npodim yyacHukiB STEAM-opieHTOBaHOTO
OCBITHBOTO CEpEeI0BUILA.

KurouoBi csoBa: iHQopMmaliiiHO-KOMYHIKaIiifHI TeXHOJOr1i, 1HpopMaliiiHO-IppoBa
KOMIIETEHTHICTh BUMTEINS, XMapHI CepBicH, 3aranbHuil 3aknajn ocBiTH, STEAM-opienToBaHu#
miaxia, STEAM-ocBita, STEAM-opieHTOBaHE OCBITHE CEPEIOBUIIIE.

COPOKO Hamanusa Bnaoumupoena. IIPOBJIEMA CO3/JAHHA STEAM-
OPHUEHTHPOBAHHOH OBPA30BATEJILHOH CPE/JBI  JI/I1  PA3BHTHA
HH®OPMAITHOHHO-IIH®POBOH KOMIIETEHTHOCTH YYHTE/JIA OCHOBHOH
HIKOJIBI.

Annoranus. CraThsl TOCBsIIEHAa TMpoOleMaM CO3JaHMsl YCJIOBHM 1 pa3BUTHUS
MH(GOPMAITMOHHO-TIU(PPOBOM KOMIETEHTHOCTH YUUTENSI OCHOBHOM MIKOMKI ¢ momotisio STEAM-
OpUEHTHPOBaHHON oOpa3oBarenbHON cpenbl. Llenpio craTbu sBiSETCS YTOUHEHHE MOHSTHS
STEAM-opuentupoBaHHas oOpa3oBarelibHas cpesia U BbIJCIICHHE OCHOBHBIX €€ JJIEMEHTOB JUIs
pa3BUTUs  MHPOPMALIMOHHO-UM(POBON KOMIETEHTHOCTH Y4YWTENs OCHOBHOM mIKoibl. B
pe3ynbTaTe aHalu3a MEelIarorn4eckux, MCHXOJIOTHYECKHX, (HIOCO(CKUX, COIHMOJIOTHYECKHX
paboT, METOAMYECKOM M CHelMaIbHOM JUTEepaTypbl JUIsl BBIICHEHUS TNPOOIEMbl CO3JaHMS
STEAM-opueHTHpoBaHHOH  00Opa3oBaTelbHOM Cpeiabl M ee BIUSHHE Ha  pa3BUTHE
MH(GOPMAITMOHHO-IIU(PPOBON KOMIETEHTHOCTH YYHUTENs OCHOBHOM IIKOJIbI, YTOUHEHO IOHSTHE
STEAM-opueHTrpoBaHHas o0pa3oBaTesbHasi cpella U BbIAEJICHbl OCHOBHBIE €€ 3JIEMEHTHI IS
pa3BuUTHsl MH(GOPMAITMOHHO-IIU(PPOBON KOMIIETEHTHOCTH YUUTENsI OCHOBHOM IIKOJIbI, @ UMEHHO:
OTKPBITBIE 3JIEKTPOHHBIE 00pa30BaTeNbHBIE PECYpPChl, BKJIIOUAIOIIMX B ce0s pecypechl s
yYaluXcsi W pecypchl Uil yduTeneil; MHPOpMaIlMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUH,
o0ecreunBaronIie KOMMYHUKAIIUIO U COTPYAHUYECTBO MEXKIY YUALIUMUCS; MEXIY YUUTEIIMH,
MEXIy YYEHHKAMU M YUUTENISIMH; MEXIy CHelUalicTaMu, paboTojaTeNsMy, ydalluMucs,
YUUTETSAMH; WH(POPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH, CIOCOOCTBYIOIINE PA3BUTHIO
STEAM o00pa3oBaHus U €r0 BHEIPEHUIO B y4€OHO-BOCTTUTATEIHHBINA MPOIECC OCHOBHOW IITKOJIBI
U Jp.; OHJIAH OLEHHMBaHUS W camoolleHKku; naboparopun STEAM o6pa3oBanus; npoduiau
yuactHuKkoB STEAM-opueHTHpoBaHHON 00pa30BaATEILHOTO CPEIbI.

KiroueBbie CJI0BA: UH(POPMAITMOHHO-KOMMYHUKAI[HOHHBIE TEXHOJIOTUH,
MH(GOPMAITMOHHO-IIU(PPOBaAsT KOMIETEHTHOCTh YUMTENs, OOJayHble CepBUCHI, 00IIMEe y4deOHbIe
3aBE/ICHUS, STEAM-opueHTHpOBaHHBIA  IOJAXOL, STEAM-o6pa3oBanue, STEAM-
OpUEHTHPOBaHHOE 00pa3oBaTelbHas cpea.

SOROKO Nataliia Volodymyrivna. THE PROBLEM OF STEAM-ORIENTED
EDUCATIONAL ENVIRONMENT CREATION FOR DEVELOPMENT OF TEACHER’S
INFORMATIONAL AND DIGITAL COMPETENCE.

Anotation: The article is devoted to the problems of STEAM-oriented educational
environment creation for development of teacher’s informational and digital competence. The
article aims to clarify the concept STEAM-oriented educational environment and determining its
basic elements for the development of teacher’s information and digital competence.

The educational process of the general educational institution is focused on the
orientation of teachers towards a competent approach, the development of students’ sense of
initiative and entrepreneurship, creative thinking, the ability to transform ideas into life through
creativity, innovation, etc. One of the main trends of education modernization is the STEAM-
education, which involves the integration between the natural sciences, the technological
sciences, engineering, mathematics and art in the learning process of educational institutions, in
particular, general school. The STEAM-education is one of the most important fields for the
development and education reforming, due to the high demand of the global labor market for
specialists in the STEM (integration between the natural sciences, the technological sciences,
engineering, mathematics) industries.



Nikirk, M. (2012) defines the STEM-education as a transdisciplinary teaching approach
that enables students to use the project method to solve real life problems independently and do
training tasks set by a teacher, in which the teacher plays the role of a facilitator. Researcher
recommends such strategies for the effective implementation of the STEM-oriented approach in
a general school:

- demonstrating graphs at the beginning of setting tasks, etc., since visualization facilitates faster
perception of the material than just reading a text;

- beginning with an explanation of the purpose, which should be objective;

- after explaining the goal it is necessary to provide students with accurate and abstract concepts
to be realized using examples from real life, the students should understand the connection with
abstract concepts;

- using ICTs for interactive educational process, namely, for searching and presenting
educational resources; creating and using virtual laboratories, electronic educational games,
software, blogs, etc.;

- teaching the business conduct and etiquette that meets the needs of business and
entrepreneurship; presenting data with charts and graphs by using graphical editors and
presentations;

- focusing not on the teacher-centered approach, but on the learner-centered approach;

- focusing not on the group-work, but on the team-work;

- promoting the development of an educational environment, in which the core values are
students’ creative and independent thinking;

- engaging students in the interactive learning activity; teaching them to be efficient at evaluating
and using technologies, including ICTs, for learning and self-education;

- using the “peer-to-peer” method, that is to engage students as teachers, project leaders, problem
solvers, which should build their leadership skills.

The above mentioned recommendations highlights the ICTs’ special role, in particular,
cloud services, for the STEM-education support in a general school.

There is highly important to create ICTs’ centers support for the STEM-education, STEM
Alliance or Association, etc. For examples: the All-Ukrainian Scientific and Methodological
Virtual STEM Center of the Minor Academy of Sciences of Ukraine (available at:
http://stemua.science/); European Union STEM Alliance inGenious Education and industry
(available at: http://www.stemalliance.eu); American National School Boards Association
(available at: https://www.nsba.org), etc.

The STEM-educational environment of the All-Ukrainian Scientific and Methodological
Virtual STEM Center consists of three components:

- Information and technological component (educational programs, methodical
materials, virtual laboratories);

- Dimensional and material component (equipment and software for leading local
and foreign producers);

- Social and personal component (students of general schools and out-of-school
educational institutions, students of higher educational institutions, scientists and researchers,
etc.).

The European Union STEM Alliance has a similar structure to the All-Ukrainian
Scientific and Methodological Virtual STEM Center.

The use of ICT, in particular cloud services, ensures effective implementation of the
STEM-oriented approach in the general educational institutions at all levels of education.

The main problems that arise during this process:

- Creating formal and informal STEAM online courses through ICT and involving
students, teachers and professionals;

- Developing teachers’ information and communication competence in order to facilitate
the continuous improvement of the STEAM education environment through the use of ICTs;

- Selecting necessary ICTs for the educational process, etc.


http://stemua.science/

Solutions to these problems are:

- Organizing massive open online courses for teachers to acquire certain knowledge and
develop their skills in ICT teaching, regardless of their qualifications, pedagogical experience,
etc.;

- Schools participation in educational projects, aimed at developing teachers’ skills and
abilities to use ICTs, in particular cloud services, in their professional activities in accordance
with the world priority areas in education.

The scientists especially note the important role of Massive open online courses in
the development of teachers’ digital competence, which is necessary in their professional activity
according to global priorities of education. For example, there are European Schoolnet Academy
courses “Boosting a Sense of Initiative and Entrepreneurship in Your Students”; “Opening minds
to STEM careers”, “Opening Schools to STEM Careers”, etc.

The scientists explain the effectiveness of such courses because of the fact that they
involve a large number of teachers from different countries, who can exchange positive
experience on the use of ICTs, find out common educational problems to be discussed and
solved, etc. The teachers are suggested to investigate different ideas about the forms, methods
and means of the STEAM-oriented approach support.

These courses are the result of international projects created for solving current
educational problems and meeting the information society needs. For example, the “Opening
Schools to STEM Careers” course is the result of three projects: SYSTEMIC (available at:
http://www.ngofund.org.pl/systemic-projects/), which was the joint initiative between the
Ministries of Education in Europe and employers, who have a common goal of encouraging
young people in STEM careers; Scientix (available at: http://www.scientix.eu), which provided a
community of teachers and specialists for the support and development of the STEM education
in Europe and cooperation of teachers, researchers, political and other professionals; STEM
Alliance (available at: http://www.stemalliance.eu/), which was aimed at identifying
shortcomings in the development of mathematics and natural sciences in Europe and providing
suggestions for its improvement; the “STEM Is Everywhere!”
(https://www.europeanschoolnetacademy.ecu/en/web/stem-is-everywhere)  course is  offer
guidance and practical examples for teachers to bring real-world problems to STEM teaching in
an entertaining way. The course also aims to connect teachers peer-to-peer with other STEM
teachers so that can share experiences and best practices.

In addition to the abovementioned, the scientists pay attention to the potential of cloud
services for the creation and use of games in order to motivate students’ learning and improve the
STEM-education, using such cloud services as Scratch (available at: http://scratch.mit.edu),
Microsoft Kodu (available at: wwwkodugamelab.com), Minecraft (available at:
https://minecraft.net/en-us/download), World of Warcraft (available at:
https://worldofwarcraft.com), etc. In order to explain the role of these services in the learning
process at a general school and for training teachers to use them in their professional activities,
there were developed three rounds of massive open online courses: “Games in Schools first
round”, “Games in Schools 2nd round”, “Games in Schools 3rd round” in the European
Schoolnet Academy.

The main issues that are considered in these courses are as following: “why use computer
games at schools?”; “how use cloud services to increase students’ motivation to study and
improve the educational process of different disciplines?” etc.

So, the “Opening Schools to STEM Careers” course offers a range of computer games
and cloud services. The course tutors divide them conditionally into the following groups:

- which do not necessarily have an educational purpose, but can be used for thematic
training on, for example, programming, gravity, planet, construction and many others;

- which are pedagogically- orientated and designed to help students study in various
fields of science.



The STEAM education is support by international sites and portals, for example: STEAM
Portal (https://educationcloset.com/steam/), STEAM Education (https://steamedu.com/), GLOBE
International STEM Network (GISN) (https://www.globe.gov/web/globe-international-stem-
network), the Southwest Florida Library Network (https://swfln.org/steam/), and others.

Among the above, let's mention STEAM Portal, developed in 2014 by Susan Riley, the
founder of the EducationCloset portal, and a team of experts who support this portal. STEAM
Portal is a digital platform that provides free support for teachers in the development of
professional activities, including information and digital competence, and promotes
understanding how and why the STEAM approach can transform the education system. This free
portal offers free STEAM Lessons, Take the Course, where you can learn how to create a
STEAM for students conference, STEAM projects , online tools for STEAM research, such as
the Robot Factory (http://tinybop.com/apps/the-robot-factory) for designing robots according to
specified functions, their work environment, etc.; Pixel Press Floors
(http://www.projectpixelpress.com) for designing and creating STEAM gaming students,
drawing models, etc.; Kahoot (https://kahoot.com) to create games, quizzes, tests, and more.

The GLOBE (started in 1995) is an international scientific and educational program that
provides students, teachers and scientists all over the world with the opportunity to participate in
data collection and studying mathematics and natural sciences, to promote better understanding
the Earth system and the global environment. This cloud project (created in 2012) is the
infrastructure, which provides the data exchange between its registered participants, joint work
on scientific research by educational institutions of different countries, etc.

The GLOBE Program Operational Structure consists of three levels: Primary Activities,
Support Infrastructure and Underpinning Operations.

As a result of the analysis of pedagogical, psychological, philosophical, sociological
works, methodological and special literature for solving the problem of creating the STEAM-
oriented educational environment and its promotion on the development of the teacher’s
informational and digital competence, the concept of STEAM-oriented educational environment
has been specified as an environment, which combines the functions of computer-oriented,
mobile-oriented, cloud-based learning environments, provides support for learning through a
practice-oriented, interdisciplinary and design approaches in studying students of disciplines of
the natural mathematical cycle and robotics, forming creative thinking in them through the use in
the educational process of various branches of art and contributes to the development of
teacher’s information and digital competence to facilitate the motivation of students to study
these disciplines, to explore different problems of science and effective cooperation between the
subjects of the educational process of the school at the state and international levels.

The main components that should be as parts of the STEAM-oriented educational
environment for the development of the teacher’s information and digital competence should be
open e-learning and educational resources that include resources for students and resources for
teachers; information and communication technologies that provide communication and
collaboration among students; between teachers; between students and teachers; between
specialists, employers, students, and teachers; information and communication technologies that
promote the development of STEAM education and its implementation in the educational
process of the school; online assessment and self-assessment of skills and competences in
STEAM education and information and communication technologies fields; STEAM education
labs that may include simulators, games, imitation models, etc.; STEAM-oriented educational
environment profiles that reflect unconfirmed participants' data, their contributions to projects
and STEAM education, plans, ideas, personal forums, and more.

The prospects for future research on the development of the school teacher’s information
and digital competence is the design of the STEAM-oriented educational environment in
accordance with the requirements specified in the article.
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