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MoHorpadis «MopepHizalist 0cBiTY B I pOBOMY BUMIpi» Iifi-
TOTOBJIEHA 34 pe3yAbTaTaMy NOCTIKEHb Y paMKaxX peajisalil Mi>XHapOHO-
ro IMpOEKTY «MojepHisallis ImefarorivHoi BUIOI OCBITM 3 BMKOPUCTaHHSA
iHHOBauiiiHUX iHCTpyMeHTIB BuknajanHs» (MoPED) nporpamu €C Epas-
myc + KA2 (CniBnpaist 3aa/1s1 po3BUTKY iHHOBaILii Ta 0OMIHY YCIIIIHIMMU
npakTukamy) — Po3sBuTOK moreHnjany Buimol ocsitu, Ne586098-EPP-1-
2017-1-UA-EPPKA2-CBHE-]JP.

B yMoBax po3BUTKY LU(PPOBOro CYCIiNbCTBA, CTPIMKIUX 3MiH TeXHOJIOTIN,
HOBOI AKOCTI COIiyMy cy4acHa ocBiTa 6a3yeTbcsl Ha BMCOKOTEXHOJIOTIYHUX
3aco0ax HaBYaHHsI, XapaKTePU3yETbCsI 3HAYHOIO MOOINTBHICTIO, YHIBepCalb-
HicTIO Ta QyHJaMEeHTa/NbHICTIO Ta HepexuBae LuppoBy TpaHchopMaliro.
CsiToBa Hayka IOTpebye BUCHUX, 3AATHUX PO3B’sI3yBaTy [M06a/IbHI HAyKO-
Bi Ipo6JieMy, pO3BUBATY 3ara/IbHOHAYKOBI Teopii Ta BOMORITH Cy4acCHUMMU
uubpoBMMHU TeXHOMOTisIMU. MKHapOIZHMIT PUMHOK IIpalji BUMara€e KBaji-
¢ixoBaHuX ¢axiBIiB, IO BOTOAIIOTH THYYKOIO Ta OIEPATUBHOIO CUCTEMOIO
3HAHb i3 MOX/IMBOCTAMH IX 3aCTOCYBaHHs B CYMDKHUX Tanyssx, 3JaTHUX
HIBU/IKO aJJalITyBaTUCA O TeXHOJIOTIYHMX 3MiH, TOTOBMX JIO YIOCKOHAJIEH-
HS Ta OHOBJICHH: BJIACHOTO OCBiTHBOTO PiBHS Ta 3aCTOCOBYBaty Liu(ppoBi
inctpymentn. Ha Takuil BUKIMK TeMIIIB pO3BUTKY TEXHOJIOTiN Ta CBIiTOBOI
iHTerpanil Cy4acHa BIIIA OCBiTa MA€ BifNIOBIAaTI KAPAWHA/IbHUMI 3MiHAMM
B OCBITHIX IIPOII€Cax, 30KpeMa 3MiHIOBaTy 3MICT Ta TEXHOJIOTil HABYaHHA.

Y moHorpagii TeopeTYHO 0OIPYHTOBAHO HEOOXIAHICTH KapfuHAa/Ib-
HIX 3MiH, CIIPAMOBAaHUX Ha MiIBUILIEHH KOHKYPEHTOCIIPOMOXXHOCT] OCBi-
TU, 3a0e31eveHH s 11 IKOCTi, TPeJCTaBIeHO OCHOBHI LIIIXM BIIPOBAKEHHSI
iHHOBaLIMIHMX MiAXO/iB Ta LM(POBMUX TEXHOJIOTN B OCBITHBOMY IIpoLeci
B yMoBax TpaHcopMmalii ocBitu. KnouoBoo BUMOrow fs 3abesnedeH-
HS SKOCTi OCBIiTM € HasABHICTDb BMCOKOTO piBHA HUQPOBOI KOMIIETEHTHOCTI
OCBITAHMHA.

Y Pospini 1 «IJudpoBa KOMIETeHTHICTb OCBITAHMHA K CKIafjoBa Ld-
poBoi TpaHcopMallil OCBiTM» NPENCTABIEHO OIMNC IPOEKTY CTAHAAPTY
11bpPOBOi KOMITETEHTHOCTI MEFArOriYHOrO Mpal[iBHIUKA, SKWUIT MiATOTOBIIE-
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HO JIOTO Y4aCHMKaMJ Ha OCHOBI IIPOBEJIEHOTO aHKETYBaHHA Ta 3D-KapTy-
BaHH! 1M(POBOI KOMIIETEHTHOCTI yKPaIHChKOI ITeflaroriyHol BUIIOi OCBITH.
B ocHOBY po3pobku aHKeT fs mpefcTaBaeHHs 3D-kapTyBaHHs 1 poBoi
KOMIIETEHTHOCTI YKPaiHChKOI IT€JarOTiYHOI BUIIOI OCBITH IIOK/IA/IEHO YKPa-
THCBKI, €BpOIeNICbKI Ta CBiTOBI HOPMAaTMBHI HOKYMeHTM 1Of0 1M(poBOI
KOMIIETEHTHOCTI, a TAKOXX HAyKOBI JI)Kepesia Ta HOCBiJ] EBpONENIChKIX ITapT-
HepiB 1poekTy MoPED. IlpescraBieHo aHati3 lepyKaBHOI IOTITUKY Ta HOP-
MAaTVBHO-IIPaBoBoi 6asu y cdepi unppoBuX HABUYOK i KOMIIETEHTHOCTEI!
B YKpaiHi, MOHATTSA 11(pOBOI KOMIIETEHTHOCTI B OCBIiTi Ta 3MicT eBporeii-
CbKOI paMKM 1MPOBOI KOMIIETEHTHOCTI [/ TPOMajisiH Ta OCBITAH, a Ta-
KOXX BJMIMOTHU aMepuKaHcbKoro ctagfapty ISTE Ta BigmosigHOTO cTaHmap-
Ty IOHECKO. BucsiTneHno nmiaxy migBUIeHHs MOTMBAIil OCBiTAH 110710
PO3BUTKY X 11POBOI KOMIIETEHTHOCT] Ta BIUINB T€XHOMOTIYHMX TPEH/IIB
Ha popMyBaHHA LPPOBOI KOMIETEHTHOCTI.

Pospin 2 «[HHOBaIilTHI TeXHO/OTi HABYAHHSI 3 BUKOPUCTAHHAM Lndpo-
BIX IHCTPYMEHTIB» IPUCBAYEHNIT IIPECTAB/IEHHIO Pe3y/IbTaTiB po3pobie-
HOTro 3D-KapTyBaHHA LM(POBOi KOMIIETEHTHOCTI YKPAIHCHKO] [TeAaroriaHol
BUIIIOI OCBIiTY Ha OCHOBI IIPOBEJEHOTO ONMUTYBAaHHA TPbOX IPYII PECIIOHIEH-
TiB: BUMTEIIB 3aK/Ia/liB CEpeJHbOI OCBITH, BUKIIa[ladiB 3aKJIaJjiB BUIOI OCBi-
TI Ta CTYHEHTIB 3aK/IafiiB BUINOI OCBITH, fIKi OLIIHIOBa/IM BJIaCHE CTaBJIEH-
Hs1 IO OCBITHIX TPeHZiB, IHHOBALIHMX TINArOTiYHUX TEXHOJIOTIiT Ta Iud-
POBUX iIHCTPYMEHTIB y KOHTEKCTi iX BUKOPUCTAaHHA B OCBITHbOMY IIPOIECi
Ta aHa/Ii3yBa/u CK/IafioBi 11(POBOI KOMIIETEHTHOCTI BifIIOBiHOI KaTeropii
YYaCHUKIB ONMUTYBaHHA. BMCBiT/IeHa HU3KA AMAAKTUYHMX IINTAHb, IIOB SI-
3aHNUX 3 HOBOK OCBIiTHBOIO ITAPAJIUTMOI0 Ta BUKOPUCTAHHAM iHHOBAL[ITHAX
IeJarorivHux MeTofiB Ta TexHosnorii. Ha ocHOBI aHalisy HOpMaTMBHUX
TOKYMEHTIB, IpefcTaBnenux B Pospini 1, HayKoBKX [pKeper, JOCBiTy €Bpo-
neyicbKux napTHepiB npoexty MoPED, 3acTocyBaHHA MeTONY €KCIepTHUX
OL[iHOK OY/I0 BMi/IEHO OCBITHI TPEH/¥ Ta MiATOTOBIEHO METOAMYHI PeKO-
MEH/IaLlil OO BIPOBA/>KEHHA IHHOBALIIHYX ITearOTiYHNX METO/IB i Tex-
HOJIOTiVl B OCBiTHINl Ipoliec 3aK/IajliB BUILOI Ta cepefHboi ocBiTi. Hamano
aHaJIi3 Ta OIMCAHO METOMIO/IOTiI0 BUKOPUCTAHHA PisHUX NU(POBUX iHCTPY-
MEHTIB, AKi IOLIIbHO BIIPOBAJKyBaTy B OCBITHII mpoliec.

MoHorpadis MicTUTb HayKOBi CTaTTi, sIKi MiATOTOB/IEH] 1 ony6niKoBaHi
y pisHMX BUJAHHAX YKpaiHM Ta CBiTY, IIO afipecoBaHi 3000yBayaM, HayKOB-
1IsIM, HayKOBO-TIE[JaTOTiYHMM Ta IefaroriyHuM MpalliBHUKAM 3aK/IaJliB BU-
1101, IePeIBUIIO0I Ta CEPEHbOI OCBITU.

Mowuorpadist Bifobpaxkae e morisaayu aBTopis, €sporeiicbka Komi-
cis He MOXKe HeCTM BifIOBifa/IbHICTD 3a iHdopMaliio, 110 MiCTUTbCA B HIlL.



PO3/I 1

LIM®POBA KOMMETEHTHICTb
OCBITAHNHA IK CK/TALOBA
LIM®POBOI TPAHCOOPMALIIi OCBITM

1.1. 3D-KAPTYBAHHA LiN®POBOI KOMIMETEHTHOCTI
B CUCTEMI OCBITU YKPAIHU

Hamania Mop3e,
Bikmopis Bembep,
Mapisa [nadyH

B ymoBax po3BUTKY €KOHOMIKM, IIBUAKOL 3MiHM TE€XHOJIOT1IL,
HOBOI SIKOCTi COLIiyMY Cy4acHa OCBiTa 6a3y€eTbCs Ha BUCOKOTEXHOJIOTIY-
HJX 3ac00aX HaBYAaHHS, XapaKTePU3YEThCs 3HAYHOI MOOINBHICTIO, YHi-
BEpPCAJIbHICTIO Ta (YHAAMEHTA/IBHICTIO. Y 3B’A3Ky 3 TpaHCopMmalieo
OCBITM TpajiuIii/iHa pOIb HAyKOBO-IIEAarOrivyHOrO NpaliBHMKA 3MiHIO-
erbcs. CydacHuil HayKOBO-IE[AaroridyHmil MpaliBHMK Ma€e BIPOBAIDKY-
BaTM Cy4YacHi TpeHAY B OCBiTi, BMiTM BUOMpATM Ta BUKOPUCTOBYBATHU
Cy4acHi nepmaroriuni Ta iHpopMauiiiHO-KOMYHIKaliiiHi TexHOOril [
HaBYAaHHA YYHIiB Ta CTY[EHTIiB; OPraHi3oByBaTI CHiBpPOOITHUIITBO Ta KO-
MYHIKalil0 Mi>)K Y4aCHMKaMJ HaBYa/IbHOTO IIPOLIECY; IPOEKTYBATH €JIEK-
TPOHHI pecypcu Ta OCBIiTHE €/IeKTPOHHe cepefoBule, 6yTu Qacuira-
TOPOM Ta IMMOMIYHMKOM Ji/Is1 YYHIB Ta CTYIEHTiB, f0Ope po3yMiTu Ta Bpa-
XOBYBaTI Y HaBYa/JbHOMY IIpolieci iX moTpebu Ta 0co6MMBOCTI, Mi3Ha-
Ba/IbHI CTV/II HABYAHH:, HOBI cepBicK Ta iHCTpyMeHTM /1 eeKTUBHOL
criBIpani, KOMyHiKalii, BomogiTy HaByu4kamy XXI cTOmTTA.

Came noHATTA «undpoBisalisg» y HAYKOBOMY CepeloBMIIi 3 ABU-
70cA BiffHOCHO HeflaBHO. Iloyany BXMBaTu JaHMiT TEPMiH Ha ITOYATKy
1990-x pokiB: cTajI0 3p03yMiso, 1110 Ha GOHi MacIITAOHOTO IPOHVKHEH-
HA KOMITIOTePHUX TeXHOJIOTIl y IJOfeHHe >KNUTTSA I'POMaJSHNMHA TaKe
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Po3din 1. Lugpposa komnemeHmHicme oceimaHuHa sk ckaadoea yugpoeoi mpaHcdopmayit ocgimu 9

ABUIIEe He MOXKHA IIPOCTO 3BECTH [0 OFHOTO 3 IPOSBIB HAYKOBO-TeXHiu-
HOTo Iporpecy. J1o aBTOpiB, AKi 3aK/Iany OCHOBJ HAyKOBOTO IOC/Ii/I>KEH -
Hs1 1udpoBsisauii sk saBuia, crif BigHectu D. Tapscott Ta P. Samuelson.

Y cyyacHOMYy cycIinbcTBi MOHATTA 1udpoBisalii crae Bce 6imbI ak-
tyanbHuM. Lludposisanis ocBiTi € ckIagoBO0 YacTUMHOIO IMPPOBOrO
CYCIIIbCTBA B LII/IOMY, Jie BilOyBa€TbCsl HAIIOBHEHHS PEaIbHOIO «CBIiTY
€IeKTPOHHO-IIVIPPOBUMI IPUCTPOSMM, 3acO0aMI, CHCTEMaMI Ta BCTa-
HOBJIEHHSIM €/IeKTPOHHOT0 00MiHy iHdopMaliiero Mk HUMuU». Y mporeci
nudpoBisariii, 1o MoJATa€ B «FOCATHEHH] ¢ poBoi TpaHcopmamii ic-
HYIOUMX i CTBOPEHHSA HOBMX rajy3ell EKOHOMIKM, a TAKOX Y IepeTBOPEH-
Hi cep KUTTA B HOBI, Oinbin edekTuBHI i cydacHi» [87], BaXInBoW0 €
pOJIb CUCTEMU OCBITH.

YnposapkeHHA IM(POBMUX TEXHOJOII € BXXIMBUM I BCiX cdep
i ra;myseit ocBity, 30KpeMa JIjIsl MiATOTOBKM IeIaroriB, OCBiTHDOI iHdpa-
CTPYKTypH, MeTOfo/Oril (Iegaroriku) Ta HaBYa/JbHO-METOANYHNX pe-
CYPCiB, a TAKOXX YIIPAB/IiHHA Ha BCiX PIBHAX CCTEMM OCBITH.

Y «ludposiit amxenni Ykpaimm — 2020» 3asHaueno: «lIBuaki
Ta [JIMOVHHI HAaCIiKM Bifi nepexony Ha “Ludpy” 6YAyTb MOXKIMBUMU
nuire Tofi, Koy “nudposa” TpaHcdopMmaliisi cTaHe OCHOBOIO XUTTEL-
ANMBHOCT] YKPaIHCBKOTO CYCHiNbCTBA, Oi3HEeCy Ta Jep)KaBHUX YCTaHOB,
CTaHe 3BMYHMM Ta IOBCAKJEHHMM fABKIIeM, cTaHe HamuM JHK, Hamroro
K/II0YOBOIO a/[KEHJIOK0 Ha HIIAXY /IO MPOLBiTaHHsA, CTaHE OCHOBOIO JIO-
6pobyTy Ykpainm» [90].

KoHneniiss po3BuTky 1mdpoBoi eKOHOMIKM Ta CYCHiIbcTBa YKpaiHu
Ha 2018-2020 poku [87] nmepenbauae, mo 1udpoBuii po3BUTOK YKpaiHu
TIOJIAITa€ Y CTBOPEHHI PUMHKOBMX CTMMY/IiB, MOTMBaLill, popMyBaHHi 1HO-
Tpeb I[OfI0 BUKOPUCTAHHA LMPPOBUX TEXHOJIOTI, IPOAYKTIB Ta IMOC/YT.
K/Tr04oBMM HaNpsIMKOM € pO3BUTOK IVIppoBOi iHppacTpyKTypu, IuQpoB.i-
3al1is1 OCBITHIX IPOLIECiB, 1110 JACTh IOLITOBX I pOBUM TpaHchOpMaLlisaM
y cucrtemi ociTu. [lJokymeHT nepenbadae, 1o go 2020 poKy B IIKi/TbHNUIT Ha-
BYJIbHMII IIPOLIEC IHTETPYIOTh OCBOEHHS 26 11(POBUX KOMIIETEHTHOCTEN
BifnosigHo mo DigComp 2.0 — EBpomnericbkoi paMKu I1pPOBUX KOMITe-
TeHTHOCTei1 [87]; y epkaBHOMY peecTpi 3’aBUThCs Oibiire 50 1udpoBux
npodeciit; KiMbKiCTb Y4HIB cepenHix mKin y cnenianpHocTsax STEM 36imb-
IINATHCA B YOTUPK pasu. ITmanyeTbcsa mocArt piBHA, Ha AKoMy 95 % Mo-
JIOIVIX JTIOfieVl BOTIOAITYMYTh IVI(PPOBUMI KOMIIETEHTHOCTSIMI, 110 JO3BO-
7MTh IM OOYZyBaTy CYCII/IBCTBO, 3aCHOBAaHe Ha e/IeKTPOHHII eMOKpATil.
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€BporeiicbKkMil TOCBix TpaHchopMalii OCBITY IOJIATAE Y 3alIpoBa-
JDKeHHI crenianbHyX iHiniaTus. IIngposa cucrema ocsitu B €C peai-
3yerbcs y pamkax «Crparerii €C — 2020» [90] Ta ii mpoBigHux iHimia-
tuB: «[ludposa nporpama mis €spornn», «IIopAfOK JEeHHWIT /I HOBUX
HaBMYOK Ta po60ounx micub», «[HHOBauiitHuit Coro3». Y 2015 poui 6ymo
po3po61eHo EBPOIEIICEKY PaMKOBY IIPOrpamy s LUPPOBUX OCBITHIX
oprasisauiit [8],a B 2016 6y1a oHOB/IeHa EBpomnelicbka aTgopma nud-
POBVIX KOMIIETEHTHOCTEI! /I TpOMaJisiH [8], sika sAB/IsAe cOO0I0 PaMKOBY
CTPYKTYpy onucy udpoBoi KOMIETEHTHOCTI, [0 MAa€ BUKOPUCTOBYBa-
THCA 6i3HEeC-CTPYKTypaMi Ta OCBITHIMY 3aK/IajlaMii TPY BU3HAYEHH] Ha-
NpAMIB IiATOTOBKM CIIELia/liCTiB JO CY4aCHOrO PMHKY IIpalli Ta BU3Ha-
YeHHA 3MICTy X HaBYaHHA.

LIndpose BUKITaZaHHA Ta HABYAaHHA TAKOXK PO3I/IANAETHCA B paMKax
cTpareriuHoi mporpamu «Ocsita Ta HaBuaHHs 2020» [41]. Y Hilt posris-
JAIOTbCA MUTAHHA 3aTy4eHHA BUKIafadiB fo migsuienHs ix [IK ta me-
TOJIB CTUMY/IIOBAaHHA LIbOTO IIPOLECY.

Yci i iHiniaTMBY CIPUAIOTH PO3BUTKY UM(PPOBIX KOMIIETEHTHOCTETA,
OesnepepBHOMY HaBUYaHHIO B [HTEpHETi Ta MOXK/IMBOCTAM /I BCIX; CIps-
MOBaHi Ha MOOY/[OBY iHHOBAIIITHOTO CYCIiNbCTBA, BifKpUTOro Ta 6es-
IIeYHOTO IVI(PPOBOTrO CepefoBNUINA; BUPIMIYIOTh ITpobinemMu KibepbHesie-
KU; CHPUAIOTH 3a/Ty4eHHIO iHBeCTULIiN B iHPPaCTPYKTYpy OCBITH Ta Iifi-
TPVMIIi KOHKPETHMX IIPOrPaM IiITOTOBKM BYMTENIIB Ta MiBUIIEHHA IX
KkBayTiiKaril; CHIpUsII0Th HPUITHATTIO HOBOTO 3aKOHOJJABCTBA JI/ISI EVHO-
ro IPPOBOTrO PUHKY, EBPOIEIICbKOI EKOHOMIKM JJAaHWX, OHJIAJH-PUHKY.

HesBakaroun Ha aKTMBHI il B JaHOMY HaIPAMKY, OCTaHHIM 4acoM
0COONMBO TOCTPO BIYYBAETHCSA PO3PUB MK PO3BUTKOM IMPPOBOroO
CYCIIIbCTBA Ta piBHEM BONORIHHA LMQPPOBUMY iHCTPyMEHTaMU BYM-
Te/AMM Ta BUK/IaZadamly, 30KpeMa Mk piBHeM IIK Buknapadis ta LIK
Cy4YacCHUX CTYJEHTIB.

[IntanHaM ¢QopMmyBaHHA UMPPOBOI KOMIETEHTHOCTI BUK/IaJadiB
Ta BunreniB 3aimamuca B.IO. bukos, O.Il. byiannpka, M.I. JKangak,
A.b. Kouapsan, O.I. Kyseminceka, H.B. Mopse, M.B. Hockosa, O.B. OBua-
pyK, €.M. Cmipnosa-Tpubynscpka, O.M. Cripin, 10.B. Tpuyc Ta iHmmi.

YkpalHCBKi JOCTIHNKY B IpalAX, OB A3aHNX 3 IpobmeMamy uyd-
poBi3aliii oCBiTH, IepeBaXHO MOCKUIalTbcsi Ha «IndpoBy amxeHmy
Ykpaian — 2020» [90] Ta KOHLeNil0 pO3BUTKY LN(POBOI eKOHOMIKM
Ta CyCIinbcTBa YKpainu Ha 2018-2020 pp. [87].
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Mertoto ocnifkeHHs € po3pobka 3D kapTyBaHHA LMPPOBOI KOMITe-
TEHTHOCTI B crcTeMi ocBiTH YKpaiHy, 1[0 BKIIOYA€E B cebe JOCTiKeHH
00i3HaHOCTI TPbOX I'PYII PECIIOH/ICHTIB, a caMe: BUK/Ia/Ja4yiB 3aK/IajiiB BU-
moi ocBitn (3BO), cTymenTiB nemarorivanx crenianbrocreit 3BO, a Ta-
KO>K BYUTENIB 3aK/Ia/iB 3aranpHoi cepenuboi ocBitu (33CO) B ocBiTHIX
TpeH/iaX, IHHOBALIIHNX IIeJaroriYHNX TEXHOJIOTiAX, UM(pPOBMUX IHCTPY-
MEHTax Ta IX Oa’KaHHi MiABMIINTY CBOIO KBasIi(iKallilo 3a/yIs1 pO3BUTKY
ix IIK B cygacHOMY LI POBOMY CYCIIiIbCTBI.

InTerpanisa nuQppPOBUX TEXHOJIOTIN B OCBIiTHIN IpolleC Ma€e CyIpoBO-
IPKYBaTUCA afleKBAaTHOIO IMiJrOTOBKOK HAayKOBO-IIEAroridvHux Ipalis-
HUKIiB Ta CTy[EHTIB /10 B3aeMOii i criBmpali B HOBiTHbOMY iH(pOpPMa-
L[I/IHO-OCBiTHbOMY CEpEeIOBMUILi YHIBEPCUTETY.

KoH1lennis KOMIEeTEHTHICHOTO MiJXOAY B OCBITi, 1110 3aK/nafeHa B Ha-
ioHanbHil pamii kBamidikaniit Ta 3akoni Ykpaian «IIpo Buigy ocsiry»,
€ OCHOBOIO 3MICTOBHUX 3MiH LJOJ0 3abe3ledeHHs BiJIIOBiZHOCTI OCBi-
T CY4acHUM pMHKOBUM BumoraM. CydacHi ¢axiBLi MaloTb BONOAITH
1u¢ppOBOI0 KOMIETEHTHICTIO, AKa MAa€ CTaTU CKIa[OBOI IpodeciitHol
KOMIIETEHTHOCTI crienianicra 6ygb-sakoro mpodimo. I 3abe3nedeHHs
DOCTaTHBOTO PiBHS BOMOiHHSA IU(PPOBOI KOMIIETEHTHICTIO J/IsI BUK/IA-
[adiB yHiBepCUTETIB Ha iep>)KaBHOMY PiBHI MaloTh OyT1 CTBOpeHi Bifmo-
BiJjHi BUMOIY Ta YMOBH.

[lndpoBa KOMIIETEHTHICTh € HOBOIO KOHIIEMII€I0, 10 ONVICY€E HaBM-
YK, TIOB’AA3aHi 3 TeXHO/MOTiAMU. [I/I ONMUCY HaBMYOK Ta KOMIIETEHTHO-
CTell, IOB’SI3aHNUX i3 3aCTOCYBaHHAM LM(POBUX TEXHOJOTi, TAKMUX AK
HaByuky BuxkopuctanaAa IKT, rexHonoriuni HaBaxy, HaBuaky XXI cro-
nitTs, iHpopManiiHa rpaMOTHICTD, MpPOBA IPAMOTHICTh Ta HABUYKY
111ppOBOro HaBYAHHS, OY/I0 BUKOPUCTAHO KinbKa TepMiHiB. 1]i Tepminu
TaKOX YaCTO BUKOPUCTOBYIOTbCA AK CMHOHIMM, BK/TIOUAIOUM LU(POBY
KOMIIETEHTHICTD Ta 11 poBy rpaMoTHicTb [1; 30].

IcHytoTh pisHi Bu3HaueHHA 1M(POBOI KOMIIeTeHTHOCTI. Bueni 3 Oin-
JSTHAI HaZaloTh 111 61/1bII HIMpIIoro 3HadYeHHs1, HbK KoHuenuii IKT-kom-
NIeTeHTHOCTI, i BU3HAYAIOTh fK TY, IO CKIA/IAETHCS 3 6a30BMX HAaBUYOK
Bukopucrants IKT, a Tako)X po3yMiHHS IpOIeCy BUKOPUCTAHHS -
POBUX IIPUCTPOIB Ta HOAATKIB Y HOBUX Ta CK/IATHUX CUTYyaLiax [22].

Haykosui Icnanii posymitors 1K sik BUKOpUCTaHHS KOMITIOTEPIB s
OTpPVIMaHHS, OLIiHKM, 30epiraHHs1, CTBOPEHHs, IOfjaHHs Ta 0OMiHY iHOp-
Mallil, @ TAKOXX JI/Ifl CIIIZIKyBaHHA Ta y4acTi B CIIUIBHMX BipTya/lbHUX Mepe-
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xax. [Je BUMarae KpUTUYHOro Ta pedIeKCMBHOIO CTaB/IEHHS O HAasBHOI
indopmariii Ta BifmmoBifaIbHOr0 BUKOPUCTAHHS iIHTePaKTUBHMX Mefia [58].

B Ykpaini 3a Konuenuiero HoBoi ykpaincbkoi mxonu, Axa 6yma yx-
BasieHa y 2016 p., OfiHi€I0 3 JecATU KII0YOBUX KOMIIETEHTHOCTEN — TUX,
«IKUX KOXeH MoTpebye /i 0cobMcTol peanisalii, pO3BUTKY, aKTMBHOI
IPOMAJIAHCHKOI IMO3MLii, COLia/bHOI iHK/IIO3il Ta IpaleBIallTyBaHHsA
i siki 3aTHi 3a6e3neunTy 0cOOUCTY peasisaliio Ta XUTTEBUI YCIIX IPO-
TATOM YCbOTO XUTTS», — € iH(pOpMaliltHO-I[PpOBa KOMIIETEHTHICTb,
1[0 «Ilepefi0ayae BIIEBHEHe, a BOSHOYAC KPUTHUYHE 3aCTOCYBaHHA iHOp-
MalilfHO-KOMYHIKalliifHMX TeXHOJIOT1il /11 CTBOPEHH, OIIYKY, 06po06-
K1, oOMiHy iHdopMmalieo Ha po6oTi, B myOniYHOMY IIPOCTOPi Ta Ipu-
BAaTHOMY CIII/IKYBaHHi... po3yMiHHs eTuKu pobotu 3 indopmariiero (as-
TOPCBbKe IIPaBo, iHTe/IeKTya/IbHa B/IACHICTD TOIIO)» [71].

Pamka nudposoi komnerenTHOCTI DigComp € mOBifKOBOIO CHCTe-
MOIO [yl MiATPUMKM PO3BUTKY LM(PPOBOI KOMIETEHTHOCTI TPOMajsAiH
y €Bpori [5]. BoHa omucye, ki KOMIIETEHTHOCTI CbOTOfHI MOTPiOHI Hy1s1
BUKOPUCTAHHA LUPPOBUX TEXHOJOTIl Y BIEBHEHOMY, KPUTUYHOMY,
CIIIZIBHOMY Ta TBOPYOMY CIIOCO0i TOCATHEHHS Iiijelt, OB sI3aHNUX 3 PO-
60TOI0, HABYAHHAM, [JO3BI/UIAM Ta y4acTIO y LU(PPOBOMY CYCIiIbCTBI.

«qudposa» rpamoTHicTh (260 «UPpPOBa» KOMIIETEHTHICTH) BU-
3HaHa €C ofHi€I0 3 8 KIIOYOBUX KOMIIETEHTHOCTEN /I IOBHOILIIHHOT'O
KUTTA Ta gisnbHocTi. Ha puc. 1.1.1 npepcrasneHa oHosneHa 'y 2016 poui
KOHIlenTyanbHa Mofienb DigComp 2.0, B siKilt yTouHeHi okpeMi o6macTi
11PPOBOI KOMIIETEHTHOCTI Ta OIIBLIICTD AeCKPUNTOPIB, 110 MAIOTh Bif-
HOILIEHHA [0 KOXKHOI 3 oOacTeii [8].

Y 2017 p. ana KOHIENTYanbHOI Mopeni 1mppoBoi KOMIIETEHTHO-
cti rpoMajiAaH Oy po3po6ieHi piBHI BOMOAIHHSA Ta NMPUK/IAAM 3HAHb,
yMiHb Ta HABMYOK /10 KOXKHOI i3 o6/acTeit komnereHTHOCTei. [ndposa
KOMIIETEHTHICTD BMilllye HaBUYKY po6OTH B IudppoBoMy iHpopMariii-
HO-KOMYHIKallillHOMy cepefoBUILLi, PO3YMiHHA Ta KpUTUYHE OLIiHIOBaH-
HA 1M(POBOro i MeliakOHTeHTY, epeKTUBHE i 6e3leyHe BUKOPUCTAHHS
1UpPOBUX TEXHOJOTIN /I BUPIlIeHHA Pi3HMX IpodeciilHUX 3ajad.
Tomy 3akiafu BMIOI OCBITM MalOThb TOTyBaTu (paxiBILiB, IO BOIOAI-
I0Tb IMQPOBOI0 KOMIIETEHTHICTIO. A 106 roTyBaTM Takux (QaxibliB,
KO)KEH BMK/IaJad Cy4aCHOIO YHIBEPCUTETY Ma€ BOJIOAITU IM(POBOIO
KOMIIETEHTHICTIO Ha HAMBUILOMY «BMCOKOCIIELia/li30BaHOMY» PiBHi
3a DigComp 2.1 [5].
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IHpopmauiiHa rpamoTHIcTb
° nepernsg, Nowyk i GinbTpalif, ouiHKa AaHuX, iHpopMaLii Ta LMPPOBOro KOHTEHTY,
yNpaBAiHHA AaHUMWY, iIHPOPMALLIErD | LMPPOBUM KOHTEHTOM

KomyHikauis i cniBpo6iTHULTBO

* B3aEMOZiA 3a AOMOMOroto uUmdpoux TexHonorin (LIT), cninbHe BukopuctaHHa LT,
rpoMajAHCbka yyacTb 3 BUKOpwcCTaHHaM LT, cniBnpaus 3 BukopucTtaHHam LT,
HeTVKeT, ynpaB/iHHA LMdpoBoto igeHTUdIKaLil

CTBOpEHHS LMPPOBOro KOHTEHTY

* po3pobka LMPPOBOro KOHTEHTY, iHTerpauis i nepepobka LMGPOBOro KOHTEHTY,
aBTOPCbKi MpaBa Ta JiLeH3ii, nporpamyBaHHs

be3neka

* 3aXUCT MPUCTPOIB, 3aXMNCT NEPCOHANbHMX AaHWNX | KOHIAEHLMHICTb, 3aXUCT 340POB'SA
i Gnarononyyys, 3aXMCT HaBKOJIMLLHBOIO CepesoBULLLa

BupilieHHs npo6aemun

* BUPILUEHHSA TEXHIYHUX NPobieM, BU3HAUYEHHS MNOTPED i 3HAXOAXKEHHSA TEXHONOTIYHMX
BiANoBizel, TBOpUe BMKOPUCTAHHA LMGOPOBMX TEXHONOTIN, iAeHTUdIKaLif nporasvH
B LIMPPOBYUX KOMMETEHLiAX

Puc. 1.1.1. Cxmaposi undposoi komneTrenTHOCTI DigComp 2.0

Pamka un¢dposoi komnereHTHOCTI Buntens DigCompEdu [46] opi-
€HTOBaHa Ha BYMTE/IIB Ta BUK/IAafladiB yCiX piBHIB OCBiTH, Bifj ZUTAYIOrO
cajiKa 1o BUIOI Ta MiC/IAUIUIOMHOI OCBIiTH, 3arabHOI Ta podeciitHoi,
HaB4YaHHs 0Ci6 3 0coOMMBUMM TOTpebam Ta y HepopManbHUX HaBYA/Ib-
HJIX KOHTeKcTaxX. L1 paMka Bu3Hayae 6 OCHOBHMX o6yacTeit y 22 CKIaj-
HIKAX, B IKMX BUPA)KA€ThCsA KOMIIETEHTHICTD BUUTEIIA.

3umict DigCompEdu BusHavyaeTbcsa obnmactamm 2-5 (puc. 1.1.2). Pa-
30M BOHM YTBOPIOIOTH IMQPOBY HeHAroriyHy KOMIeTeHTHiCTb. [lema-
roriyHe spo I{i€l paMKy OMOBHIOETHCS obmactsimMu 1 ta 6. O6mactp 1
CIIpsAMOBaHa Ha IIypIle npodeciliHe cepefoBuIIe, TOOTO BUKOPUCTAHHSA
BYMTeIeM IM(POBMX TEXHONIOTIN y mpodeciiiHill B3aeMopii 3 Koneramu,
yIHAMY, 6aTbKaMM Ta iHIIVMY 3alliKaBIeHUMY CTOPOHAMM, 30KpeMa JiA
KOMYHIKaIil Ta criBIparii, BTacHOro IpogeciiiHoro po3BUTKY Ta BIPO-
Ba/pkeHHA. O6/IacTh 6 BU3HAUYae KOHKPETHi IIefjaroriyHi KOMIIeTeHTHO-
cTi, HeOOXifHi /s CIpUAHHA UQPOBit KOMIETEHTHOCT] Y4HIB.
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Puc. 1.1.2. CxnagoBi KoMreTeHTHOCTI BuuTens ta yuus DigCompEdu

PamkoBa crpykrypa IK-KOMIIETEHTHOCTI BUMTENA 3a peKOMEHfa-
nisvm IOHECKO Bxmouae micts moxymnis [89]: posyminua pomi IKT
B OCBiTi, HaBYaJ/IbHA MPOrpaMa i OLiHIOBAHHA, IeJaroriuyHi MpaKTUKH,
TexHiuHi 11 mporpamHi 3aco6u IKT, opranisariis it yrpasiiHHs HaBYaIb-
HVIM IIpoliecoM, mpodeciituuit po3sutok. Lli Moxysni obpaHi BifmoBigHoO
IO BUAIB AisIbHOCTI yunrensd. IK-KoMIeTeHTHICTD yunTess 3a JaHUMU
pekoMeHpjanisiMy nepenbavae Tpu piBHi (puc. 1.1.3).

PO3YMIHHA POJII IKT
B OCBITI

HABYAJIbHA NMPOrPAMA
TA OLIHFOBAHHA

MEAATOTIKA

IKT

OPTAHI3ALLIA
TA KEPYBAHHA

MIABULLEHHA
KBAI®IKALLIT BYNTENIB

Puc. 1.1.3.

TEXHOJIOTIYHA
FPAMOTHICTb

3HaHHs
OCBITHbOI MOAITUKN

Baz3oBi 3HaHHsA

BukopwucraHHa
TEeXHONIOriN
Bazosnii
iHCTpyMeHTapii

3BUYaHWI Knac

[paMoTHiCTb
Y LMPPOBMX TEXHONOTIAX

NOTNNBNEHHA
3HAHb

Po3yMiHHsA
OCBITHBOT MONITUKN

3aCTOCyBaHHﬂ 3HaHb

BukoHaHHA
CKNIaAHWX 3aBAaHb

CknagHuin
iHCTpymeHTapii

I'pynu cnisnpadi

KepyBaHHs
Ta CNpAMyBaHHs

CTBOPEHHA
3HAHb

IHOBaLT
B OCBITHi nosiTnL
HaBnuku
CycniNbCTBa 3HaHb

CamoocsiTa

HoBiTHi TexHonorii
OpranHizauii,
1,0 HAaBYaKOTLCA

Yuntenb
AK 3Pa3KOBUI yUeHb

IOHECKO: crangaptu IK-kxoMneTeHTHOCTI
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[lns 3abe3nedeHHs BMCOKOTO PiBHA HaJaHHA OCBITHIX IOCITYT, TpaH-
cdopmariii 3akmaziB BUIOI OCBITH 17151 HABYaHHS B 1 POBMIt BiK, CTBO-
peHH:A iHHOBAlIHUX HaBYa/JbHUX cepefoBMIl, MiKHapOoJHUM TOBapu-
crBoM TexHosoriit B ocBiti (ISTE) po3po6neHi BifmoBifHi cTaHmapTu.
Cranpaptu ISTE [24] daxTudHO € TOPOXXHBOI KapTOIO [I/IsI CMiTUBUX,
iHHOBALIMIHMX BMK/IAQ/Ia4yiB Ta agMiHiCTpallii, AKa JO3BOIUTb CYTTEBO
Ta e(peKTUBHO iHTerpyBaT! TEXHOJIOTII B OCBiTHIl IIpo1ec, 3poOUTH i10ro
iHHOBALiITHNM, TOCTYIIHVM, BiKPUTHM.

[TpoexT MicCTUTH cTaHAAPTM UM(PPOBOI KOMIETEHTHOCTI IIKiTBHUX
BUMTETiB-IIPEMETHUKIB Ta BUK/IafadiB inpopmaTuku, agMiHicTpaTopis
CUCTEMM OCBiTH, OCBIiTHIX TexHosoriit i camux yunis. Cranpaptu ISTE
Ho6y,t[OBaHi TaKMM YMHOM, 110 MOXKHA 0aumMTH, AK iX KI0YOBi KOMIIO-
HeHTH (OesnepepBHIIT PO3BUTOK, IEATOriYHMIT AV3aliH, HAaBYaHHSA 4de-
pes CIiBIpallio, TilepCTBO, IUPPOBe «IPOMAJTHCTBO» ) BUSBIIAIOTH cebe
B 00/1aCTAX [is/IbHOCTI BUNTENIB PiSHUX HMpeAMeTiB i fasi peamisyloTbcs
B HaBYaJIbHIi AisAnbHOCTI yuHiB. HoBi cranmaptu ISTE sakpinmooTb
HOBe PO3YMiHHA Ti€l porti, AKY LuQpoBi TeXHONIOTI BifirparoTb B OCBITI.
SIk1mo 7o 1poro 3BMYHMM OYZI0 PO3yMiHHS TEXHOJOTIN 5K 3aco0y, 110
ONTUMI3y€ TPAHC/ALII0 HaBYa/IbHOTO 3MIiCTY yYHAM, TO CbOTOJHI IX pPO/Ib
TIOJIATA€ B TOMY, 1100 BiIKPUTH IIepef; YIHAMY HOBi MOXX/IMBOCTI, 1OTIO-
MOTTH BUMTE/II0 CTBOPUTH NE€PCOHANiI30BaHe PO3BMBAKOYe CEPENOBUILE.
CydJacHui y4yeHb CTA€ 3HAUHO Oi/bII CaMOCTITHMM B IOLIYKY iHdopMma-
1ii Ta OcMMCTIEHOMY 1i CIPUITHATTI, IPUITHATTI pillleHb, po6OTi B KOMaH-
Ii, BUpillleHHA HeCTaHAAPTHUX, TBOPYNUX 3aB/laHb. 3 MACYBHOTO CIOXM-
Baya HaBYaJIbHOI iHopMallil BiH cTa€ akTMBHMUM OY/iBeIbHIKOM BJIac-
Horo 3HaHHs. LIudpoBi TexHONOTII € OTHNM 3 KITIOYOBUX KOMITOHEHTIB
11iei HOBOI OCBITHBOI CUTYallil, III0 3HAXOAUTb Ha/IeKHE BiTOOpaXKeHHS
B cTaHjaprax udposoi komnerentHocTi ISTE.

Bumory 1o BUMTEIB Ta BUK/IA/]a4iB ITOCTiITHO OHOBJIIOIOTHCS i TOTpe-
OyI0Tb HOBMX, Oi/bII CKTaHUX HAOOPiB KOMIIETEHTHOCTE, 11100 BifiIo-
BijaTy WBMAKMM 3MiHaM B iHdopmauiitHoMy cycrinbersi. CrpiMke mmo-
MV peHH:A NUPOBUX IPUCTPOIB, iX pISHOMAHITHICTD Ta YIOCKOHAJIEHHH,
HONY/IAPHICTD Cepell CTY[AEHTIB NPU3BOAUTL HO IOTPeOM pPO3BUBATH
11 POBY KOMIIETEHTHICTh OCBITSHIHA.

ITig gac pocmifpkeHHs OY/I0 BMKOPUCTAHO KOMIUIEKC TEOPETUYHUX
(aHami3 i cuHTe3 yKpalHCHKUX Ta €BPOINEIICPKUX HAYKOBMUX, IT€fJarorid-
HUX, METOAMYHNUX [PKEepesl 3 MUTaHb JOC/IPKEHHA Ta HOPMAaTUBHUX JI0-
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KyMmeHTiB Ykpaiun ta €C) Ta eMmipnyHux (aHKeTyBaHHA BUK/IAfladiB
3aK/IafiiB BUIOI OCBITY, BYNUTEIB 3aK/IaJiB 3arajIbHOI CEPEJHbOI OCBITH
Ta cTygenTiB 3BO) MeToniB, a TaKOX aHasIi3 OTPUMAHUX pe3y/IbTaTiB.

Po6oTa Haj ZOCTIKEHHAM MPOBOAMIACSI B PaMKaxX MDKHAPOZHOTO
IpOoeKTy «MofepHi3alis NefaroriyHoi BUINOI OCBiTY 3 BUKOPMCTAHHSA
iHHOBaUiiiHMX iHCTpyMeHTIB BukmafaHHs» (MoPED) mporpamu €C
Epasmyc + KA2 — Po3sBuTok norenuiany Bumtoi ocsitu, Ne 586098-EPP-
1-2017-1-UA-EPPKA2-CBHE-JP. Jlo y4yacTi B aHKeTyBaHHi 3anydeHi
BUKJIaJladi Ta CTYHEHTM HIECTM YKPalHCbKMUX yHiBepCUTETiB-TIapTHEPIB
npoekTy MoPED Ta BunTesni 3aknaziB 3arajbHOI cepefHbOI OCBIiTU pi3-
HUX PeTiOHIB YKpaiHM, y4acTb B3A/MM 769 BUKIafladiB YHiBEPCUTETIB,
413 BunTenis 3 pisHUX perioHis Ykpainu, sokpema 3 M. Kuesa, KuiBcbkoi,
IBano-®pankiBcbkoi, JIyrancekoi, Omecbkoi Ta Yepkacbkol obmacreit,
Ta 2055 cTyneHTis.

Il mo6ynoBu 3D-kapTyBaHHsA 11MPPOBOI KOMIIETEHTHOCTI B CUCTe-
Mi OCBIiTM B YKpaiHi Ha OCHOBi IIPOBE/IEHOTO aHa/Ii3y HAYKOBUX IKepes
Ta HOPMAaTUBHUX TOKYMEHTIB Oy/M po3po6/IeHi aHKeTH ik TPbOX TPyIl
PEeCIIOH/IEHTIB: BUNTEIB 3aK/IaJliB 3arajIbHOI CEPEeJHbOI OCBITH, BUK/Iafa-
4iB Ta CTYZIeHTiB 3aKIafiB BuIOi ocBiTi. CTPyKTypa aHKeTH IpefcTaB-
neHa Ha puc. 1.1.4.

YacTtmHa 1 YactunHa 2 YactunHa 3 YactuHa 4 YactmHa 5

IHHOBALLiMHiI Lndposi
negaroriyHi KOMMETEHTHOCTI
TexHosoril (IKT-

Ta MeToaun KOMMETEHTHOCTI)

CyuacHi

BukopucraHHsa

LmbpoBmx
IHCTpyMeHTIB

BCTYN OCBITHI
TpeHau

Puc. 1.1.4. CTpyKTypa aHKeTH IIPOBEJIEHOTO JOCIiIKeHHA

Ha novarky XXI cTOMTTA COLiIOKYIBTYpPHUIT PO3BUTOK CYCIiZIbCTBA
BU3HA4YMB 3aKPIiIUIEHHA CKIA[IHMX i CylepedInBNUX TEHJEHLIN y CUCTe-
Mi YHIBEPCUTETCHKOI OCBITM, WO MiCTajy aHIJIOMOBHY Ha3BYy TPEHJiB
(Big amen. trend — TeHmeHIiA).

CpOropiHi €[MHOTO HAayKOBO OOIPYHTOBAHOTO BU3HAUEHHS IOHATTS
«OCBITHIlI TpeH/l» HeMa€. Y NOCTiIPKEHH] IOHATTSA «OCBITHIN TPeH[» BUKO-
PUICTOBYETDHCA SIK 3MiHa HAIIPAMY PO3BUTKY OCBIiTHIX TeXHOMOTiN. OCBiTHi
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TPEH/IM, B CBOIO YEPTY, IPAMO BIUIMBAIOTH HAa OCBiTHI TEXHOJIOTII IK HOBIT-
Hi 3acO00V HaBYaHHA Ta CYKYIHOCTI Al I JOCATHEHH: OCBITHIX IiiyIeit.

Cepeq OCBIiTHIX TpeH[iB, sIKi 0OrOBOPIOIOTHCS B paMKaX OHOBJIEHHS
cucTeMu OcBiTH B YKpaiHi [76], Ta BpaxoByroun cBiTOBi TeH/eHIil, 6y10
BM3HAYEHO aKTya/IbHUMM HAacTyIHi TpeHau (puc. 1.1.5).

STEAM-ocsgiTa (Science, Technology, Engineering, Art, Mathematics)
®opMmyBaHHsA KOMMETEHTHOCTEN (MPeAMETHUX Ta KJIFOUYOBMX)

MepcoHanizaLlis HaBYaHHS, ajanTvBHE HaBYaHHA

MpaKTVKO-OpiEHTOBaHE HaBYaHHSA, CNPsIMOBaHe Ha KOHKPETHI pe3y/ibTaTtu
Po3BUTOK MiANMPUEMHULIBKOTO i JOCAIAHNULBKOTO, KPUTUYHOFO MUCTEHHS
FenmidikaLlia — HaBYaHHA Yepes rpy

Po3BuUTOK HedOPManbHOI OCBITY, BIAKPUTICTb | AOCTYMHICTb OCBITY

MobinbHe HaBYaHHA (BUKOPUCTaHHSA MOBINIbHUX CMapT NMPUCTPOIB A/ HaBYaHHS)
3MiHa poni BuMTENs | BUKNajaya

Puc. 1.1.5. OcBiTHi TpeHIN

TpboM rpymam pecrnoHfeHTiB Oy/I0 3aIpOIIOHOBAHO OLIIHUTY 3HAYY-
IIiCTh BKAa3aHUX TPEHMIB 3a mikanow Bix 1 1o 10 (1 — 30BciM HeBaXK/Iu-
BO, 10 — nyxxe BaxamBo). CepepHiit 6an i KOXKHOTO TPeHJY Ipef-
CTaBJIeHo Ha puc. 1.1.6.

O6uparoun i3 3apONOHOBAHNX TPEHIB TPY HAVIOIIBII 3HAYYLINX, BCi
TPY TPYIIN PECIIOHJEHTIB BUAULAIOTH «][IpaKTMKO-Opi€HTOBaHe HaBYaHHA,
CIIpsAAMOBaHe Ha KOHKPeTHi pe3ynbTaTi» Ta «PopMyBaHHsA KOMIIETEHTHO-
creit (IpegMeTHMX Ta KmMo4oBux)» (puc. 1.1.6). IIpoTe Mo>xkHa criocTepi-
raTyl IeBHUII PO3PUB MDK OLIiHIOBAHHAM [IeAKMUX TPEHAIB BUK/IafadaMu
Ta CTy[,eHTaMy, 30KpeMa, Taki TPEeH/M, SIK PO3BUTOK HeOpMaIbHOI OCBi-
THU, reﬁMi(biKauiﬂ, IIepCOHaIi3allisl HaBYaHHS, MOOi/IbHe HaBYaHHS, CTy-
JeHTV BB)XAIOTh O/IbII 3HAYYIIMMM, HDK BUK/Iafiadi Ta BUNTEII.
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o BuKnagau - BunTeNs ~oCTyneHt

STEAM-ocBiTa

3miHa poni BuuTens

i BUKknagava dopmyBaHHs

892 yomneTeHTHOCTeA

MobinbHe o
HaBYaHHsa MepcoHanizauis HaBYaHHS,
ajanT/BHe HaBYaHHA
Po3Butok 00
HedopManbHOi OCBITH,
. . /
BlAKpUTICTL 909 MpakTuKo-OpieHTOBaHe

HaBYaHHA, cNpAMoOBaHe

i AOCTYMHicTb OCBiTM
i Ha KOHKpPEeTHi pe3ynbTatn

lelmidikalisn PO3BUTOK MiANPUEMHULIBKOTO
i AocnigHnLbKoro,
KPWUTUYHOTO MUCTEHHS

Puc. 1.1.6. 3Ha9ymicTh OCBITHIX TPeHIB

25,00
20,00
15,00
1000
§ ‘ .
0,00
Mparvko- Posanrox PosayToK
Mepcowanizauin  OPIEHTOBAHE iy ey broro HedopuansHol § 3uina poni
STEAM-ocsita ~ Qopwysauus ~ HasuaHHA, HABUAHMA i pochipnmupkoro,  Feiimidikatia oceima, Mobizste suvten
. c siakpuTicTs HaBuaHHA { emrera
M axoupersi | PATANON i Aocymicrs
pesynsrath ocaitm
wBwoag 10,16 2240 8,00 2374 9,90 251 796 1020 514
# Bunrens 1348 2230 8,07 2113 1065 516 691 765 4,66
# Cryent 137 1338 1067 1848 11,24 623 1225 1,57 482

Puc. 1.1.7. Hait6inpur 3Hauy1i TpeHan (Bubip TPhOX HailBaXXIMBILINX)
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Bigmosimalouy Ha NUTaHHA, YU BPaXxOBYIOTb BUK/Iajadi Ta BUMTENi
i TpeHAM Y CBOIIT MpodeciitHilt AisNIbHOCTI, IikaBO MOPIBHATH JYMKY
CTyAeHTiB Ta BuK1IagauiB (puc. 1.1.8). OcobnuBy yBary npuseprae Bif-
MiHHICTD Yy BiJJICOTKaxX BUK/Ia/ladiB, AKi Ha IYMKYy CTY[€HTiB Ta BUK/Iafla-
4iB HaMaralmTbCAd BPaXxOBYyBaTU OCBITHI TpeHJu, — BignosigHo 30,9 %
Ta 43 %, a TAKOXX TUX, 110 HE BPaXOBYIOTb OCBiTHI TpeHIu, — 8 % Ta 2 %.

Y1 BpaxoBylOTb BUKNAAAYI BULLE3a3HaYeHI
OCBIiTHI TpeHAM Npu opraHisauii ocBiTHLOT
AiANbHOCTI cTyaeHTiB?
Yu BpaxoBsyloTb BYUMTENi BULLE3a3HAYEHi OCBITHI
TPEeHAW NpK opraHisauii ocsiTHLOI AianbHOCTI
cTyaeHTis?

suxnanavi

B TIK M UBOTD BMMOPACTORYO PHOMINITHI
Iononagiini neRCr i TEDROAOHT
ane wao
MBS = NOTPEGYIO ADARTHORONO PIABRLEHNHA
rasiesaut

WIS, me yn(na) npo Glaeudicrs e

1, 89050300 MOAOULAMHMM. LB 348 CTOCYETREN MO
npeawery

Puc. 1.1.8. UYn BpaxoByIOTb BUK/IaJjadi Ta BYNTE/Ii OCBITHI TpeH U

BignmoBigHO 1O BU3HAYEHMX OCBITHIX TpeH/iB Oy/IO BUAINIEHO iHHO-
BaliliHi IefaroriyHi TeXHOJIOTil Ta METOAY, BUKOPUCTAHHA AKUX JO3BO-
JINTh BPAaXOBYBATM IIi TPEH/V Ta CIIi[yBaTV CY9aCHUM BMMOTaM 10 Lud-
poBoi TpaHcdopmauii ocBiTH:

— iHTerpoBaHe HaBYaHH: (IIOETHAHHSA Ki/IbKOX OCHOB HayK);

— IBL (Inquiry Based Learning — mocnigHuibke HaB4aHH:);

— PBL (Project Based Learning — MeTop IIpO€KTIB);

— KO/abopaTuBHe HABYAHHS;

— TEXHOJIOTi1 IIepeBEPHYTOTO K/IACY;

— BipTyasibHa, 3MilllaHa i JOIIOBHEHA PeaIbHICTh;

— 3D-npunTHNHT;

— TeXHOJIOTil pOpMyBaHHS MeJjiarpaMOTHOCTI;

— TexHosoril popMyBaHH: 06uncIoBaIbHOrO (computation thinking)
MICIIEHHST;

— Mpo6/IeMHO-OpiEHTOBaHe HABYAHHS;
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— 3MilllaHe HaBYaHHS;

— OiniHrose (myanbHe) HaBYaHHS;

— nipuHroBe oliHOBaHHA (Bif auen. peer-to-peer (P2P) — piBHuit
IO piBHOrO);

— piBHOIIpaBHe OIIiHIOBaHHA OJVIH OIHOTO;

— MEJIKEePCTBO — IlefjaroriyHa TeXHOJIOrid, AKa 6a3yeTbc;{ Ha CTBO-
PEHHi yYHAMM BIaCHUMY PYKaMM JIesIKOTO IPOAYKTY (Bif anen. make —
CTBOPIOBATH, POOUTN);

— cropiteniHr (Big axen. storytelling — posnosins icTopiit) — nega-
roriyHa TeXHOJOriA, 3a JOIOMOIOI0 AKOI MOXKHA IlepefaBaTy pisHy iH-
dbopmaliito yepes posmoBifgp icTOPiit;

— TEeXHOJIOTII iIHK/TI03VIBHOI OCBIT;

— MiKpoHaB4YaHHA (Biff aHes. microlearning) — TeXHOJIOTII BUKOPK-
CTaHHA KOPOTKNUX HaBYaJIbHUX Bifleo;

— TEeXHOJIOTiI AMCTAaHIIIHOIO HaBYaHHS;

— TeXHOJIOTil pOpMyBaHHA KPUTUYHOTO MIUC/ICHHS;

— BYOD (Bring Your Own Device) — TexHomnorii BUKOpUCTaHHSA
BJIACHUX T'aJKETiB;

— TeXHOJIOril GOpMYBa/TbHOIO OLIiHIOBAHHS;

— BUKOPMCTAHHA €-HaBYa/IbHMX irPOBMX CEPEOBUIL.

Cepepnniit 6a/m 3Ha4YyI[OCTI KOXKHOI 3 BKa3aHMX CY4YacHMX Ilefja-
TOriYHMX TEXHOJOTIM [/ TPbOX IPYIl PECIOHJEHTIB IIPeJCTaBIeHO
Ha puc. 1.1.9.

HEOBXIAHICTb BIMPOBAZXEHHA TA BUKOPUCTAHHA
IHHOBALIIMHUX NEAATOTIYHUX TEXHOJIOTIN
TA METOAIB Y BALLOMY HABYA/IbHOMY 3AKNAAI

—+— CTyfieHT &~ Buknagaui —=— Buuteni

9,0
85
8,0
V5
7,0
6,5

IHTErPOBAHE
HABYAHHSA
IBLTA IBS
PBL
KONABOPATUBHE
HABYAHHS
TEXHONOTI
MEPEBEPHYTO
rO KNACY
BIPTYA/IbHA,
3MILAHA

| IONOBHEHA
3-D MPUHTIHT
TEXHONOTII
©OPMYBAHHS
MEZAIATPAMOTHOCTI
COMPUTATIONAL
THINKING
MPOB/IEMHO-
OPIEHTOBAHE
HABYAHHS
3MILAHE
HABYAHHS
AYANbHA OCBITA
MIPIHFOBE
OLHIOBAHHS
MEVKEPCTBO
CTOPITEANIHT
TEXHOJIOT|
IHKNHO3UBHOI
OCBITW
MICROLEARNING
TEXHOIOTIT
AVCTAHUIHOTO
HABYAHHSA
TEXHONOTII
SOPMYBAHHS
KPUTUYHOTO ...
BYOD
TEXHOJIOTIT
®OPMYBA/ILHOTO
OLYIHIOBAHHS
BUKOPVCTAHHS
E-HABYA/IbHIIX
IrPOBVIX CEPE/OBYILL

Puc. 1.1.9. 3Ha4yIicTh Cy4YaCHUX NeJAaroriyHNX iHHOBALITHUX TeXHOIOTi
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BapTo Bif3HauMTM CTilIKy 3alliKaB/I€HICTb CTY[I€HTIiB y BUKOpUC-
TaHHi 3alIpOITOHOBAHMX TEXHOJIOTIN. Y TOI )K€ Jac 3alliKaBIeHiCTb BU-
KJIa[la4yiB Ta BYUTENIB IIOLO BUKOPUCTAHHA TaKMX TEXHOMOTIN, AK KO-
nMabopaTMBHE HAaBYAHHS, TEXHOJIOTII IepeBepHYTOro KJIacy, BipTyaib-
Ha, 3MilllaHa i ONOBHEHA peabHiCTh, 3D-NPUHTIHT, NipUHTOBE OILIiHIO-
BAaHH:A, MEMKEPCTBO, CTOPITENIHT, € 3HAYHO HIDKYOI0, HK Y CTYHEHTIB.
ITe moyxe 6yTU IIOB’sI3aHO SIK 3 HELOCTATHBOIO MaTepia/IbHO-TEXHIYHOIO
6a3010 /U1 BUKOPUCTAHHS 30KpeMa TaKMX TeXHOJOTiN, K 3MillaHa
i momoBHeHa peanbHiCTh, 3D-NPUHTIHT, TaK i 3 HEZOCTATHHOIO O3Ha-
JMIOMJIEHICTIO 3 METOJVKOIO BUKOPUCTAHHA BKa3aHMX TE€XHOJOTIN B Ha-
BYaJIbHOMY IIPOLIECi.

PiBeHb 3al]ikaBlI€HOCTi TPbOX I'PYIl PECIIOH/EHTIB Y BOMOAiHHI 1md-
pOBUMM iHCTpyMeHTaMu Ta BMiHHI iX e(eKTMBHO BMKOPUCTOBYBATHU
B OCBiTHPOMY IIpolieci Bifob6pakeHo Ha puc. 1.1.10.

Bucokwii piBeHb 3aLikaBieHOCTi
y BOJIOAIHHI LidPOBMMU iHCTPYMeHTaMm

70%

60%

0% 7-<A\ SN
40% | Sl e /4 ‘<.\ \;\\ T~
30% ./ N I V. \\Q‘/ /-

20%
—o— Buknagaui

10%
~#&— Buureni

0%

—&— CryaeHt

Puc. 1.1.10. 3anikaB/eHicTh Y BUKOPMCTaHHI NV(PPOBUX IHCTPYMEHTIB

Opep>xaHi pe3y/nbTaTy IEeMOHCTPYIOTD, 1[0 BiJICOTOK 3alliKaBIeHMX
CTYJeHTiB B OBOJIOAIHHI iHCTpyMeHTaMu OinbIumii, HDK y BUK/IajadiB
Ta BunTeniB. To6TO cTyeHTU OTpeOy0Th BIPOBA/)KEHHS Ta BUKOPU-
CTaHHsA IPeJCTaBIeHUX PeCcypcCiB B OCBITHbOMY IIpPOLeC J/iA IOKpa-
LIeHHA AKOCTI IX HaBYaHHA. IIpo 1je TakoXX CBiJY4UTH yBara BCiX I'PYII
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PECIIOHJIEHTIB J10 IHCTPYMeHTIB A1 po60TH 3 MOOIIBHUMY IPUCTPOSI-
MM /1 HABYaHHA.

Bukiagadi Ta BYUMTENIi CBOEIO Yeprolo JeMOHCTPYIOTh HailbinbuIy 3a-
I1iKaB/IEHICTb B OBOJIOAiHHI iHCTpyMeHTaMu I poOOTH 3 €e/IeKTPOHHM-
MI IOKyMEHTaMH, 1O CBilYUTD PO FOTOBHICTD [0 Iepexofly Ha eleK-
TPOHHUI JOKYMEHTOOOIr. YBary Takox IpuUBepTae HU3bKWIT BiICOTOK
3al[iKaBJIEHOCTi BUMTENIB Ta BUK/IAJadiB [0 iHCTPYMEHTIB I [OCHi-
IPKeHHsA Ta IOUIYKY, CIJIbHOTO MJCbMa Ta JO iHCTPYMEHTIB HAayKOBOI
KOMYHIKaIil y BYNTENB.

JlaHe [oCIiIpKeHHA IPOJIEMOHCTPYBAJIO PO3PUB MiXK 3alliKaB/IEHICTIO
CTYAEHTIB y BUKOPUCTAHHi iHHOBAIillHNX IeJaroriYHnx Ta IUQpoBUX
TEXHOJIOTiI, BUKOPUCTaHHI IMPPOBUX IHCTPYMEHTIB B IX MiATOTOBII
Ta CTAHOBJIEHHI fIK CIIellia/IiCTiB Ta FTOTOBHICTIO BUK/Ia/ladyiB Ta BUYUTETTIB
BUKOPYICTOBYBATY OIIBLIICT 3 IIVIX TEXHOJIOTi Ta iHCTPYMEHTIB y CBOI
npodeciitnil gianbHOCTI. ToMy pe3ymbTaTy JOCTIIKEHHS CIIOHYKAIOTh
UIYKaTy HULAXU HiIBUIEHHA MOTYBALII BYMTEITIB Ta BUK/IaJa4diB YHiBep-
CHUTETiB O PO3BUTKY iX IU(PPOBOi KOMIETEHTHOCTI, 30KpeMa 3aIpoIIo-
HOBaHi B po6oti [81], Ta MOXXYTb CITyTyBaTy OPiEHTUPOM Ji/IsI Mi/ITOTOB-
KU [IpOrpaM MiABUILeHH:A KBastidikarii BUnTe/iB Ta BUKIagadiB.

IlepcnexTvBy NojanblIMX JOCTIIKEHDb CIPAMOBAHI Ha JeTaJlbHUI
aHasni3 3D-kapryBaHHA 1M(POBOI KOMIIETEHTHOCTI B MeXXKaX OXOIUIEHUX
perioniB YkpaiHu Ta po3poOKy IpONO3MUIill 1IOA0 IUISAXiB PO3BUTKY
1PPOBOI KOMIIETEHTHOCTI I€fJarorivyHoro Ta HayKOBO-IIJaroriyHOro
IIEPCOHAJTY VX PEriOHiB.

(Mopse H.B., Bembep B.IL, Inadyn M.A. 3D-xapmysanus uugposoi kom-
nemenmnocmi 6 cucmemi océimu Ykpainu. Inopmauitini mexHonoeii i 3a-
cobu Hasuanus. 2019. Ne 70(2). C. 28-42. URL: https://doi.org/10.33407/itlt.
v70i2.2994)
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1.2. LW/IAXU MIABULLEHHA MOTUBALIT
BUK/IAZJAYIB YHIBEPCUTETIB 1O PO3BUTKY
IX UNDdPOBOI KOMIMETEHTHOCTI

Hamania Mop3e,
CsimnaHa BacuneHko,
Mapisa [nadyH

BusBneHHsa IIAXIB NiIBUILIEHHA MOTHBalil BUK/Ia/jadiB yHi-
BEPCUTETIB JO PO3BUTKY iX IMPPOBOI KOMIETEHTHOCTI € aKTya/bHUM
3 OIJIAAy Ha Ipolec TpaHcopMallil CydacHOI OCBiTH, sIKa 3yMOBJIEHA
OVHaMiYHVMMM 3MiHaMM y CBiTOBiVl LMBiMi3alii, CTPIMKMM pO3BUTKOM
TeXHOJIOTi, iHTe/leKTyanisami€ero Ipami, 3pOCTaHHAM COLia/JIbHOI MO-
6inbHOCTI TOI[O. HaciyeHHA pearbHOTO CBITY €/1eKTPOHHO-LIU(PPOBUMU
HIPUCTPOSMM, 3aCO0AMM, CUCTEMaMI Ta Ha/IaTOf)KEHHsI e/IeKTPOHHO-KO-
MYHiKaIlii1HOro 0OMiHy Mi>X HUMM IPU3BOAUTD 40 LM poBizallii ocBiTH,
AK CKJIafoBoI Hudposiszalil cycrinbeTsa B Linomy. [l peanisauii Metn
nudposisanii, Axa nonArae y «gocsArHeHHi nugposoi TpaHcdopmarii
icHyI04MX Ta CTBOpPEHHI HOBMX Tajy3ell eKOHOMIKY, a TAKOX TpaHCcdop-
Marii cep KUTTERIANBHOCT] Y HOBI, Oinbi edekTnBHI Ta cydacHi» [90],
BAK/IMBY POJIb Ma€ BiflirpaBaTy came CUCTeMa OCBITH.

Buxmagadi 3BO He 3aBX[y MOBHOI MipOI0 YCBiOM/IIOOTb BifiMiH-
HICTb CY4aCHOTO IOKOJIiIHHA CTY/IEHTIB Bifj IIONIE€PEHIX IIOKOMTiHb MOJIOf].
CyTTeBuii Bigpus 1n¢ppoBOro MOKOTIHHA Y BOMIOAIHHI Cy9acHMMIU iHCTPY-
MEHTaMIl € BUK/IMKOM IMpOBOTrO CycHiibcTBa i mporjecy 1udposiszarii
OCBiTH, KNI HeOOXiTHO BPaXOBYBaTH B OpraHisallii OCBiTHbOTO IpOLeCy
Ta y IpodeciitHoMy pO3BUTKY BUK/Ia[jadaM Ta KepiBHMKAM OCBITH.

AKTya/IbHICTb NUTaHHA MNiIBUILEHHA MOTMBalil BUK/Ia/ladiB OO
po3BuTKy ix IJK He cTaBUTbCcA Tif CyMHIB y Iefaroriusiil CIijlbHOTI.
Tox okpecnnMMoO BUKINKM, SIKi BUCYBAa€ iCTOPM3M CY4aCHOTO MOMEHTY
3 IIbOTO NMUTAHHA.

1. Ponb Bukagada 3BO Baxk/mBa, ajKe caMe BiH cripuse GopMyBaH-
HIO MaitOyTHIX ¢axiB1iB nn1dpoBoro cycminbcTaa.

2. PiBenp cdopmoBanocti 11K Bukmagaya BM3HAYa€e SKiCTh BUIOI
OCBiT) Ta piBeHb rOTOBHOCTI BunyckHnka 3BO mo xutra y undpposomy
CYCHiNbCTBI.
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3. Ilpouec motuBanii Buknagada 3BO no possutky LJK norpebye po-
3yMiHHA Ta pO3pOOKU CIlellia/IbHUX MeXaHi3MiB.

4. CucreMa oniHoBaHHA piBHA cdopmoBaHocTi IIK BukIasada Bax-
JIMBA 3 OITIAAY Ha Il MOTUBALIMIHY Ta PO3BUBAJIbHY POJIb.

5. lo cucremm mipBuineHHs KBamidikanil Buxmagauis 3BO BapTo
BK/TIOYATY IMTaHHA 03HAVIOM/IEHHS 3 TPEeHAaMI, TexHomoriamu Ta IK-in-
CTPYMEHTaMM, AIKi € aKTya/IbHMMM JI/I CTY/IeHTiB i BUK/IafladiB Cy4acHO-
IO YHiBEPCUTETY.

[TonarTa nudposisalil cTanmo akTyaIbHUM /I CY9aCHOTO CYCIIIbCTBA.
IIndposisawia 6isHecy — Iie BUKOPUCTAHHA IM(PPOBUX TEXHOMOTIN I
3MiHU Gi3Hec-MofieNi Ta CTBOPEHHS HOBVMX MOXK/IMBOCTEN /IS OTPYMAHHS
JIOXOfiB Ta LIIHHOCTeJT; Iie Ipoljec Iepexony fo undposoro 6isHecy. [ud-
poOBi3allisl 03HaYa€ BMKOPMCTAHHA IM(POBUX TEXHOJIOTIN Ta AAHUX LA
CTBOPEHHsI JIOXOJiB, BIOCKOHA/ICHHs 0i3Hecy, 3aMiHM 4M TIepeTBOPEHHS
6isHec-poriecis (a He MPOCTO iX OLMPPOBYBAHH) Ta CTBOPEHHS CEpeNio-
BULIIA 151 LudpoBoro 6isHecy, ae mmdposa iHpopMmalis € AApoM ycix npo-
neciB [23]. InTerpanis pudpoBKX TEXHOMOTIN B MOBCAKIEHHE KUTTS Bifi-
OyBaeTbCs IULIXOM 0LV POBYBAHHS BChOTO, 10 MOYKe OyTI o1 pOBaHO.

Bognouac ungposisarisa ocBitu o3Havae ii MofepHisaliio, pepopmy-
BaHHA Ta TpaHC(OPMaILilo, a TAKOXK BUPIIIEHH IPo6IeM Ta IPUITHATTA
pilreHs i3 3acTocyBaHHAM IUQpoBUX TexHOoriit. IIndposi Texnomorii
HOBUHHI OyTy BOymoBaHNMMU Y Bci cepn Ta ramysi ocBiTH: MiATOTOBKY
Tefjaroris, OCBiTHIO iHdpPacTPyKTypy, MeTOfONOTi0 (IIefaroriky) Ta Ha-
BYaJ/IbHO-METO[IMYHI PeCYypCH, a TAKOX JiJIEPCTBO, YIIPAaBIiHHA Ha BCiX
PIBHAX Ta y BCIX CEKTOpPAX CUCTEMU OCBIiTH.

CaMe TOMY /I IPUCKOPEHHs IpolieciB TpaHcopMaliil ocBiTH mif
BIUIMBOM LmpoBisanii EBpoIeNCchKMIT COI03 3aIpOBaAVB Ki/lbKa iHimi-
arus. lludposa cucrema ocsitu B €C peanizyerbcs y pamkax «Crparerii
€C-2020» [41] Ta ii npoBifHux ininiaTnus — «IJudposa nmporpama ms
€Bponn», «IlopAnoK JeHHU I HOBMX HaBMYOK Ta POOOYMX MiCIb»,
«InHOBaniHU Coto3». «[lopAmoK JeHHUI oI HOBUX HaBUYOK Ta Po-
6ounx Micub» [14] cnpuse GesnepepBHOMY HaBUaHHIO B IHTepHeri,
PO3BUTKY IM(POBUX KOMIIETEHTHOCTEN, IHBECTUIii B iHPpacTPyKTypy
OCBITM Ta MiTPMMIIi KOHKPETHMX IPOrpaM IiZATOTOBKM BYMUTENIB Ta iX
nigBuieHHs KBaidikarii.

[ 3a0xo4eHHA edekTUBHOTO LM poBoro HaByaHH:A B 2013 poui Oya
3arovaTkoBaHa (a B 2016 p. oHOB/IeHa) €BportericbKa maTdopma 1mdpo-
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BUX KOMIIETEHTHOCTe! i rpoMajsH [63]. Y 2015 pori 6yno pospobieno
€BpOIIEIICbKY PaMKOBY Iporpamy A I@poBMX OCBITHIX opraHisauii
[25]. Buxopsum 3 BUIe3raiaHuxX 3axofiiB, y 2015 poui Oymo mpuitHATO
IIVPOKe KOJIO iHiliaTuB, po3pob/ieHnx €BPOIEiChKOI0 CTPATEeTi€l0 €IHO-
TO PUHKY JyId HignpueMcTs [14], mo 3aiiMaroTbes 6i3HECOM Ta TIOfChKU-
mu pecypcamu. Li ininiatusy crnpsMoBaHi Ha MOOYAOBY iHHOBALITHOTO
CYCIIbCTBA; BigkpuTe Ta 6e3neyHe IUQpoBe CepefoBUIe; BUPILICHHS
npobreM KibepbesneKy; MPUITHATTS HOBOTO 3aKOHOJABCTBA J/Isl EAIHOTO
UQPOBOTO PUHKY, EBPOIENICHKOI €KOHOMIKM IaHMX, OHJIAIIH-PUHKY; PO3-
BUTOK II1IppOBUX HABMYOK Ta MOXK/TMBOCTEN /IS BCiX.

Il cninbHOI poOOTM 3 MeTOK 3MIllHEeHHs JIIOfICBKOrO KalliTany,
IpalleB/lallITyBaHHA Ta KOHKYPEHTOCIIPOMOXKHOCTI Oyma pospobie-
Ha «[Iporpama HOBMX HaBuM4OK g €spormn» (New Skills Agenda for
Europe: Working together to strengthen human capital, employability
and competitiveness) [60], Axa mocwroe icHyrodi ininiatusmy ta Gokycy-
€TbCA Ha IM(POBUX HABMYKAX; Iependadae posIIMpeHHA HedopMaib-
HOTO HaBYaHHHA, MiJTPMMKY iHHOBaLiil B IEJAarorili, iHCTUTYLiIHOrO
CHiBpOOITHUIITBA Ta MOOITBHOCTI, TAPTHEPCHKUX BITHOCKH 3 6i3HECOM.

i ininiaTusy y ramysi nudpoBoro BUKIafaHHA Ta HABYAHHA PO3-
BIBAIOTbCA B paMKax CTpaTeriyHoi nporpamu «OcBiTa Ta HaB4aHHA 2020»
[41]. Y Hiit 30KpeMa PO3ITIAAIOTHCA MUTAHHA 3aTy9eHHA BUK/IA/IadiB 10
nigeumenHa ix IJK Ta MertopiB cTuMymoBaHHA Lboro mpouecy. IIpo-
Orema MOTMBALil BUK/Ia[javiB [0 MifBMILeHHs KBanidikaiii He € HOBOIO,
y pi3Hi yacu ii BupilryBaay Ha pisHMX piBHAX: lep>)KaBHOMY — 4epes 0a-
raTopiuHi LibOBi Jep)KaBHi IIporpaMi, y 3aK/lajax OCBiTH — 4depes Cuc-
TeMy IpeMitoBaHH:A To1o [84]. [TpoTe ocTaHHIM YacoM 0co6/MBO TOCTPO
Bi/JUyBa€eTbCs PO3PUB MK CTPIMKUM PO3BUTKOM LM(PPOBOTO CYCIIi/Ib-
CTBa Ta piBHEM BO/IOAIHHA LMQPPOBUMM IHCTPYMEHTAMM BMKJIa/jadaMy
caMe JyIA MiITPUMKM CBO€ET pogeciliHoil AiANbHOCTI, TOMY 1 Ipo6reMa
MoTMBalil go mifBuieHHa caMe LK myxe BiguyTHa. Benmuke sHaueHH:A
Mae pisHuA Mk piBHeM LIK BuK/IafiauiB Ta cy4acHUX CTY/I€HTIB.

[Tpartoroun Haji po3B’sA3yBaHHAM HpobOnemy nmdposisanii ocsiry,
YKpaiHChKi ZOCTIHUKY TIOCUTIAIOThCS Ha JOKYMeHT «Lludposuit mops-
nok mexHmit — 2020. Konuenryanpai 3acagn (Bepcis 1.0). Ilepmoyepro-
Bi cdepun, ininiaTuBy, npoextn «undposizanii» Ykpainn 1o 2020 poky»
[90], AxuiT MiCTUTD LiMbOBUI O/IOK, CIIPAMOBAHMIT Ha OCBITY: po3in 9
«[Indposizaris ocBitu». ¥ 1. 9.1. «IIndposi kommeTeHIIil Ta HABUYKI»
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OOIPYHTOBYETbCSI AKTYa/lbHICTb PO3BUTKY «IUPPOBOi KOMIIETEHT-
HOCTi» TpoMajisiH (BM3HaYaeThcsl Ha OCHOBI 6adenHa €C mopo Digital
Competence Framework 2.0 [63] Ta «iudposoro inTenexry» (DQ —
Digital Quotient), o MicTuTb Tpy piBHi: LUPpPOBE IPOMAAHCTBO, IN(-
POBY TBOPYiCTb i I pOBe MifIPUEMHAIITBO.

3amia BupilleHHs 3aBHaHHA [MQPOBi3aliil OCBITM 3aIIpOIOHOBAHO
Crparerito mopo HedopManbHOI OCBiTM (KOMEpLiiHMX OIepaTopis)
ta Crparerito mozpo ¢popmaabHoi ocBiTH. [0 OCTaHHBOI, 30KpeMa, BijHe-
CEHO 3aBJJaHH:: aHAJIi3 CUTYallii; po3po06/IeHHA NeperiKiB HudpoBUX Ha-
BMYOK i KOMIIETEHTHOCTEN I LIbOBYUX ayJUTOPill OKpEMHUX ranysei;
po3po6IeHHA AKiCHOro HaB4anbHOro KOoHTeHTy (y T.4. ;i I1K ta migro-
TOBKU OCBITSH); pO3pO0/TIeHHA Ta MONY/IApM3alliad 3ara/bHOLOCTYIIHUX
OH/AH- Ta O(IaiH-KypciB 3 HuppoBoi IpaMOTHOCTI; BUMipIOBaHHSA
Ta ceprudikanis [uppoBUX HABUIOK; FAPMOHI3allisl HOPMATUBHOI 6a3yu
(y 1.4. gna ceprucikanii nnudppoBux HaBMYOK y MENATOTivyHMX IpalliB-
HJIKIB); 3aIIpOBa/PKEHHsSI 000B A3KOBOCTI IIPPOBUX KOMIIETEHTHOCTE
(y T.4. 1A mpauiBHUKIB cepy OCBiTH); HOIMyIApU3aLis Ba>KIMBOCTI
111ppOBOi IPaMOTHOCTI cepefi TPOMaJisAH).

Y m. 9.2. «Bukauku ta migxopu fo “nudposisanii” cepesHbOi OCBi-
TV» KOHCTATYETbCA MOTpeba CTBOPEHHSA YiTKOTO, CMCTEMHOro OadueH-
Hs Ta cTparerii «umdposisauii» ocitu. [Io OCHOBHUX HAIPsIMIB TaKoi
Crparterii 30KpeMa BifjHECEeHO: JOCTYI [0 TEXHOJOTii (A1 y4HiB, yuu-
Te/liB, afiMiHiCTpaTOpiB); IIKiNbHWIT [HTepHeT; LUQPOBUIT MYIbTUMe-
HiiHUI KOHTEeHT; (P POBi KOMIIETEHTHOCTI Ta TPaMOTHICTb BUK/IaflauiB
(pacunitaropis, KOy4iB) Ta CTyHEHTIB.

HocnimxeHHaM GpopmyBaHHs IM(POBOI KOMIIETEHTHOCTI BUK/Iaja-
4iB 3aitManucs YKangak M.I., Mopse H.B., CmiproBa-Tpubynbcbka €.M.,
bukos B.IO., byitaunpka O.I1., Hockosa M.B., Kysbminceka O.I., Tpu-
yc 10.B., Osuapyk O.B., Cnipin O.M., Kouapsan A.B. ra inwi. [TanepHo-
Ba T.B. y cBoeMy focimpkeHHi BKa3ye, 1110 3a pe3y/IbTaTaMy ONUTYBaHH
BMKJ/Ia[jaqiB, 110 IPOXO/ATh HABYAHHS Ha Kypcax MifABUIeHHs KBayidi-
Kallii, Mo)KHa KOHCTaryBaru: e 30 % BBa)KaiOTb, 110 BONOAI0TH IKT
Ha JOCTaTHbOMY piBHi, 1e 30 % BUKIafgadiB He BUKOPUCTOBYIOTh IKT
y npodeciiiHiit ifANMbHOCTI, OCKiIIbKM He BONOAIIOTh METOAMKOIO BIKO-
puctanHa IKT Ha cBOIX 3aHATTAX, peliTa — He BUKOpUCTOBYIOTD IKT,
OCKi/IbKM BificyTHI yMOBU 111 BUKOpUCTaHHA KoMt 1oTepiB Ta IKT B oc-
BiTHBOMY HIpo1Ieci [86].
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Y Benukiit bpuranii n1uppoBy KOMIETEeHTHICTb ONMUCYIOTb Yy JIOKY-
MeHTi «PaMKa OCHOBHUX LM POBMUX HABUYOK», AKNII BISHAYa€ HABUYKI,
HeoOXifiHi 1151 6e31IeYHOr0 BUKOPUCTAHHA, YYacCTi Ta CIpUAHHA HUPPO-
BOMY CBiTOBi CbOTOZIHIIITHBOTO Ta Maii0y THHOTO.

Iparoc Biepy 3 Kanagn Busnauae 1K Ak MOX/MUBICTh e(eKTUBHO
Ta KPUTUYHO BUKOPUCTOBYBATY iHpOpMaIiiiHi TeXHOIOTI /1 Impares-
JAIITYBAaHH:, HAaBYaHH:A, CAMOPO3BUTKY Ta aKTMBHOI Y4acTi B CYCIIi/b-
cTBi [62].

[InranHamy npodeciitHoi MoTuBanii nefaroris sanmamicsa JI.M. Ka-
pamyuika, JK.II. Bipna, O.I. bougapuyk, B.A. Cemnuenko T1a ixmi. Ha-
ykoerp @.M. ToHo60mMiH BuAinsie «6MM3bKY» Ta «IaleKy» MOTUBALIiIO
BMK/Iafava. Ilepiny BiH posyMi€ K BifICyTHICTb NIEPCIEKTVBY, BY3bKiCTb
inTepecis. [Ipyry — sAK MOTMBalilo, 1[0 3yMOBJIEHA Bifila/IeHUMI MO-
TUBaMM, nepepbadae mypui o6pii, 6inpIry IpMHIMIIOBICTH Iefgarora
i mepcnextuBHicTD Jioro mpaui [70]. Haykosenp H.B. Kysbmina posrs-
mae MoTuBM BMOOpPY mpodecii, iHTepec, cTymiHb 3aJOBOJIEHOCTI IpO-
deciero Ta npouecom pismpHOCTI [75]. C.C. 3aHIOK 3a3Havae, 1[0 MOTHB
BUCTYIIA€ IPUYMHOIO IOCTAHOBKM TUX YU iHINMX Iii/Iell, 10 IEMOHCTPYE
CIIiBBiTHOLIIEHHA MOTUBY i MeTM AisnbHOCTI [74]. HaykoBIsAMuy Takox
pO3IIAfaNnoCca MUTAaHHA 3aI0BOJIEHHA MOTpe® BUKIajjada B ICHXOJIO-
ro-IeflaroriYHNX 3HAHHAX, IICUXOJIOriuHI mpobiemMn itoro mpodeciii-
HOro po3BuUTKy. [Ipore nmpo6nema ¢popMyBaHHS MO3UTUBHOI MOTMBAILII
no migsuienHa 1K BuxmagadiB morpebye ocoOIMBOro AOCTIIKEHHS
Ha Cy4acHOMY eTaIli uQpoBi3aliii CycminbcTBa Ta OCBITI 30KpeMa.

Po3pisHAIOTh BHYTPIIIHIO Ta 30BHILIHIO MOTMBAIIil0 BIACHOTO PO3-
BUTKY BUK/IafilauiB. 3aIpOIIOHOBaHe JNOCTII)KEHHSA pO3IAfA€E JuIle
OJIVIH i3 aCIIE€KTiB Mi/IBUI€HHA BHYTPilTHbOI MOTUBALIi1, AKMII 3aCHOBAHO
Ha BUBYCHHI Ta BpaXyBaHHI B/IaCHUX NTOTpeb BUK/Ia/laviB.

HocnimxenHs obisHanocTi Buknagadis 3BO B ocBiTHIX TpeHjax, iH-
HOBAIilfHMX MeJaroriYHNX TeXHOJOTiAX, IM(POBMUX IHCTPYMEHTaX Ta iX
OaxaHHI HigBUIUTY CBOK0 KBayidikaljilo 3AilicHEHO 3ayIsi MPOTHO3Y-
BaHHA IIAXiB 3pOCTaHHA MOTMBalil BUK/IafadiB o po3BUTKY ix LIK
B CY4aCHOMY III(PPOBOMY CYCHi/IbCTBI. 3 METOIO IMiBUIIEHHS TO3UTHB-
HOI MoTuBaii 1o po3BuTKy LIK He06XifHO: PO3I/IAHYTY IOHATTA «IM-
pOBa KOMIIETEHTHICTb» Ta iI CKIA[IOBI, fajli BUSHAYUTHY IJIAXY IiJBK-
I[eHHA MOTMBalii BUK/IaaviB 3aKIaiB BUIOI OCBITY 1O GOpPMYBaHHSA
LIK, smicT Ta popmu 3amydeHHs BUK/IAZAdiB [0 MifBUINEeHHS KBamigi-
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Kanii 3ajyia po3BuTKy ix 11K Ha ocHOBI focrifpkeHHs piBHA 06i3HaHOCTI
BuK/Iafiavis 3 ranysi Bukopucranna IKT y npodeciituiit negaroriuHii mi-
SUIBHOCTI Ta YCBiOM/IEHUX 0COOMCTO MOTpeb; BUBYNTY NOTPeOu Ta 3a-
IVUTYU CTYAEHTIB Ta CIPOEKTYBATI MOJie/Ib MifIBUILIeHH:A KBaTi¢ikauii Ha-
YKOBO-IIelaroriyHmx npaniBHukis B 3BO.

Crif 3a3Ha4M T, 1O TaKi 3aBJAaHHA HEOOXiTHO PO3ITIAATY B KOHTEK-
CTi po3yMiHHA 3aBIaHb IUQPOBOI TpaHCPOpMaIil OCBITHBOTO IpoLecy
Cy4acHOTO yHiBEpPCUTETY.

JocnmifkeHHAM HNOHATTA «IM(pPOBa KOMIIETEHTHICTb» 3alIMAIOThCSA
0araTo BYEHMX, IIPOTE BOHM He JAIOTD OIVICY IIIAXIB Mi/[BUIEHHA MOTH-
Ballil caMe BUK/IaJjavyiB YHiBepcUTeTiB 10 po3BUTKY ix [IK.

2016 p. €EC npencTaBuB OHOB/IEHY PaMKY L1 POBOi KOMIIETEHTHOCTI
(Digital Competence — DigComp 2.0) [55], 1110 CK/Tafa€Tbcs 3 I ATU OC-
HOBHUX 0710KiB KoMIieTeHTHOCTe (puc. 1.1.1).

BpaxoByro4n MmBUAKI 3MiHM B CyCHi/IbCTBi, BUMOTM O BUKJIaZadiB
HOCTi/THO OHOB/TIOIOTHCA i HOTPeOYIOTh HOBMX, OI/IbII CKIA/JHIX HAOOPiB
KoMIleTeHTHOCTell. [TommperHs n1dpoBMUX NPUCTPOIB, iX HONYIAPHICTD
cepef CTYIEHTiB IPU3BOAUTD O MOTPeOU PO3BMBATHU BIACHY IM(POBY
KOMIIETEHTHICTh BUK/Iafla4a.

B VkpaiHi B pamkax npoekrty «MogepHisalisa megaroriyHoi BUILOL
OCBITM 3 BUKOPUCTAHHA IHHOBALIHMX IHCTPYMEHTIB BMK/IaflaHHsI»
(MoPED) nporpamn €C Epasmyc + KA2 — Po3BuTok mnorenuiany Bu-
moi ocsity, Ne 586098-EPP-1-2017-1-UA-EPPKA2-CBHE-]JP B 2018 p.
0y/10 IpOBeeHO AOCII/PKEeHHS cepell BUK/IaadiB, BUNTETIB Ta CTyHEH-
TiB I1[0ZI0 BIIPOBA/KEHHs HOBMX IT€arOTiYHMX Ta IM(POBMUX TEXHOOTIi
B OCBiTHIili Iponec. B onuTyBaHHi B3I y4acTh 562 BUK/Iafadi, 239 Bun-
Tenis Ta 1602 crygenTn. CTpyKTypa aHKeTH NpeficTaBleHa Ha puc. 1.1.4.

YactunHa 1. BcTyn BxIoYae 3anmTaHHA 3aTajbHOTO XapaKTepy I
BM3HAuYeHHs reorpadil pecrioHaeHTiB, iHpopMalii 100 MefaroriyHo-
ro CTaXy TOWO. Y YacTMHi 2 HpPOIOHYBa/JNCS 3alMTaHH:A, NOB fA3aHi
3 PO3YMIiHHAM OCBITHIX TPEHZIB Ta IX aKTYaJbHOCTI I/ 3aCTOCYBaHHA
B OCBiTHBOMY IIpOIleCi KOHKPETHOTO yHiBepcurteTy. YacTuHa 3 MicTUTh
3aIIMTAaHHA [JIA BUABJIEHHA OCOOMCTOrO CTaB/IeHHSA BUK/IA[jadiB 0 iHHO-
BALiTHMX TeIaroTiYHUX TEXHOJIOTII i METOMIB Ta iIXHbOTO OauyeHHs He-
00XiHOCTI iX BUKOPUCTaHHS B YHiBEepCUTETi, @ TAKOXX 3 CYyBaHH: piB-
Hs BaX/IMBOCTI BifITIOBiIHMX iHHOBALIIHMX TEXHOJIOTIN JI1 CTYJEHTIB.
3anNUTaHHA YaCTMHU 4 ONMUTYBAJbHMKA [O3BOJAITb BUABUTHU PiBEHb
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PO3YMiHHA Ta CTaB/IeHHs BUK/IAJadiB O CKIaJoOBUX LUPPOBOi KOMIIe-
TeHTHOCTL. OCTaHHA YaCTMHA JOIOMAarae BU3HAYUTY NOTPeOM BMKIIA-
[adiB Ta CTY[EHTIB B OIIAHYBAaHHI HaBMYKaMM BOJIOAiHHSA LM(pOBUMU
iHcTpyMeHTaMM, AKi 06’€THAHO Y Ipymn.

ITepemymoBolo /11 BU3HaYeHHs (aKTOpiB, AKi BIVIMBAIOTD HA IiABM-
I[eHHA MOTMBAIlii BUK/IafjadiB 1o popmysanHs 1K, 6y1o o3HaitoMIeHHA
ix 3 ocBiTHiMU Tpergamu. EkcriepTHUM MeTOOM OY/I0 BU3HAYEHO 9 TpeH-
niB (puc. 1.1.5): STEAM-ocBita (Science, Technology, Engineering, Art,
Mathematics); GpopMyBaHHA KOMIIETEHTHOCTEN! (IIPEIMETHUX Ta K/IIOYO-
BUX); IIepCOHAIi3alliA HaBYAHHA, aJlallTVBHE HAaBYaHH:A; NPAKTUKO-OPi-
€HTOBAaHE HaBYaHH:A, CIIpAMOBaHe Ha KOHKPETHi pe3ynbTaTy; PO3BUTOK
HiTIPUEMHIIIBKOTO i JOCTITHUI[PKOTO, KPUTUIHOTO MUCTIEHHS; reviMici-
Kallisl — HaBYaHHA 4yepe3 IPY; PO3BUTOK He(hOpMaIbHOI OCBITH, BiIKpu-
TiCTh i JOCTYIHICTD OCBiTY; MOGiNTbHE HABYAHHS (BUKOPUCTAHHS MOOi/b-
HIIX CMapT-TIPUCTPOIB J/I1 HABYAHH); 3MiHa pOJIi BUMTEIA i BUK/Ia/java.

PesynpraTy OLiHIOBaHHS aKTYaJIbHOCTI OCBIiTHIX TpeHpiB (puc. 1.2.1)
JEMOHCTPYIOTb PO3PMB Y 3al[iKaB/JIEHOCTI PO3YMiHHA Ta BpaxXyBaHH:A
y cBoiil podeciitHiit AiANMbHOCTI IIEBHMUX TPEHIB BUK/IA/IadiB Ta CTYAEH-
tiB. Tak, nosurii STEAM-ocBita, MO6inbHe HaBYaHH:, reitmidikaris mi-
KaBJIATb CTYAEHTIB Oi/blile; /11 BUK/IaadiB HajlaKTya/IbHIIIMM TPeH/Ia-
M1 € pOpMyBaHHs KOMIIETEHTHOCTeII, IPAKTUKO-OPI€EHTOBaHEe HaBYaHHS,
PO3BUTOK HiITPYEMHUIIBKOTO, ZOCTITHUIIBKOTO i KpUTUYHOTO MUCTIEHHS.

hiliain,

MpakTyko- Posanrox Po3suTOK

Mepcowanizain  OPIEHTOBARE  yiyopy eyypvoro HegopMazLHOT 3wia poni

STEAM-ocsita  Qopmysarkis HaBUHHA, HABMAMHA, - pocaigHaupkoro,  Tedividikauin _oceim, Mobirere sunTens

Py . GikaUA i asuanin

reii KpuTMaHOrO ; ‘ i Buknagava

Ha KoHKpeTHi - i goctynwicts A
pesynstatt ocsit

" Brcraga 10,16 2240 8,00 23,74 9,90 251 7,96 10,20 514

= Crypent 11,37 13,38 10,67 18,48 11,24 6,23 12,25 11,57 4,82

HaBUaHHsA

u Brciagau u Cryaent

Puc. 1.2.1. BusHaueHHS aKTya/bHOCTI OCBIiTHIX TPEH[iB
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Ie o3Hauvae, 10 A4 MigBUIIEHHA MOTMBalil BUK/IaJa4iB MIOf0 PO3-
BUTKY LMpPOBOI KOMIIETEHTHOCTI JJO IIPOTrpaM IifIBUIeHH: KBalidika-
1il BUK/Iafa4iB JOLi/IbHO BK/IOYATH TEMU, IO BUCBIT/IIOBAaTUMYTD IIpi-
OPMTETHI /1A BUK/IAJa4diB Ta aKTyasbHi /A CTYIEHTiB OCBiTHI TpEeH/IM,
METOJIMKY iX peanisalil B OCBITHbOMY IIPOLIECi.

BipnoBigHo 10 BuAineHNX OCBITHIX TpeHAiB Oy10 BUJiIeHO iHHOBA-
LIiJIHI IIefarorivyHi TeXHOJIOTil Ta MEeTOAM, BUKOPUCTAHHA AKUX T03BO-
JINTH CIiAyBaTH Cy4aCHUM BUMOTaM 10 1n¢poBoi TpaHcdopmalii ocBi-
™ (puc. 1.2.2).

—
. B " IHTerpoBaH DdopmyBanbH
Cropitenitr eBe erpoBaHe OpMyBasbHe
\ HaBUaHHs OLLiHIOBaHHS

Puc. 1.2.2. InHOBalIiVIHi TIeJaroriyHi TEXHOIOTII Ta METOIN

PecrioHzieHTaM IIPONOHYBanOCsA OLiHUTY 3a 10-0a/JbHOIO IIKA/IOH
(1 — 30BciM HeBa/1MBO, 10 — [y)Ke BaKIMBO) HEOOXifHICTb BIIPO-
Ba/PKEHHA Ta BUKOPUCTAHHS IHHOBALIHMX IEJAaroriyHMX TEXHOJOTrili
Ta METOJIB B yHiBepcuTerax (puc. 1.2.3).

BusaBnnoce, mo Ana BUK/IAZAadiB HallaKTyaJIbHIIIMMM TEXHOJOTiAMM
Ta MeTofiaMi €: GOpMyBaHHS KOMIIETEHTHOCTEN, IIPaKTUKO-OPi€HTOBA-
He HaBYaHH:, PO3BUTOK MiTIPYMEMHULBKOTO, JOCTiIHUIIPKOTO i KpUTUY-
HOTO MMC/IeHHA. 30KpeMa, NOCTiIPKeHHA NMPOJAeMOHCTPYBalo 3HaYHUIL
PO3pUB MiX 3al}iKaBJIEHiCTIO CTYJEHTIB Ta BUK/IafladiB WOJ0 HACTYIIHUX
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iHHOBAI[IIIHMX TeNaroTiYHNX TEXHOJOTIil: KOMabopaTMBHOIO HAaBYaHHS,
TEXHOJIOTII «IlepeBEPHYTOr0 HaBYaHHA», BIpTya/nbHOI, 3MilIaHO] i JOIIOB-
HEHOI PeasIbHOCTI, IIPMHIOBOTO OLIiHIOBaHHA, MEIIKEPCTBA, CTOPITE/IIHTY.

—— CTypeHtn —=— Buknagavi

IBLTA IBS
PBL

KNACY
BIPTYAJIbHA,
3MIWAHA
THINKING
MNPOB/IEMHO-
3MIWAHE
HABYAHHA
OCBITA
BYOD

| LOMOBHEHA
NIPIHFOBE

IHTErPOBAHE
HABYAHHA
HABYAHHA

TEXHONOrII
MNEPEBEPHYTOIO
TEXHONOrI
®OPMYBAHHSA
MEZIATPAMOTHOCTI
HABYAHHA
OUIHIOBAHHA
TEXHONOTrI
IHK/TKO3NBHOI
TEXHONOTII
HABYAHHA
TEXHONOrII
©OOPMYBAHHA
KPUTUYHOTO ...

ANCTAHUIMHOIO
TEXHONOrII

KONABOPATUBHE
3-D MPUHTIHT
COMPUTATIONAL
OPIEHTOBAHE
AYATIbHA OCBITA
MEKEPCTBO
CTOPITENIHT
MICROLEARNING
®OPMYBAJIHOTO
OLUHIOBAHHSA
BUKOPVICTAHHS
E-HABYATbHIIX
IrPOBYIX CEPEAOBNLL,

Puc. 1.2.3. Heo6XigHICTb BIPOBAXKEHH Ta BUKOPUCTAHHS
iHHOBALIIIHMX IIeJaroriYHMX TEXHOJIOTiN Ta METOMIIB B yHiBepCUTETi

Pesy/nbTaTit JOC/IIPKEHHS HAI0Th 3MOTy C(OPMY/IIOBATI peKOMeH ALl
O CUCTeMM HifBUIeHHs KBaTiikalii BMK/IagadiB: B IepIIly 4epry Ha Kyp-
cax CJIifj po3IsAaT! 0COOMMBOCTI OpraHisanii IpaKTUKO-OpiEHTOBAaHOTO
HaBYaHHA, 110 TeXUTHh B 0CHOBI STEAM-0CBiTH, 3 BUKOPUCTAaHHSM eJle-
MeHTiB reitmigikarii, IPOEKTHOI METOAMKY, IPOOIEMHOTO HABYAHH.

Jl/1s1 BIpoBa/KEHH:A B OCBITHINM IpoLjeC 3a3HAYEHMX iHHOBaLITHUX
IefJaroOTiYHNX TEXHOJIOTil i MeTOAiB OLiIbHO chopMyBaTy Y BUK/Ia/a-
4iB HaBMYKY BUKOPUCTAHHA LM(PPOBUX IHCTPYMEHTIB. 3 Iji€0 MeTO0
ONNTYBAJIbHUK MICTVMB 3alIUTAHHS, IIOB’A3aHi 3 OLIHIOBAaHHAM Ba>K/IN-
BOCTI IIVIPPOBUX iIHCTPYMEHTIB [JI1 BUKOPUCTAHHA B Ipodeciiiuiit ai-
SAJIBHOCTI.

AmHaji3 pesynbTaTiB JOCTiIPKEHH:A IOKa3aB, IO i BUKIajadi, i cTy-
[eHTH 3allikaBJieHi y BOIOAIHHI 1u(poBuMM iHCTPYMEHTaMI Ta BMiH-
Hi iX e(eKTMBHO BUKOPMCTOBYBAaTM B OCBiTHbOMY mpoueci. lludposi
iHcTpymMeHTM 6ynm 06’eqHaHi B Tpyny 3a NpusHaYeHHAM. PecrioHieHTH
Majii HaflaTy KOXKHOMY iHCTPYMEHTY OfMH 3 PiBHiB aKTya/JIbHOCTi: 1 —
HU3bKUIT; 2 — cepefiHill; 3 — BUCOKMIL. Pesynbraryu onmryBaHb IIpef-
cTaBJIeHi y BincoTkoBoMy criBBigHOmenHi. Ha puc. 1.2.4. Bino6paxeno
BUICOKUII piBeHb 3alliKaBIeHOCTI /1 060X rpyn. OnepkaHi pesynbTaTi
CBifYaTh, IO CTYAEHTM OiIBII 3allikaB/IeHi y BUKOPUCTaHHI I1dpoBux
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iHcTpyMeHTiB, HDX Bukaagadi. O4eBUAHO, 1O CTYAEHTU IOTPeOYIOTH
BUKOPUCTAaHHA IIPEICTaB/IIEHNX PECYPCiB B OCBITHbOMY IIPOLIEC, 30Kpe-
Ma, HallaKTYaJIbHIIINM JIJIS1 HUX € BUKOPYCTAaHHA MOOIIBHNX IIPUCTPO-
iB 1A OTpMMaHHA LU(PPOBOTO KOHTEHTY, CIIIIKYBaHHSA, 0OrOBOPEHHsA
Ta OLIiHIOBaHHA. Bukmagadi B cBoo yepry 611b1II BMOTMBOBAHI B OIlaHy-
BaHHI iHCTpyMeHTaMy J/1s1 poOOTH 3 €IeKTPOHHVMMIU JOKYMEHTAMM, 110
CBiJYMTD IIPO iX TOTOBHICTD [0 IEPEXOMY Ha €JIeKTPOHHUII JOKYMEHTO-
00ir, MOX/IMBO, CTBOPEHHS Y OCYYaCHEHHs €/IeKTPOHHOI'O KOHTEHTY.
YBary Tako)x MpuBepTa€ HU3bKUII BifICOTOK 3allikaB/IeHOCTI BUK/IaZadiB
10 MQPOBUX IHCTPYMEHTIB /ISl HOCTII>KEeHHs Ta IOLIYKY, CIiIBHOTO
IICbMa, OpraHisanii po6oTu Ta po6oTu 3 ayzio.

Po6otw 3 anapaTHoOK YaCTMHOH

CninkyBaHHs Ta 06MiH

YnpasaiHHA NpoekTamMut JB6-T -
noBigoOMAEHHAMMN

CninbHe nncbMo

Po6orta B iHTepHeTi

36ip aaHux,
4)opMyBaane . Bisyanizauis
OUIHHOBaHHA
=0 Buknagaui

[ocnigxeHHs

MobinbHi npuctpoi
§ /  Ta nowwyky

ANA HaBYaHHA

- CrypeHTn

3abe3neyeHHs
Kibepbesneku

EnekTpoHHi
AOKYMEHTU

YnpasniHHa npoLecom

Pob6ora 3 aysio HaBYaHHs

OpraHizaujis po6oTtn HaykoBa komyHikaLlis

Puc. 1.2.4. PiBeHb 3alliKaB/IEHOCTi BUK/IaJla4iB i CTY/I€HTiB
B OBOJIOAiHHI HnppOBUMIM IHCTPYMEHTAMNU

Y cuctemy mifBuieHHs KBamigikalil BMKIagadiB HeOOXiTHO BKIIIO-
YUTU BUBYEHHA €IEKTPOHHUX JIOKYMEHTIB, IHCTPYMEHTIB Il HAYyKOBOI
KOMYHIKalil, CIiIKyBaHHSA Ta OOMIH IOBiIOM/IEHHAMY, YIIPaBIiHHA
MpOI[eCOM HaBYaHHs, OpraHisaiii po6oTu Ta 30CepennTUCI Ha TeMOH-
cTpaLii MOX/IMBOCTeI MOOIIPHMX IPUCTPOIB B IIPOLeCi HABYAHHS.

Buxopa4m i3 npoBefeHOro NOCIiPKEHHA, MOXKHA CIIPOEKTYBATU Ha-
CTYIIHY MOJie/Ib IifBMIIeHHs KBami¢ikauii BUKIaadiB 100 HAIPAMY
udposoi Tpanchopmarii ocBiTHbOrO npouecy (puc. 1.2.5).
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/Anﬂ BUK/IaAauiB \

MpakTKo-opieHTOBaHe
HaBYaHHs

dopmyBaHHs
KOMMETEHTHOCTEeN

STEM-ocBiTa

MobinbHe HaBYaHHS /

/ Ana crypeHTiB
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HaBYaHHs

PopmyBaHHsA
KOMMETEHTHOCTEN

PoseuTOK
HepopManbHOI OCBITH /

IHHOBaUiHI neaaroriuHi
TexHoJioril Ta MeToAun
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TexHonorii popmyBaHHs
KPUTUYHOTO MUC/EHHS

MpobaeMHo-opieHTOBaHe
HaBYaHHA

\IHTerposaHe HaBYaHHA /

/ Ans crypentis \

TexHonorii popmyBaHHs
KPUTUYHOTO MUC/EHHS

IHTerpoBaHe HaBYaHHA

TexHonorii popmyBaHHs

Lindposi incTpymeHTH

~

Ansa Buknagauis
EneKTpOHHi fOKYMEHTH
MobinbHi npuctpoi
\HayKosa KOMYHiKaLiis

Ansa ctypeHtis
Mob6inbHi npuctpoi
EnekTpoHHi gokyMeHTN

OpraHizauis pobotu
CninkyBaHHs, 06MiH

\ MeAiarpaMoTHOCTI /

NOBifOMAEHHAMM
\PoﬁoTa B [HTepHerTi

/

Puc. 1.2.5. Mopenb nigsuieHHs KBami¢ikanii BUKIagadis
3a]JIs1 pO3BUTKY LM(POBOI KOMIIETeHTHOCTI

ITpn po6opi MeToAiB HaBYAHHA BUK/IAAYiB y CUCTeMi IiJBUIEHHSA
kBai¢ikauii ZOLIPHO CIMpPATUCS Ha TeHAEHLIl y 3MiHI MeTORMYHUX
nigxonis y HaByaHHi gopocnux [17] (puc. 1.2.6).

flkicTb BUKNapaua LLini HaBUaHHA cTyaeHTIB

s ==
==

Puc. 1.2.6. Pisuuua y nmiixogax 0 HaB4aHHA
3 BUKOPUCTAHHAM L1pPOBUX TEXHOMOTI

Cmapa
nedazozika

Hosa
nedazozika
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BpaxoByoun nojaHy pisHMUILIO y IifXofaX AO HaBYAHHA, CUCTEMY
nifBuieHHs KBanmigikanil BukmafadiB HeoOXxifHO OymyBarm, 6asy-
I0YVICh Ha BUKOPUCTAHHI iHPOpMaUilHMX TEXHOJIOTiil Ta iHHOBAIili-
HIX METOfIaX Ta IifXojaX. BuKopucTaHHA BUKIafadeM B OCBiTHbOMY
IpoIieci TEXHOIOTIN fa€ 3MOTY BOTYYUTHU [0 LIbOTO IPOLeCy CTyHeHTa
Ta HaflaT¥ HeOoOXiHi HAaBMYKM /I CTBOPEHHs HOBMX 3HaHb 3a JIOIO-
MOTOX0 TEXHOJIOTII.

PesynbTaTi npoBeneHOTo NOCHIKEHHA MOXYTb CIYIyBaTU Opi€H-
TUPOM JJI MATOTOBKM IIPOTpaM MifgBUIIeHHA KBajidikanil Bukmama-
4yiB 3BO. ABTOpaMM IpPONOHYETbCA OPIEHTOBHUII IeperiK TpeHiHTiB
11 BUKTagadis (puc. 1.2.7), Ha ocHOBI AKux B YHiBepcureTi [piHuenka
3ampoBaKeHO MOAY/Ib migBuieHHs KBaigikanii 3 IKT, go HaBuaH-
Hs 32 AKVM JOTYYaI0ThCs BUK/Ia/jadi BiAIOBIAHO O 0CO6MCTOrO PiBHSA
cpopmosanocri LK.

Apropamn miei crarti Ta cniBpobitHukamu HJIJI indopmaTtnsamnii
OCBITM MiJJrOTOBNIEHO NPOrPpaMy TPEHIHTIB i MajicTep-K/IaciB 3a TaKUMU
TeMaMU:

3 orIAAy Ha pe3y/IbTaTy IPOBeeHOro LOCTi/[)KeHH Ta aHaIi3 Omu-
TYBaHHA BUK/IA[ladiB, CTYy[EHTIB Ta BUNTENIB B YHiBepcuTeTi [piHUeH-
Ka YJOCKOHAJIIOIOThCA Ta TPAaHCPOPMYIOTbCA pobodi Iporpamm ycix
AUCUMIUTIH; €eleKTPOHHI HaBYa/lbHI KypcH, IO PO3pPOOAITHCSA BHU-
KJIajjladyaM}i HaIllOTO YHiBEPCUTETY, OPIEHTYIOThCS Ha Oinblie fomTydeH-
HA 3a3HAa4YeHMX TPEHJIiB, TEXHOJIOTIil Ta iIHCTPYMEHTIB I BUPIlIEHHA
OCBITHIX Iji/Iell AUCHUIUIIH IPAaKTUYHOTO, IpodeciiiHOro i 3arabHOrO
CIpSAMYBaHHA.

SIx MOTUBYBaTM BMK/IajauiB 0 po3BUTKY BracHoi LJK? Bignmosimb
BUTIKa€ 3 pe3ynbTariB gocmimkenb. Crif TpaHcpopMyBaTu HigXOau A0
oprasisaiii 0OCBiTHbOTO IIPOLIeCy TAaKMM YMHOM, 11100 BUK/IaJad OTPUMaB
MOXK/IUBICTb, 3 OJTHOTO 601<y, pO3BMBATU Ti HaBUYKM, 1O BiH 4M BOHA
BBA)KAa€ aKTYaJIbHVM caMe /IS CBOTO IpodeciiiHOro 3pocTaHHs, 3 iHIIo-
ro 60Ky, — sAKi 3aTpebyBaHi cTyfeHTamu. KepiBHniro 3axnafis Buuoi
OCBiTM MOYK€ CTBOPIOBATM CHPMATINBI YMOBU AJiA ONaHYBaHHA HaBU-
YKaMJ BUKOPUCTAHHS IUPPOBUX IHCTPYMEHTIB, 30KpeMa /it poboTn
B IHTepHeTi, 3 eeKTPOHHMMU [JOKyMEHTaM!, Bidyasisalii, opranisanii
Ta IIPOBEIeHHsI JOCIIi/KEHH, BUKOPUCTAHHS MOOITbHUX IPUCTPOIB A1
HaBYaHHS, CIIIIKYBaHHSA Ta 0OMiHY TOBiIOM/IEHHSIMY, HAYKOBOI KOMYHi-
Kalil Ta criBIpali B OCBiITHbOMY IIPOLIECi TOLO.
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TexHosnorii popMyBaHHA KPUTUUHOTO MUCNEHHA

MeToguka GopMyBaHHA KPUTUUHOTO MUCAEHHSA
OcCHOBW MegiarpamMoTHOCTI
BukopucTtaHHs pecypcy Moodle cemiHap g5 opraHisaLii nipuHroBoro

Mpo6nemHo-opieHTOBaHe HaBUaHHA In LirHi
OcHoBwu STEM-ocBiTH neaaroriuni
MeToguka GopMyntoBaHHA 3annTaHb A
MNiaBULLEHHA LMPPOBOI KOMNETEHTHOCTI NEAAroriYHOro KONeKTUBY: TexHonorii
cTpateris PO3BUTKY HaBYalbHOTO 3aKnagy

Ta meToaun

IHTerpOBaHe HaB4YaHHA

STEM-npoekTun

[leski acnekTv CyyacHuX TeHAEHLLi NeAaroriyHnX TeXHONOT:
dopmyBanbHe OLiHIOBaHHSA, pedekcis

OcHoBw Inquiry-Based Learning

EneKTpoHHi AOKYMeHTN

Ana ycniwHo2o cmapmy
OCHOBW KOMM'OTEPHOT FPaMOTHOCTI
KopnopatueHa nowrta GOOGL
/Jlns enesHeHo20 kopucmyeaya
MeToauKa CTBOPEeHHs AKICHOTO e-TecTy
BukopwictaHHs Beb 3.0 y HaBYasbHOMY npoLieci
MNiABYLLEHHA LUMPOBOI KOMMNETEHTHOCTI NeAaroriYyHoro KONeKTUBY:
cTpaTeris pO3BUTKY HaBYaJbHOTO 3aknazy

—— MobinbHi npucrpoi

Ansa ycniwHoz2o cmapmy
BukopvictaHHA MOBINBHVX MPUCTPOIB NpY GOPMyBaibHOMY OLLIHFOBaHHI

/Jlns enegHeHozo Kopucmyesaya
MeToauKa CTBOPEHHSA ANAAKTUYHOTO Bifeo o
MeToauKa MiATPUMKM eNeKTPOHHUX HaBYabHWX KYPCiB y MOBIbHIV cuctem Liupposi
BukopwvcTaHHA LMGPOBUX TEXHONOTIN ANs MaTeMaTUYHOI OCBITU .
CTBOpPEHHS edeKTUBHMX 3aBjaHb ANA OpraHisauii oHnanH-konabopauii IHCTPYMeEHTI
BukopwictaHHs Beb 3.0 y HaBYasbHOMY npoveci
Mob6inbHe HaBuYaHHsA

—— HaykoBa KomyHikauis

Ana ycniwHo2o cmapmy
GOOGLE Apps Ta GOOGLE Scholar
CTBOpEHHS e-nopTdoio

/[lns snesHeHo20 Kopucmysaya
CTBOPEHHS edeKTVBHMX 3aBAaHb A1 opraHisaLlii konabopallii B oHAalHi
MeToauka opraHisaLlii Ta NpoBeJeHHA OHNaNH-KOHdepeHLin
CTBOpPeHHSA 11 agMiHICTPYBaHHA KOPMOPATUBHWX Ta iHAWBIAyabHUX CaTiB,
nepcoHanbHUx 6a0rie negaroris
Bubip nnatpopmu, opraHizauis Ta npoBeseHHA Be6IHaPIB, iIHTEPHET-NeKLil,
OHNalH-KOHdEepeHLin

Puc. 1.2.7. OpieHTOBHUII TepeiK MaiicTep-KiIaciB Ta TPEHiHTiB,
AKI CIpUATUMY T HifsuieHHIo piBHA LT Buknagadis
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Kpim Toro, B6ayaeMo Taki IUIAXM MifBUIEHHS BHYTPIUIHBOI MOTH-
Ballii BUK/Ia[a4iB yHiBepcuTeTiB Jo po3BuTKy LIK:

— IIpONaryBaHHA Ta IONYIAPU3allisl OCBITHIX TPeHAiB, iHHOBaILIil-
HUX [IeJarOTiYHNUX TEXHOJIOTIN Ta METOMIB 51K e(peKTUBHUX KOMIIOHEHTIB
Cy4acCHOTO OCBiTHBOTO IPOLECY HUIAXOM JIEMOHCTpalii IPUKIaiB i pe-
3Y/IbTaTiB IX MIPaKTMYHOTO 3aCTOCYBAHHS;

— 3aJIy4E€HHA CTYJEHTIB 10 CTBOPEHHA Ta BUKOHAHHA 3aBJAHb 3 BU-
KOPMCTaHHAM 1M (POBUX iHCTPYMEHTIB;

— 3aIpOBaJPKEHHA CUCTEMM CeMiHapiB Ta MaliCTep-KIacCiB O[O0 BU-
KOPUCTAHHA IM(POBYUX IHCTPYMEHTIB /IS IeBHUX 3aBJjaHb 3a TPyHaMU
mst poboru B [HTepHeTi, pOOOTI 3 eeKTPOHHUMY JOKYMEHTaMU, ayfiio,
IJ14 Bisyastisaniil, 3 iHCTpyMEHTaMM CIIi/IBHOTO IMCbMa, YIIPaB/IiHHA IIPO-
€KTaMl, (OPMYBAIIBHOTO OLIiHIOBAHHA, NOCTI/PKEHHA Ta IOIIYKY, po-
60TV 3 MOOIIPHUMM TIPUCTPOSMY, MiATPUMKM HAaBYAHHS, CIIIKYBaHHS
Ta 0OMiHY IOBiOMIEHHAMM, HAYKOBOI KOMYHiKaIii, 3abe3neyeHH: Ki-
Oepbesmex, 3AiiCHEHHS YIIPaB/IiHHI IPOL[eCOM HaBYaHHS;

— 3 00Ky KepiBHMKIB YHiBepcuTeTiB Moxke OyTM 3ampoBajpKeHa
ClICTeMa 3a0XOYeHH: BMK/IAJAdiB, SIKi HigBMIIYIOTH piBeHb cBOel LK,
BIIPOBaJPKYIOTh iIHHOBALi/IHi IIefjarorivyHi TEXHOJIOTII Ta METOJY, CIIOHY-
KalOTh CTY/IeHTiB e()eKTVBHO BUKOPUCTOBYBATU LM(PPOBi iIHCTPYMEHTH
B OCBiTHbOMY IIPOLLECI.

(Mopse H.B., Bacunenxo C.B., Inadyn, M.A. IlInsgxu nidsuujeHHs Momusayii
8UKIA0AYi8 yHiBepcumemie 0o po3sUMKY ix yugposoi komnemenmuocmi. Bio-
Kpume 0C8IMHE e-cepedosuLe CyHacHo2o yHisepcumemy: eneKkmpoHHe HayKoge
paxoese udanns. 2018. Ne' 5. C. 160-177. URL: https://doi.org/10.28925/2414-
0325.2018.5.160177)
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1.3. YMOBU ®OPMYBAHHSA
LNDPOBOI KOMIMETEHTHOCTI BYUTE/IA
Y nIC/194MM/I0OMHIA OCBITI

IpuHa BopomHukosa

Po3BuTOK LIMpPOBMUX HABUYOK CIIPMsI€E EKOHOMIYHOMY 3pOcC-
TaHHIO Ta KOHKYPEHTOCIIPOMOXXHOCTI Jiep>KaBH, a CTa/INil pO3BUTOK i cO-
LjiaJIbHa 3ryPTOBAHICTh CYTTEBO 3a/I€)KaTh Bifl PiBHA KOMIIETEHTHOCTEN
BCbOT'O HacCe/IeHHs — JI0r0 3HaHb, HABMYOK, YCTAHOBOK i IIiIHHOCTEIA.

HackpisHe 3acTocyBaHHA iHPOpMAaIiiiHO-KOMYHIKaL[ilTHUX TeXHOJIO-
riif B OCBITHbOMY IIPOLECi Ta YIPABIiHHI 3aK/IajaMy OCBITH i CUCTEMOIO
OCBiTM Mae cTaTu iHCTpyMeHTOM 3abe3ledeHHs YCIiXy HOBOI yKpaiH-
cpKoi mKomu. 3anposamxenss IKT B ocBiTHiil ramysi Mae nepeiitu Bif
OJJHOPa30BUX IIPOEKTIB y CUCTEMHUI IIPOLIEC, SAKMI1 OXOIUIIOE BCi BUAM
misnbHOCTI. IKT cyTTEBO pO3MIMpATD MOXIMBOCTI Ilefjarora, ONTUMI3y-
I0Th YIPaB/IiHCBKIi IpoLiecy, TaKUM YMHOM GOPMYIOUM B YYHS BaXK/IUBI
/11 HALIIOTO CTOPIYYs TeXHONIOTiYHI KoMIleTeHTHOCTi [71, 8].

IOHECKO B 2008 pori ony6nikysano crangapty IKT-kommereHT-
HOCTi BUNTEIIIB 1 HATOJIOCU/IO HAa B3a€MOBIJHOIIEHHI MI>K BUKOPUCTAH-
HaM IKT, pedopmoro ocBiTH Ta €eKOHOMIYHMM POCTOM fiep>KaBJ Ha OC-
HOBIi TPPOX MifX0xiB (TeXHOIOTiYHA I'PAaMOTHICTD, MOIMO/IEeHHS 3HaHb,
crBopenHs 3HaHb). IKT — 1me 3aci6 3pocTaHHs i 3MiljHeHHS, 1110 Ma€
Be/IMKe 3HAYEeHHA Y CIIpaBi mepe6y0BY Ta BOCKOHAIEHHS OCBiTHI [59].
3 camoro moyarky nepep6adanocs, o Lii CTAHAAPTY MAKOTh OyTH Au-
HAMIYHUMI 1 pery/sipHO MeperIsafaTuCs Ta OHOBJIIOBATUCS Jiist 3a6es-
IeYyeHHs MOTped CYCHiNbCTBA Ta BIiJIIOBiZAaTH PO3BUTKY TEXHOJIOTINL.
Y 2011 Ta 2018 poxax BuitUIM HOBIi Bepcii cranmapris [61], ski Bigo-
Opakany nepeBakaroye MUC/ICHHS Ha B3a€MO3B 130K MXX TEXHOJIOTi€I0
11 0CBiTOIO Ta Mpomno3uuii mogo GopMyBaHHA UM(PPOBUX KOMIIETEHT-
HOCTEI1 y BUNTEB.

Y 2013 poui €sponericbka Komicis ony6mixkysana Ilupposy pamky
xoMreteHTHOCTelt (Digital Competence Framework for Citizens), B oc-
HOBi AKOI IT'ATb ob6macTel Ta 21 KOMIIETEHIIis, AKi BKIOYAOTD i IOHATTA
dpoBoi rpaMoTHOCTI [54]. 3rogom 6y/10 ony6/1ikKoBaHO peKOMeHAAIil
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3anpoBaKeHHs 1jiel pamkn [28]. Y 2018 poui Ha ocHOBI 0OMiHY OCBI-
JIOM BUUTEIB pisHMUX KpaiH EBpomy omy6/1ikoBaHO OCTaHHIO BepCilo Bifi-
KPUTUX KOHCY/IbTALill, B AKMX HaBe[eHo 38 iCHyI0UNX NPAKTHUK BIIPOBa-
mxenna DigComp [27].

Y 2016 pori EBpoIeiicbKo0 KOMici€lo OHOBIEHO paMKy Iu¢poBoi
KoMIeTeHTHOCTI 0 Bepcii DigComp 2.0 [63], a y 2017 poui go DigComp
2.1 [9], sika Ha CHOTOZHI € OHUM 3 OCTAHHIX EBPOIENCHKMX CY4aCHUX
CTpaTeriyHuX JJOKYMEHTIB, 0 PO3POOIEHNUII EBPOIECHKOI CIIIIBHO-
TOI0 KpaiH, AKi CTBOPIOIOTH OCBiTHI cTaHgapTyu. Pamka 1u¢ppoBoi koMm-
nereHTHOCTI 2.0 6a3yerbcst Ha mokymeHnTax JOHECKO i Bkmouae Taxi
piBHi: 6a30BMIl KOPUCTyBay, He3aJeXHNUIT KOPUCTYBad, mpodeciitHmit
KopuctyBad. Onycy pamMku Iu¢ppoBoi KOMIIETEHTHOCTI CBOI JOCTI/KeH-
HA NIPUCBATIIA YKpaiHcbKa pocmigania O. Opuapyk [85].

OCBiTHI CTaHZApPTU B IUX JOKYMEHTaX IPEJCTABIEHO AK CUCTEMY
KOMIIETEHTHOCTEI, 1[0 BiITIOBi[al0Th ITEBHUM O0/IACTAM Ta BU3HAYAIOTh
3HAHHSA, BMiHHsI, CTaB/ICHHA 34 KOXKHOIO 3 HIX, IPUK/Iai BUKOPUCTaHHA
IJISL JOCATHEHHA Pi3HUX LiJIeN, Ta BU3HAYEHO PiBHI OBOJIOAIHHA HUMIL.

Ha mikxHapopgHOMy Ta HalliOHaJbHOMY PiBHAX Oy/I0 po3po6ieHo
HU3KY MEXaHi3MiB, iHCTPYMEHTIB CaMOOLIIHKM Ta HaBYa/IbHUX IIPOrpaM
JUISL OIUCY aCIIeKTiB IMPPOBOI KOMIIETEHTHOCTI J/IsI BUUTEIIIB, @ TAKOX
MarepiasiB, fKi MAlOTb JOIIOMOITH! OLiHNTHU LM(POBY KOMIIETEHTHICTDb
Ielarora, BU3HAYUTK JIOTO IOTpeOM y HaBYaHHI Ta 3alpOIIOHYBATU
TPA€EKTOPi0 PO3BUTKY HABUYOK.

Ha ocHoOBi aHani3y Ta IOpiBHAHHA Pi3HOMAaHITHUX IPAKTHUK Ta JI0O-
kymeHTiB DigComp mys Bcix rpomaysaH y 2017 poui po3po6ieHo eBpo-
IeJICbKY OCHOBY JJIs1 BU3HAUYeHHA IM(POBOI KOMIIETEHTHOCTI BUNTEIIB
(DigCompEdu). Ha ocHoBi nux mMaTepiasiB Mu i peanisyBanm Halue J0-
CrmimpKeHHs [46].

DigCompEdu € HaykoBO 00IPyHTOBaHOI 0a3010 AaHUX, SIKa JIOIO-
Marae KepyBaTu IO TUKOIO i Moxke 6yTi Ge3rocepefHbO alalTOBaHa [0
peanisanil perioHalbHMX Ta HALiOHAJIbHUX iHCTPYMEHTIB Ta HaBYaJlb-
Hyx nporpaM. Kpim Toro, BoHa 3a6esmedye CIiIbHy MOBY Ta Hifxin, AKi
IOTIOMOXKYTb Jia/Iory Ta 0OMiHYy Kpall[IMM ITPaKTUKaMU 4epe3 KOPJIOH.
Pamka DigCompEdu cripsiMoBana Ha BUK/IafadiB BCiX piBHIB OCBiTH, Bif
PAaHHBOTO JUTMHCTBA O OCBITU IJIA JOPOCIMX, BKIIOYAIOUM 3arajabHy
Ta npodeciiiHy OcBiTy, OCBiTY 3 0cO6MMBMMM NOTpe6aMu Ta KOHTEKCTHI
HepopmanbHOro HaBYaHHA. BoHa Mae Ha MeTi 3abe3meunTy 3araJTbHUI
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opieHTUp /1 pO3pOOHUKIB Mozesneil MPPOBOi KOMIIETEHTHOCTI, TOO-
TO Jiep>KaB-4/I€HIB, PETIOHANIbHUX YPAMiB, IHCTUTYII Ta 3alliKaBIeHNUX
y4YacHUKIB [46].

MixHapojHa CIIi/IbHOTa HaYKOBIIiB IIMPOKO 0OTOBOPIOE i JOCTIHKYE
¢dbopmyBaHHA 1MppOBOI KOMIIETEHTHOCTI B ocBiti. Hanpukan, € gocri-
IDKEeHHA [66, 6], B AKOMY aBTOpM IIpoaHaidyBanu 107 HayKOBUX PO3Bi-
IOK 32 TeMOI0 [[1dPOBOI IPaAMOTHOCTI Ta KOMITETEHTHOCTI 1 IPeICTaBu-
M AMHAMIKy KiZTbKOCTi HayKoBMX Iy6mikaniit (puc.1.3.1).

w Digital competence  m Digital literacy

17%

0,
12% 19
8% 8%
0 07% 7%
0 0
3% L 3% 3% | 4%
% 1% 1% 1% 1% 1%.fﬂ
— b || — Ju—

1997 2002 2006 2007 2008 2010 2011 2012 2013 2014 2015 2016 2017

Puc. 1.3.1. HaykoBi cTarTi, IpUCBsIYeH] TOCTImKeHHIO POPMYyBaHHS
11 poBOI KOMIIETEHTHOCTI Ta 111PpoBOI rpaMOTHOCTI [8, 6].

IIndpoBi KOMIIETEHTHOCTI € CTpaTeriYyHNMM iHCTpyMeHTaMM, sKi 3a-
KpiIlJIeHi 3a JOIOMOTOI0 BU3HAYEHb, [0 BUKOPUCTOBYIOTCA Y MOMITHY-
HIIX 3BiTaX, i OpieHTOBaHi Ha BUKOPMCTAHHSA TEXHOJOTIN y mpodeciltHnx
Ta Ii/lecIpAMOBaHNX 3a/ladaX Y Pi3HMX KOHTEKCTax [66, 34].

[1ndpoBi KOMIIETEHTHOCTI BUK/Ia/jaya BM3HAYAIOTHCA 3 TOYKM 30PY
npodeciifHOro X po3BUTKY, BpaXOBYI04M KOHIIEMIii MOTMBAILIil Tegarora
Ta Jioro 3gaTHOCTi BukopucroBysatu IKT mna po3sutky i mornmmbnenHsa
3HaHb i PO3YMiHHA y4YHIB.

PosmmpenHa NOHATTA 1MGPOBOi KOMIIETEHTHOCTI BIIBAE HA I/IaH
HiITOTOBKM BYUTENIB pisHMX KpaiH. Hanpuknan, y Hopserii sMiHIOIOTh
OCHOBHi YMOBM) BUK/Ia[laHHA Ta HABYaHHA B CY4YaCHIil IIearorivyHii ocsi-
Ti Ta IPOTOJIONIYIOTb, 10 IU(PPOBI KOMIETEHTHOCTI € IT'AITOI0 6a30BOI0
KOMIIETEHTHICTIO 3 YCiX IpeJMeTiB Ha BCiX piBHAX OCBiTM Ta 3alpoBa-
IPKYIOTD iX Y HOBiJl HaBYa/bHill Nporpami 3 negaroriynoi ocsitu. Hop-
Be3pKuit gocmigauk P. Krumsvik pospo6rnse ta posmmproe Bu3HaueHHA
1PPOBOi KOMIIETEHTHOCTI BYMTEIS IIISIXOM 3alIPOBAKEHHs LiMiCHOI
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MOJIei, 1110 ITOENHYE aHaMITUYHI piBHIi Ta epefyMOBU /14 JI0r0 iHAuBi-
IyaTbHOI CIIPOMOXKHOCTI [34].

Ix. Torpop i3 cuiBaBTOpamu i3 pisHuX KpaiH, AKi IPOBOJATD MiX-
HapojHe MOCIi/PKeHHs, NPVCBSAYEHEe MiArOTOBLI MaliOyTHIX ydmTesnis
mo inTerpauii IKT B ocBiTy, Bifj3Hauar0Th, 10 OTpUMaHi eMIipnyHi faHi
CBif[4aTh IIpO Te, 1IJO MeJATOTiYHi IPaLiBHMKM YacTO He Bif4yBaloTh cebe
mobpe migrorosnenyMu 1opo edextrsHoro BKmodeHHA IKT y cBoro
npodeciriny pisnpHicTh. Ile CBiguuTh MpPO PO3PUB MK TeXHIYHUMMU
Ta IefjaroriYHNMI HaBMYKaMM ITeflaroriB i MoTpe0ye aKkileHTy Ha HaBYaH-
Hi MeTOAVIKaM BUKOPUCTaHHS IM(POBUX TEXHONMOTI. ABTOpY BU3HaYa-
I0Tb JIBOKOMIIOHEHTHY CTPYKTYPy IM(pPOBOI KOMIETEHTHOCT BUMTEIIA:
KOMIIETeHTHOCTI [ MiATPMMKH Y4HiB 1070 Bukopuctanus IKT y xmaci
Ta KoMIreTeHTHOCTi BuKkopuctanHs IKT y HaBuabHOMY ITaHyBaHHi [57].

MiHicTepcTBO OCBiTH, KynbTypu Ta crnopry Icmanii y 2014 poui
CTBOPWIO «3arajibHy CUCTeMY IUPOBOi KOMIIETEHTHOCTI BUK/Ia/ladiB»
(Marco comun de Competencia Digital Docente 2.0). binbure Toro, Hai-
OHA/IbHUIL YPAJ, i perioHanbHi OpraHy BIafiyl JOMOBU/IMCA IIPO 3aCTOCY-
BaHHA cuctemy DigComp s nifiBuineHHs KBasidikanii yamurenis.

Xoua focmimpKeHHs 3 LUQPPOBUX KOMIIETEHTHOCTEN B 611bIIOCTI
30CepemKYETbCs Ha PiBHI OKpeMUX Cy0’€KTiB (BUMTeNiB, y4YHiB i KepiB-
HIIKIB IIIKi/T), 3pOCTAa€ yBara HayKOBIIiB O PO3BUTKY IM(PPOBNUX KOMIIE-
TEHTHOCTEN Ha PiBHi OCBITHBOI IOJITUKM HAaBYaJbHOIO 3aK/Iafy, AKNIA
Moxxe cipusty nudposisalii Ta 3MiHaM B 0cBiTi [42].

Y BiTUM3HAHIN OCBIiTI HayKOBIAMU JOCIiKeHO (opMmu i MeTOAM
OLIiHIOBaHHA 1H(pOPMAaILilTHO-KOMYHIKAI[iTHOI KOMIIETEHTHOCTi Y4HiB
Ta IelaroriB B yMOBaX €BPOiHTerpaliiiHuX IpoleciB B OCBiTi [66], Ok-
peciieHo JUCKycCiitHi acriekTn iHGopMaliiHO-KOMYyHiKaLiitHOI KoMIIe-
TEHTHOCTI: MbKHapoAHi miaxXoau Ta yKpaiHChKi nepcrieKTusy [72], cTaH-
mapty IKT-koMneTeHTHOCTI BMK/IafiadiB yHiBepcuTeTy s 3abesre-
yeHHs AKicHOI Bum[ol ocBiTu [83]. IKT-KOoMIIETEHTHOCT] BYMTENIB KT
cBoi HayKoBi possifku npucsaTuan H. Mopse, JI. Yepnikosa, O. 3axap,
A. BenixoBcbka, C. Toitga ta iH. binburictb crareit mpucssideno ¢op-
myBaHHI0 IKT-KoMIIeTeHTHOCTI B yMOBax (HopMaibHOI MiC/SIUIIOMHOT
IefarorivyHol ocBiTu. BignoBifHO MO pe3ynbTaTiB aHami3y JOCBify Kpa-
iH €pomneiicbkoro Coo3y HayKOBISIMM ONYOTIKOBAaHO peKOMeHpallii
Ta IIPOIO3MULII O/I0 OLiHIOBAHHA iH(bopMauiﬁHo—KOMyHiKauiIZHoI KOM-
IIeTeHTHOCT] Y4HIB Ta refaroris B YKpaiHi [67].
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[MicnapunnoMHa ocBiTa BiAIOBIgHO 0 3aKOHY YKpaiHM IIPO OCBi-
Ty Mae OyTU IeMOHOIIOIi30BaHa, i Ije CIpusie pO3BUTKY HedopMab-
HOI MiCAAMINIOMHOI OCBiTM BUYMTeNiB. BBakaeMo, 110 mo3a yBaromo
MOCTIiIHUKIB 3a/IMIINIOCh BU3HAYEHHS YMOB OPMYBaHHA LU(ppPOBOI
KOMITETEHTHOCTI B MiCAANUIUIOMHIN ocBiTi (popmanbhiit Ta Hedop-
MaJIbHil).

Merta gocripkeHH: BUSHAYNTY YMOBY (POpMYBaHH:A UPPOBOi KOM-
METEHTHOCTI BUMTENA Y HiC/IAAUIUIOMHIN OCBITI.

3agavi moCTimKeHHA:

— y3araJIbHUTY MiAXOAM Ta KpUTepii 10 BU3HAUYEHH:A LUPPOBOI KOM-
MeTeHTHOCTi BUNTEIA;

— IpOAHATI3yBaTH [OCBif PO3BUTKY LUPPOBOI KOMIIETEHTHOCTI
BuKTeniB y M. Kuesi;

— BU3HAUUTU YMOBM (POPMYyBaHH: IM(PPOBOI KOMIIETEHTHOCTI BUN-
TeJIiB y MiCAARUIITIOMHIN OCBiTi.

Ilepuioro ymosoro popMyBaHH: LUPPOBOI KOMIETEHTHOCT BUNTETIB
BM3HAUMMO IUQPOBi3aliiio OCBiTY 71 HAABHICTb HOPMAaTUBHO-IIPABOBUX
JBOKYMEHTIB:

— MO0 CTAaHJAPTIB Ta BUMOT JI0 IVIPPOBOi KOMIIETEHTHOCT] BUMTe-
1 (MbKHapO#Hi, IHCTUTYLiHI, HalliOHA/IbHI);

— KpUTepiiB pO3BUTKY IMPPOBOI KOMIIETEHTHOCTI BUUTeNA (TECTH,
AHKEeTV TOIIO);

— CaHiTapHUX HOPM IOAO BUKOPVCTAHHS IVQPPOBUX TEXHOJOTIi
B OCBITHbOMY IIpOLIECI.

BaxxnmBicTb iHdopManiitHO-11poBOi KOMIIETEHTHOCTI OKPeCIeHO
B KoH1ennii HoBoi ykpaiHcbKoi mkonu. BoHa «nepenbadae BlieBHEHe,
a BOJHOYAC KPUTWYHE 3aCTOCYBaHHA iHQOpMaIiTHO-KOMYHIKaliifHIX
rexnonorint (IKT) pna crBopenHs, nouryky, o6po6xu, o6Miny iHpop-
Mari€er Ha po6orTi, B my6IiuHOMY IIPOCTOpPi Ta IPMBATHOMY CIIJIKY-
BaHHi; iHpopMaliliHy il MefiarpaMOTHICTb, OCHOBM IIPOrpaMyBaHH,
QITOPUTMiYHe MUCIIEHHS, poOOTy 3 6a3aMu HaHUX, HABUYKY Oe3IeKn
B iHTepHeTi Ta Kibepbesmeni; po3yMiHHsA eTuku pobotu 3 iHpopma-
ieo (aBTOpCbKe IPaBO, iHTe/IeKTyalbHA BIACHICTB Tomio)» [71, 11].
Bignosigno no cranpapris JOHECKO, BusHaueHux mopo uudpoBoi
KOMIIETEHTHOCTi BUMTE/IsA, MOXXEMO BU3HAUUTH ii Tpy piBHi: HaOyTTA
3HaHb, NMOI/INOIEeHHA 3HAHD, CTBOpeHHA 3HaHb. KokeH i3 I[MX PiBHIB
po3InAfaeTbCs BignoBifHo mo 5 acnexriB: posyminasa IKT B ocBiTHil
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MOJIITHIII, HABYA/IbHUII IVIaH i OIiHKa, Iearorika, 3acCTOCyBaHHA -
POBUX HaBMYOK, OpPraHi3allis Ta YIpaBIiHHA Ta NpodeciliHe HABYAHHA
BuuTenis [59, 28-33].

OTpumanHa MornuGnenHa CTEOpEHHA
3HIHb IHAHE IHAHE
Pozyminxa IKT & .
L NonitkEa Nonimuea Mon
OCEiT
Hamﬂ?ua_ Bazoei B Haewn4rm
s Erer CYCMiNLLTES IHAHL

Puc. 1.3.2. Pamku kommetentHocTeit 3 IKT mst Bunrteni
Bignosigao FOHECKO [22, 10]

Ha nepmomy piBHi (HabyTTs 3HaHb) BUNMTe/Ni HAOYBAOTh 3HAHHA PO
BUKOPMCTAHHS TeXHO/Oril Ha 6a3oBoMy piBHi. PiBeHb HaOyTTs 3HAaHb
BJMMarae BiJi BUMTe/IiB ycBifjomMmoBary noteHnirui nepesaru IKT y kmaci
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Ta B paMKaX HaljiOHa/JIbHOI ITOJIITUKM, IPIOPUTETIB, AKMM YMHOM MOXKHA
ynpasyaTy Ta opranisosysaty IKT y mkorti, iHBecTHIil Ta BUKOPUCTAH-
HA TeXHOJIOTIN [/If1 BIPOBA/KEeHHA HaBYaHHs MPOTATOM yCbOTO >KUTTS
Ta IOJAJIBLIOrO NpogeciiiHOro po3BUTKY. Bunresni: popMyIIO0TD, AKMM
YMHOM IXHi YPOKM BiAIIOBifaloTh Ta MiATPUMYIOTH iHCTUTYLilHY (Ha-
I[iOHa/IbHY) HOJMITHKY; aHA/TI3yI0Th Jiep>KaBHI CTaHApTV i HaBYa/IbHI
IpOrpaMy Ta BU3HAYAIOTb, AKUM UYMHOM MOXXYTb BUKOPUCTOBYBATUCH
IKT pns pocsirHeHHs Liineit HaB4aHHs; o6upaoTb IKT mia migTpuMku
KOHKPeTHMX METOAIVMK BUK/IAQIaHHA Ta HAaBYAHHS; BU3HAYAIOTb QYHKIIII
arapaTHUX KOMIIOHEHTIB i 3aralbHONPUIHATUX MPOrPaMHUX JONATKIB
i 3maTHi IX BUKOPUCTOBYBATY; OPraHi3OBYIOTh IIEPCOHA/IbHI OCBITHI ce-
penoBuIla, 10 MiATPUMYIOTh pisHi MeTofguky HapyaHHA 3 IKT, B Tomy
YICT 3 ypaxyBaHHAM iHKM03il B HaBuaHHi; BUKOpucTOBYI0Th IKT mys
BJIACHOTO NPOdeCiiTHOTO PO3BUTKY.

Ha npyromy piBHi (mornmm6neHHA 3HaHb) BUNTE] OTPUMYIOTH Ln-
POBi KOMIIETEHTHOCTI, Ki JO3BONAKTb IM CTBOPUTU HaB4YaJbHi ce-
peNoBUIIIA, OPIEHTOBAHI Ha y4YHs Ta 3[aTHi 3a0e3IMe4nTy Koolepario
Ta criBnparo. Bunreni 3gatHi 6yayBaTy TEXHOJIOTIYH] IJIaHY MATPUM-
ku IT-iHppacTpyKTypy LIKONM Ta IPOTrHO3yBaTy MaitOyTHI moTpebu ii
MopiepHi3anii. Kpim Toro, BunTeni MoXxyTb HaBYaTICA Y HalliOHaIbHUX
Ta I100a/bHUX NpoQeciiiHNX CNiTbHOTAX, Mepexax. Bunreni BMilOTb:
po3po061ATH, 3MiHIOBaTU Ta BIPOBAKYBaTy MpodeciiiHy AiANbHICTD,
[0 HiATpuMye iHCTUTYLiliHY (HaljioHa/IbHY IMOMITUKY); BUKOHYBATH
MbKHapomHi 30008’ s13anus (Hampukiaan, Kousennii OOH) Ta comi-
anpHi npioputeru (iHdopmaniiiHa 6e3neka Towo); iHterpysatu IKT
Y 3MiCT HaBYa/IbHUX OVICIUIUIIH, BUK/IalaHHA Ta OLiHIOBAaHHA; CIIPUATU
PO3BUTKY HaBYaJIbHOTO CEPENOBUIIA, B AKOMY YYHi 3 BUKOPUCTaHHAM
IKT meMOHCTpPYIOTb MaiiCTepHICTD; aHAIi3yBaTU CTAHJAPTY HABYa/lb-
HIUX IIpOrpaM, CTBOPIOBATM Ta OPTaHi3OBYBaTV HaBYaJbHY IIPOEKTHY
misnpHicTD, o migTpumyerbca IKT, BopoBamxyBaTu Ta KOHTPOJIIO-
BaTM IUIAaHV IIPOEKTIB Ta BUPIIIYBaTM CKIAJHI IPOOIEeMY; HMOENHY-
BaTy pi3HOMaHiTHI undposi iHCTpyMeHTN i pecypcu A1 CTBOpeHHS
iHTerpoBaHOro 1M(ppPOBOro HABYAILHOTO CePeNOBUIIA /I MiATPUMKN
HaBUYKY MUC/IEHHA i BUpIlIeHHA NIPo0i1eM Y4HiB; BUKOPUCTOBYBATH
1u¢poBi 3acobu I CIiNBHOTO HAaBYAHHS, YIPABIiHHA; aMiHICTPY-
BaTH IIPOIleC HABYAHHS; BUKOPMCTOBYBATU IpodeciitHi Mepexi mmsa
HiTPYMKY BJIACHOTO MPO(eCiiTHOTO PO3BUTKY.
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Ha TpeTboMy piBHi (Lle CTBOpeHHsS 3HaHb) BUMTelIi HaOyBalOTb
KOMIIETEHTHOCTEI, AKi 3a0XO4YyIOTh IX [0 MOJENIOBaHHA BIACHOIO
TOCBifly Ha OCHOBI NIPAKTMKM i CTBOPEHHS HaBYaJbHOTO CEpPelOBUINA,
AKe 3a0X04Yy€ Y4HIB CTBOPIOBATY HOBi BUJV 3HAHD, K HEOOXiTHI 1A
O17IbIII TAPMOHIIHOTO, TIOBHOLIIHHOTO Ta IIPOIIBIiTAl0YOr0 CYCIi/IbCTBA.
Bumreni MOXyThb: IpoaHani3yBaTM iHCTUTYLIIHY Ta HalliOHa/bHY
OCBITHIO MOMITUKY Ta 3aIIpOIIOHYBAaTy 3MiHM, BJOCKOHA/IEHHA Ta IPO-
THO3 BIUIMBY VX 3MiH; BUSHAYMTH, IKMM YMHOM e(peKTUBHO 3alIpoBa-
AUTH 0COOMCTICHO OpieHTOBaHe i CITi/IbHe HaBYaHHA ML 3abe3IedeH-
HA MaJICTEPHOCTi Ha OCHOBI aHaJli3y CTaHJAPTiB MDKAMCUUITIHAPHNX
IIporpaM; 3a0X0YyBaTy YYHIBCbKe CaMOBpPAJYBaHHA Ta CIIi/IbHE HaB-
YaHHs; OpaTy y4acTh y po3poOii CliIbHOTK 3HAHb Ta BUKOPUCTaHHI
udpoBUX IHCTPYMEHTIB /1A MiATPUMKYU HAaBYAHHS; TPaTy IPOBITHY
POJIb Y pO3p00IIi TEXHOMOTIYHOI cTpaTeril /11 CBOET WKOMN, 1106 ITe-
peTBOpUTH II Ha OpPraHisalliio, sKa HeIepPepPBHO HABYAETHCA; IIPOJOB-
JKYBaTH PO3BUBATH, €KCIIEPUMEHTYBATU, TPEHYBATH, BIIPOBAKYBaTU
iHHOBaIlil Ta OOMIHIOBATUCS MEPESOBUM [JOCBIOM, 100 BU3HAYUTHU
HalKpali TeXHOJorii Ta MeTO#M; CTBOpIOBaTU IpodeciiiHi Mepexi
Ta CHiIBHOTYM AIA MATPUMKM NpPo¢eciifHOro pPO3BUTKY He TilIbKNU
cebe, aze i1 iHIIUX.

3a eBpOMeNICPKUMY paMKaMy IV(PPOBOi KOMIIETEHTHOCTI IIefjaroris
DigCompEdu koxeH 3 TppOX piBHiB MOXKHA PO3Ji/INTI Ha /IBi KaTeropii
(mabn. 1.3.1).

Tabnuys 1.3.1

XAPAKTEPUCTVKN KATETOPIN PI3HVX PIBHIB
LIM®POBOI KOMIIETEHTHOCTI BUMTEJIA [46, 30]

Kareropisa Crucia xapaKTepucTuka

HoBauky yCBiOMIIOIOTH IIOTeHIIian LU(PPOBUX TEXHONOTIN yiA
HoBauok (Al). | mifBuiesHs nefaroriysoi ta npodeciitnoi npaktkn. OfHaK BOHU
YCBifOMJIEHHS | MaJIO 3alIPOBAKYIOTh 1M POBI TEXHOOTII Ha 3aHATTSIX, @ B OCHOB-

(piBeHp HOMY BUKOPUCTOBYIOTb iX /Il HiITOTOBKM YPOKY, 11O JJOIIOMAarae im
HaOyTTA 3abesmevyBaryt afMiHiCTpaTuBHI a60 opraHisaiiffHi KoMyHiKaiil.
3HAHb) HoBaukam moTpibHi HaCTAHOBM Ta 3a0XOYEHH:, IOO POSLIMPUTU

CBOI 3HaHHA Ta HABMYKM i 3aCTOCYBATH Y Iefiaroriyuii cdepi
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Kareropia

Crucna xapaKkTepucTuKa

HocnigHuk
(A2).
HocmimkeHHs
(piBenp
HabyTTS
3HAHb)

JocnifHuKY yCBiTOMIIIOIOTD HOTeHIia LudpPOBUX TeXHOOTIH i 3a-
LjiKaB/IeHi y BUBYEHHI IX J/Is MiABMILEHHS IefaroriqHoi ta npodge-
ciitHoi mpakTuku. Bonu iHo#i BUKOpUCTOBYIOTH LIM(POBi TEXHOIOTII,
ajte 6e3 CUCTEMHOTrO Ta IOC/IIOBHOrO miaxoxy. JoCmifHuKky moTpe-
6yI0Th 320X04EHH, PO3YMiHHs Ta HATXHEHH, HAIIPYUKIIAJ, 3a JOIIO-
MOTOI0 IIPUK/IAJy KOJIET, 3aTy4eHHA 0 0OMiHy IIpaKTHKaMU

InTerparop
(B1).
InTerpania
(piBenb
nornubIeHH
3HaHb)

IHTerpaTopy eKCIepuMeHTYIOTD 3 PiSHOMaHITHUMY IU(PPOBUMY TeX-
HOJIOTiAAMM KOHTEKCTIB I Pi3HMX ILijieil, iHTerpyrounm ix B mpode-
CiliHy JiA/NbHICTh. BOHYM TBOPYO BUKOPUCTOBYIOTD IX I e(eKTUBHOL
npodeciitoi fisibHOCTI. BoHu nparHyTh 36imbiumTy Kibkicts [T-iH-
CTPYMEHTIB i MPaKTUK iX BUKopucraHHs. IIpoTe, Bce 1le HaMararoTbcs
BU3HAYMUTH, AKi IHCTPYMEHTM IPALIOIOTh HAKpalle B Pi3HUX IIefa-
FOTiYHMX CUTYALIisIX, HAMATal0TbCs Y3ara/IbHUTH sIKi 1IMPPOBi TEXHO-
JIOTii CIpUAIOTD peastisalii pisHMX IeJaroriYyHmX CTpaTeriii i MeTOmiB.
InTerparopam noTpibHO Ginblle Yacy [/Ist eKCIePUMEHTIB i pO3IyMiB,
TOIOBHEeHVX CIITbHUM 3a0XOUeHHAM i 00MiHOM 3HaHb

Ekcmepr (B2).
Excneprusa
(piBeHb
OTINOTEHHST
3HAHD)

ExcriepTyt BIIeBHEHO BMKOPMCTOBYIOTH LM(POBI TeXHOMOrII, TBOPYO
i KpUTMYHO MiABMINYIOTH piBeHb MpPOQECiTHOrO iX BUKOPUCTAHHS.
Boun ninecnpsAMoBaHo mig6yparoTh HUQPOBI TEXHONOTII 10 KOHKPET-
HMX CUTYyal[iil, BUSHAYAIOTD IlepeBaru i HeOMiKy pisHMX LupPOBKX
crpareriit. Excrieptyt BifKpuUTi [/ HOBMX ifeit, 3HaIOTh, 10 Garato
YOro Iile He BUIpOoGyBann. BOHM BUKOPUCTOBYIOTh €KCIIEPVIMEHTH 5K
3aci6 pO3IIMPEeHHs, CTPYKTYPYBaHH: Ta 3aKpilUIeHHs HepertiKy Bac-
HUIX IIefJaTOTiYHMX CTpareriit. EKcrepTy € 0CHOBHOIO PYLIiifHO CU/IOK0
HaBYa/IbHOI OpraHisailii, ika BOPOBA/pPKy€e iHHOBALIIIHY IPAKTUKY

KepiBHunrso
i ynpas/liHHA
(piBenb
CTBOPEHH:A
3HaHb)

Kepisuuk (C1).

Jlinepy MarOTh MOCTiJOBHMII i KOMITJIEKCHUII MifIXii BUKOPUCTaHHA
1QPOBUX TEXHONOTIN I HiABMIEHHS PiBHA NpodecioHanismy.
BoHV MaTh IVPOKNUIT CIeKTp LUPOBUX CTpATeriii i 3HAIOTh, 5K
BUOpATH HaOIIbII BiAMOBIHY /11 KOHKPETHOI cuTyanil. Bonu mo-
CTi/HO aHa/Ii3yI0Th, CUHTE3YIOTb Ta BIPOBAa/)KYIOTh HOBi IPAKTUKM.
Opra#isyoTb 0OMIH ifjessMu 3 Ko/leramMu, oCTiitHoO iHPOPMYIOTh TIPO
HOBi mopii, inei, pecypcu. Boun € [pKkepesioM HaTXHEHHA A THUX,
KOMY BOHM IIEPEeJaloTh CBOI 3HAHHA

InHOBaTOp
(C2).
InHOBaIii
(piBenn
CTBOpEHHS
3HAHD)

IHHOBaTOpM OepyThb IIifi CYMHIB aJeKBaTHICTb CydacHMX Lmdpo-
BUX IeJaroriuHMX MPAKTUK, 33 AKMMM BOHM caMi € jifjepamu. Bouu
cTypboBaHi 06MeXXeHHAMM a60 HeOMIKaMM LIUX IPAKTUK i TOTOBI
Io iHHOBaLil 1I0fI0 MOKpallleHHA pecypciB Ta iHcTpyMeHTiB. IHHO-
BaTOPY €KCIIePUMEHTYIOTh 3 BYCOKO iHHOBAILITHYMM Ta CKIaJHVIMUI
111 pOBUMY TeXHO/OTiAMM Ta (a60) po3pOOIAIOTb HOBI Iegaroriuui
nigxony. [HHOBaTopy — 1€ yHiKasbHi Ta 0co6mMBi Bunreni. Bonn
PpeanisyroTh iHHOBalii 11 € 3pasKoM I iHIIIX
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[l BCiX KOMITETEHTHOCTelI IporpecyBaHHsA piBHIB KBamiikaril €
KyMY/IATUBHUM Y TOMY CeHci, o 6yTn ekcreprom (B2) o3Hadae maru
BCi XapaKTepUCTUKY, IO 3a3Ha4YeHi Ha nomnepenHix piBHAx Al-Bl, ane
He Ha piBHaAX C1 1 C2 (puc. 1.3.3).

==
T ™
20 £o3d
7

o hel

HoBauok BocnipHnk InTerpatop Ekcnepr KepiBHuk IHHOBaTOp

O S NG
\/\
Kputuka,

PEKOHCTPYKLif

Cigome
BUKOPWCTaHHS,

Pi3HOMaHITHICTb

[onuTauBicTb,
rOTOBHICTb

. | .
Crpareris, Pednekcis,
ansepcudikauia | NOLUMPEHHA

Puc. 1.3.3. Mogenb mporpecy undpoBoi KOMIIeTeHTHOCTI BUKIafaga [17, 29]

llpyza ymosa. TOTOBHICTb MiC/IARNIIIOMHOI OCBiTH 3a0e3meunTn
dopMyBaHHA IUPPOBOI KOMIIETEHTHOCTI BUNTEITiB:

— HasABHIcTb iHCTUTYLIM (CYy6’€KTIB), 1[0 HANAIOTD MiJBNIIIEHHS KBa-
nigikanii 3 popMyBaHHA HU(PPOBOI KOMIIETEHTHOCTI;

— HayKOBi, HaBYa/IbHO-METOANMYHI pecypcu i popMyBaHHA Iyd-
POBOI KOMIIETEHTHOCTI;

— 3allpOBaJPKEHHA MDKHAPOJHUX, BITUM3HAHMX IIPOEKTIB i3 IUTaHb
BuKkopuctanug IKT;

— IT-indpacTpykTypa mic/IAAUITIOMHO]I IIeAarorivHol ocit Ykpainu;

— iHdopMaIiiiHO-OCBITHE cepefoBMIIle MiC/IAUIIOMHO]I ITearoriv-
HOI OCBITH;

— CTBOPEHHS e/IeKTPOHHUX HalliOHa/IbHMX IVIAT(OPM i cepefoBuL]
111 0OMiHY JOCBiZIOM, HAKOIVYEHHs eJIeKTPOHHIIX OCBITHIX pecypciB.

BusHaunMMo roTOBHICTb HiCIAAAUIUIOMHOI OCBIiTH 10 (POpPMYBaHHSA
11(pPOBOI KOMIIETEHTHOCTI BUMTeNiB y popMabHilt i HedopmanbHii
OCBITi.

CrarTa 59 3aKkOHy IIPO OCBiTy HArojourye, 1o npodeciiiHnit pos-
BUTOK IIelarOTiYHMX KaJpiB mepepbadae MOCTiIHY CaMOOCBITY, y4acTbh
y Iporpamax migBuieHH: KBaridikarii ta 6yab-axi inmi Buam i popmn
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npodeciitHoro 3poctanHs. «IligBuineHHs kpaidikanii Moxxe 37iiicHIO-
BaTICA 3a pisHMMM BUAaMyu (HABYAHHA 32 OCBiTHBOIO IIPOTPaMOIo, CTa-
JKYBaHHS, y4acTh y cepTUQiKalillHIX IporpaMax, TpeHiHrax, ceMiHapax,
ceMiHapaxX-IIpaKTMKyMaX, CeMiHapaX-HapajaX, CeMiHapax-TpeHiHrax,
BebiHapax, MajicTep-KIacax TOW0) Ta y pisHux ¢opmax (iHCTUTYLiit-
Ha, lya/IbHa, Ha po6o4yoMy Micii (Ha BupoOHUITBI) Tomo). Bua, popmy
Ta cy0’ekTa mipBuineHHs KBasidikauii oOupae megaroriyHmil mparis-
HUK» [73]. Buntenp Hece BijoBifanbHicTh 3a Bubip popm (popmanbha,
HedopMasibHa OCBiTa) Ta BIacHMIT TpodeciiiHNi pO3BUTOK, B TOMY YIC-
7T 0710 M POBOI KOMITETEHTHOCTI.

3a Bcima Hanpsaamamn (puc. 1.3.4) B cucteMi HMiCTAAUITIOMHOI OCBiTH
YKpaiHy HanpanboBaHO JOCBiJ MiATOTOBKY BUNTENIB 10 BUKOPUCTAHHA
IKT, B ToMy umcri y criBripani 3 koprnopanismu Inren, Marikpocogrt, Po-
3yMHMKM, [TaHacoHiK TOIIO.

Mpodeciini Meparoriuni KomneteHTHOCTI
KOMNeTeHTHOCTI KOMMETEHTHOCTI THX, XTO
BUMTENiB BUMTENiB HaByaeTbcA

Mpodeciiita HaBuanHs
o AiANbHICTD o BUK/NAAaHHS
Mpogeciiita Q Bubip - 0 BuknagaHHs CnpusAHHsA po3BUTKY
o AifNbHICTL (
unpposux

CTBOpEHHA -
3 - KOMMNeTeHTHOCTen
o OpranisaLjiiina Q i Moandikawis < Q Cynposia, pexomeHaauji
KoMyHikauia o YnpasiuHs, 3axucT, o Chisnpaus @ Indopmaujiina
@ Mpodeciitha nowmpeHHs pau i Megia rpamoTHicTb
cniBnpausa 3 0 CaMOyﬂpaBﬂiHHﬂ Q KDMyHIKaL\II
Q PednekcusHi Q
! — CTBOpEHHsA
npakTukm - Mpodeciiina
® LUuoposi CPD ‘ ° \Eanua 8 AlfNbHICT Q BianosiganeHicte
BupileHHa
0 EL?:E;:HHR § 0 Jloctyn, iHkniozis npoGaem
. = JAundepenuiauis,
Q AHaniz nogin 0 nepcoHanisauis
3BOpPOTHWIA 3B'A30K 0 AxtnBHe
i nnaHyBaHHA 3a/yYeHHs yUHiB

Puc. 1.3.4. Pamka riudpoux kommeteHTHOCTeN DigCompEdu [17, 8]

Hanpuxnag, B IHcTuTyTi micniaguioMHoi neparoriynoi ocsitu Ku-
IBCbKOTO yHiBepcuTeTy iMeHi bopuca Ipinyenka npoBopAThca 52 Bapia-
TUBHI MOAYIi [/ BUUTEIIB i3 pisHMM piBHeM LM(PPOBOI KOMIIETEHTHO-
cTi, i3 HMX Hamu po3pobieHo 12 MoxyiB.

Inpopmauiiina epamomuicmoe ma 2pamomHicmo 0AHUX:

— METOAMKAa BUKOPUCTAHHS €IeKTPOHHMX 3ac00iB HaBYaJIbHOTO
IPY3HAYE€HHA Ha YPOKaX MaTeMaTUKI;
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— KOHTPOJIb i OI[iHIOBaHHS HAaBYa/IbHOI Ais/IBHOCTI Y4HIB 3acoba-
mu IKT.

Komynixauii ma cnienpauy;:

— IT y BUKOHaHHI iHAMBifyaNbHMX i CHIIBHMX OCBITHIX IIPOEKTIB;

— XMapHi cepBicK B OCBITi;

— cepsicu Be6 2.0 B ocBiTi.

CmeopeHHs KoHmenmy:

— CTBOPEHH 1 BUKOPUCTAaHHA [UHAMIYHMUX €1eKTPOHHUX MOJEJIeN
Ha ypOKax MaTeMaTUKM;

— CTBOPEHH! OCBITHIX €/IeKTPOHHMX pecypciB (moptdorio, npeseH-
Taii, 6oru, cainTn);

— Ooprasisanis i CTBOpeHHs JVCTAaHLIIHUX KYPCIiB [IJI YYHiB;

— CTBOpEHH: iHTePaKTUBHMUX €/IeKTPOHHNX PecypciB.

Besnexa:

— indopmariiiHa momiTNKa OO0 aBTOPCHKMX IIPaB i 3aXWUCTy iH-
¢dopmariii y4acHMKIB OCBITHbO-BUXOBHOTO IIPOLIECY.

Poss’azysanns npobnem:

— KOMIIETeHTHICHi 3ajiaui Ha ypokax iHpopMaTuku;

— pecypcu gjist po3ButKy IKT-koMmeTeHTHOCTI BUMTEIIA.

VYunureni micra Kmesa BiibHO 06I/IpaIOTb HaBYa/JbHI MOy, 4ac
Ta popMy ix mpoBefieHHA (AVICTAHIITHO, OYHO).

Jlna BU3HaUeHHA YMOB (popMyBaHHA LVUQPPOBOI KOMIETEHTHOCTI
BUNTENIB IPOTATOM 4 POKiB HaMyU NIPOBOJUTHCA HaBYaJIbHUII MOJYIIb
«Pecypcu ia possutky IKT-kommeTeHTHOCTI Buntensa» (vo.ippo.kubg.
edu.ua. Posgin «IIndposa KoMIeTeHTHICTb y MeHIO « TpeHiHIM»).

3aBJjaHHA MOJY/IA: aHaji3s MiKHapopgHux craHfpapTis IKT-komre-
TeHTHOCTi BunTeniB 3a Marepiamamu IOHECKO Tta DigComp 2.1; ana-
ni3 piBHA BracHoi IKT-koMmeTeHTHOCTI BifnoBifHO A0 MiXXHapOgHUX
CTaHJapTiB; MObyHoBa iHAMBIfyanpHOI TpaekTopil posBuTky IKT-koM-
METEHTHOCTI 3 BUKOPVUCTAHHAM OH/IAIH-PECYPCiB.

Pesynpraty aHKeTyBaHHA 69 BUMTENiB, AKi NPONIINM MOZLYNIb, BU-
3HAYWIM, 10 PO3BYMBAIOTH BIACHY IM(POBY KOMIIETEHTHICTh HE TilbKI
Ha Kypcax HifjBuieHHsA KBamidikamnil y ¢popMabHiil MicTAUIIOMHIN
ocBiti (27,5 %), a i1 06MparTb KypcH Ta TPeHiHIM HeOpMaIbHOI OCBIiTH
(15,9 %). binpuricts 3 BunTenis (78,3 %) po3ymie BaXX/IMBICTb PO3BUTKY
1PPOBOI KOMIIETEHTHOCTI i 3a/IMa€ThCsl CAMOHABYAHHSAM 3 OIlaHYBaH-
Ha IT-incrpymenTis.
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Ha kypcax nigsuLleHHs o
kBasidikauyii no IKT 19.27.5%)
Ha kypcax

KOMM't0TepHOI rpaMOTHOCTI 11.(15,9%)

CaMoHaBYaHHs 54 (78,3%)

He npoxogus B3arani

0 20 40 60

Puc. 1.3.5. BigmioBigi BUnTesTiB Ha 3alIMTaHHS:
«SIKUM YMHOM BU PO3BUBA€ETE LM(POBY KOMIIETEHTHICTH?»

13%
@ VcsizomnenHs

@ Jocnipxenns
@ Inerpauia
@ Fxcnepruza

@ KepisHnuTBO, ynpasiHHs
@ IHHoBauji
26,1% 26,1%

Puc. 1.3.6. Camoanarnis piBHA
11 ppoBOI KOMIIETEHTHOCT] BUMTENIB, %

174% 17.4%

EN() BN P2 EN3 N4 EES

100%
80%
60%
40%
20%
OpranHizaLis komyHikauii MpodeciitHa cnisnpaus BrkopuctaHHa
(cninkyBaHHs, cnisnpas) 3 HWKUMK BUKNaZauaMm A9 NPoGPO3BUTKY

Puc. 1.3.7. Camoananis piBHA
11 pOBOI KOMIIETEHTHOCT] BUMTENIB, %



50 ModepHizayis oceimu e yugh 1y eumipi: 16Ha MoHozpaghis, 2021
P Pp y p pagp

AHKeTyBaHHs BUMTEJIiB II0OKa3aso, IO Iefarory BUCOKO OLiHIOIThb
CBOI MOXX/IMBOCTI II[OfI0 OpraHisariii criBmpaiii ta mpodeciitHoro posBut-
Ky 3a goniomoroto IKT (puc. 1.3.7) Ta MaoTh OTpebU y BUBYEHHI HOBUX
IT-iHCTpyMeHTiB, 1106 CTBOPIOBATY BJIACH] e-pecypcu: po6oTa 3 HOTHUM
PENaKTOPOM, eleKTPOHHVMMY KOMITO3UILisAMM, CTBOpeHH: Google popm
CaliTy, iHTepaKTUBHIX irop Ta 3aBJaHb J/IA iHKIII03il, CMapT-IIpe3eHTa-
11ii1, Bifeo TOIIO.

Ilna toro mo6 mobyayBaty iHAVBIAYalTbHY TPAEKTOPil0 PO3BUTKY
mopo onanyBaHH:A IKT, BunTeni morpe6yloTh 3HaHb IIOAO CTPYKTYpU
Ta piBHIB I[MPPOBOI KOMIIETEHTHOCTI, HABMYOK IIPOBECTY CaMOAHaIi3
BiIMTOBITHO /10 3aITPOIIOHOBAHOI AHKET) CAMOOL[iHKY Ta BUOpaTu pecyp-
cut popmanbHOI UMt HehopMarIbHOI MiC/AANIUIOMHOIL OCBiTH 151 hopMY-
BaHHA BJIACHOI 1[1(POBOI KOMIETEHTHOCT.

Pecypcu, sAKi MoOXe BUKOPUCTATM BYMTENDb [/ HAaBYAHHA Ta OLi-
HIOBAaHHSA IMQPOBOI KOMIIETEHTHOCTI, eTaJIbHO ONMCAHO KOJIEKTMBOM
HaykoBILiB [HcTUTYTY iHpOpManiiHNX TexHOMOriil i 3ac06iB HaBYaHHSA
KwniBcpkoro yHiBepcurety imeni bopuca Ipindenxa [67, 134]. HaBememo
Jmule JeKinbKa iHIMX NPUKIa/liB: JUCTAHIINHI KypCcH Bifi YKpalHChbKMX
MOTY>KHUX IVTATPOPM, AKi IPOIOHYIOTh MACOBi BifIKpUTi OH/IAH-KYypCH
Prometheus ta EdEra, onnaitn-cininpHota Majikpocodr «ITapTHepcTBO
B HaBYaHHi» Ta Imagine Academia, Sololearn, Axagemist iHHOBaLilTHOTO
po3BUTKY, mardopma «Ymitu BunTm» tomo. Kpim toro, Buuteni 3 wi-
KaBiCTIO OIpallbOBYIOTb MaTepianm MixHaponHoi opranizanii ECDL
Foundation, misnbHICTh AKOI COpsIMOBaHa Ha MiABUINEHHS CTaHAAp-
TiB 111POBOI KOMIIETEHTHOCTI po60YOi cumu y raaysi ocBiTu Ta y cy-
CIiNbCTBi i MpomoHye HaBuanbHi Mopyni (Ha Ginbine HDK 40 MoBax),
30Cepe/pKeHNX Ha 3aco6ax i mofaTkax, sKi GOpMYyITb KOMIIETEHTHOCTI
DigComp.

Tpemvoto ymosoro € posBunyTa IT-indpacTpykTypa 3akmanis ocBiry,
B SIKVX IIpAIlO€ BUNTENb (aIlapaTHe, IporpaMHe 3a0e3IedeHHs, B TOMY
4pcri nudposi naboparopii, mifKI0YeHHA O MBUAKICHOTO IHTEpHeTY,
iHpopMaLiiiHO-OCBITHI cepemoBMIIIa TOIO). 3aIIPOBAIPKYETHCA i TEXHO-
norig BYOD, B sAKiif KO)XHIII Y4aCHMK OCBITHBOTO IIPOLIECY MOXKe IIpa-
LIIOBATY 3 BIACHUM TafI)KETOM.

Yemeepma ymosa. MoTusariist BaUTe/A 10 MpodeciitHoro po3BUTKY:

— MOTHMBAllif Iefarora 1o npogeciiiHoro po3BUTKY, B TOMY 4KCII
uM(l)pOBoi' KOMIIETEHTHOCTI;



Po3din 1. Lugpposa komnemeHmHicme oceimaHuHa sk ckaadoea yugpoeoi mpaHcdopmayit ocgimu 51

— HelepepBHUII podeciiiHnil pO3BUTOK 3 OIAHYBAaHHA IM(POBU-
MU TE€XHOJIOTIsIMM I METOAVMKAMM iX BUKOPUCTaHHA Ta iHdopmariitHa
KY/IbTypPa YYaCHIUKIB OCBITHBOT'O IIPOIIECY.

Komn'totep (HoyTHyk)
MpuHTep

CkaHep —20 (29%)
24 (34,8%)

55 (79,7%)

—34 (49,3%)

IHTepakT/BHa AOLLIKa
IHTEpHeT
MpoekTop

41 (59,4%)
—30 (43,5%)

Hi, Hemae 11 (15,9%)

Tenesisop

Puc. 1.3.8. Bignosizi BunreniB micta Knesa
mozno o6magHaHH iX po60v0ro Micisa

BinpuricTs yunreniB podymie morpedu B po3BUTKY BIacHOI i poBOi
KOMIIeTeHTHOCTI (puc. 1.3.9), ase He 3aBX/U MOXKe OPIEHTYBAaTICh B He-
06xifHOMY 00cs3i 71 IIPOMO3NILIAX TPeHiHTiB, KypciB, BebiHapiB. Tomy
BOX/IMBOIO € TAaO/MMIIs CaMOOL[iHIOBaHHA IM(PPOBOI KOMIETEHTHOCTI
3a piBHAMM, AKa He TiIbKM BU3HAYNUTH PiBEHD, ajle M MOXKe JJOIIOMOITH
CIIPOTHO3YBaTy PO3BUTOK II€flarora.

® Tak
® Hi

Puc. 1.3.9. BignoBifi BYMTETiB Ha 3alIMTaHHS
«Yu maeTe Bu HOTPeOy y MifBUIIEHH] PIBHS II(PPOBOI KOMIIETEHTHOCTI?»
(69 pecrioHfeHTIB, y %)

Yunrenp MoXKe BUKOPUCTATH [ CAMOOIL[IHIOBAHHS BIACHOTO PiBHs
mdposoi komnereHTHOCTI Matepiamu Cedefop, sikuit nepexias CTUCTY
Bepcilo aHKeTH caMOOIiHKM 3a cucteMoro DigComp (mabn. 1.3.2).
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Anani3 mbkHapopgaux crafaptis IOHECKO, eBponeiicbkux paMox
11dppoBuX KoMIeTeHTHOCTel 1A rpoMafsaH (DigComp 2.1) i ocitan
(DigCompEdu) no3Bonus y3araspHUTU KpUTepii 10 BU3HAUYEHHS Ta OIli-
HIOBaHHA I1(POBOI KOMIIETEHTHOCTI y BumreniB. Tema popMyBaHHA
11ppOoBOi KOMIETEHTHOCTI € Ay)Xe aKTyaJbHOI0, IO HiTBEpP/KYIOTh
YJIC/IEHHI HAyKOBi JOCTiKEHHA YKPalHChKMX i MDKHapOJHMX HayKOBIIiB.
Hanpuxknag, orsap nitepatypu, onucanuii B mpoekTi «[Iupposa komrre-
TeHTHicTh Y HaB4aHHi Bunteni» (DiCTE), omy6/ikoBaHuit Ha CTOpiHKax
Biflomoi HaykoBoi Mepexi «Research gate» MicTuTh mocumaHHA Ha 86 Cy-
JAaCHMX CTaTell, IPUCBAYEHNX Lill TeMi [34].

CrpiMKuil po3BUTOK LM(POBUX TEXHOJIOTIN i BUMOTM CyCHiTbCTBa
3HaHb IIOTPeOYIOTH BiJi BUNTE/A MOCTITHOTO PO3BUTKY LM(POBUX KOM-
HEeTEeHTHOCTell. 3MiHA HOPMATMBHO-IIPaBOBOI 06asm IMIOAO CTaHAAPTIB
ppoBUX KoMuneTeHTHOCTeil, onyonikoBauux IOHECKO Ta npuitns-
TUX y €BPOIENCHKill pamiui 1uppoBUX KOMIIETEHTHOCTel, po3pobka
B YKpaiHi BiJIOBiIHMX CTaH[JAPTiB, HaflaHHA IIpaBa BUUTENI0 CAMOMY
BUpilTyBaTy, B AKUX IHCTUTYLiAX MigBUIIyBaTy KBamidikarito, crupus-
I0Th BU3HAYEeHHIO HOBUX IiIXO/iB [0 ITOOYZOBY iHAMBIyaTbHUX MapI-
PYTiB pO3BUTKY IU(PPOBOi KOMIIETEHTHOCTI IIe/IaroriB.

PesynbraTi mocmifi>KeHHA INpeCTaBIeHO HAa OCHOBI JOCBify MiiBU-
meHHs KBasidikanil nmegaroris micra Kuesa 3 BukopucraHHsAM emmi-
PUYHMX METOJIiB: CIIOCTEpEeXXEeHH, ONIUTYBaHHA (aHKeTyBaHHA, beciu).
BinbmicTs BunTenis (87 %) 3alikaBleHa y HABYaHHI IIOfI0 BUKOPYCTAH-
Ha IKT y npodeciitHiit gisnpHOCTI Ta HOTPeOYIOTh HABUYOK B OIIiHIO-
BaHHi BacHOI 1{ndpoBoi KoMieTeHTHOCTI. Bunreni micta Knesa matotp
MOXX/IUBICTb TOOYAYBaTy BIACHY TPAEKTOPiI0 PO3BUTKY LM(PPOBOI KOM-
HeTEeHTHOCTI, 06Mpaoun i3 52 BapiaTMBHUX MOAYIIB, SKi IPUCBIYEHO
BukopucranHio IKT B ocBiTi.

AHKeTyBaHHA BUMTE/IB I[OI0 OTPeb Ta YMOB PO3BUTKY LMPOBOI
KOMIIETEHTHOCTI JO3BONIMIN BUAUINTM OCHOBHi yMOBUM (OpPMYBaHHSA
1pPOBOI KOMIIETEHTHOCTI B popManbHil Ta HedopManbHil micasgu-
MJIOMHil TIeJaroriyHii OCBiTi.

e [ludposisauis ocBiTM i HasABHICTb HOPMAaTMBHO-IIPAaBOBUX JIOKY-
MEHTIB: II[OfI0 CTAHAAPTIB Ta BUMOT /10 {1 POBOI KOMIIETEHTHOCTI BUMTe-
ns (MDKHapOAHI, iHCTUTYIiVIHI, HalliOHa/IbHI); KpUTepiiB pO3BUTKY Ln-
POBOI KOMIIETeHTHOCTi BUMTe/IA (TECTH, aHKETH TOILO); CAHITapHUX HOPM
I[OI0 BUKOPVCTAHHA IM(POBUX TEXHOJIOTI B OCBITHBOMY IIPOLIECi.



58 ModepHizayis oceimu e yugh 1y eumipi: 16Ha MoHozpaghis, 2021
P Pp y p pagp

¢ [OTOBHICTh MiCIAAMIIOMHOI OCBiTM 3abe3meunty (OpMyBaHHS
1QpoBOi KOMIETEHTHOCTi BYMTENTIB: HAsABHICTb iHCTUTYLiN (Cy0 ek-
TiB), 110 HaJAIOTh HiABUIeHHA KBamidikaril 3 popmyBanHa 1uPpoBoi
KOMIIETEHTHOCTI; HayKOBi, HABYa/IbHO-METOAVYHI pecypcu it Gopmy-
BaHHS UMQPPOBOI KOMIIETEHTHOCTI; 3aIIPOBa/PKEHHsT MKHAPOITHUX, Bi-
TYM3HAHMX IIPOEKTIB i3 nutanb Bukopucranua IKT; IT-indpactpykry-
pa MicIAAUIIOMHOI IIeJaroriuHoi OCBiTH YKpaiHm.

e PossunyTta IT-iHppacTpykTypa 3akmafiB OCBiTH, B AKUX IIpALIOE
BYNTE/Ib (amaparHe, IpOrpaMHe 3a0e3NedeHHs, B TOMY 4uc Iudposi
naboparopii, MAKIIOYeHHA O LWIBMAKICHOrO IHTepHery, iHpopMariiii-
HO-OCBITHI CepeIoBHIIa TOIIO).

e MoruBauis negarora 1o IpodeciitHoro po3BUTKY, B TOMY 4KCII
11ppOBOi KOMIIETEHTHOCTI; HellepepBHMII IPOoQeciliHNX PO3BUTOK IIe-
Jlarora 3 OIlaHYBaHHA IM(POBUMM TEXHOJIOTisIMYU Ta METOJIKaMIU iX BU-
KOpUCTaHHS; iHpopMarliiiiHa Ky/IbTypa y4acHUKIB OCBITHBOTO IIPOIIECY.

[Moganbuioro foCHipKeHHA NOTpebye po3pobka MeTomoyorii pos-
BUTKY IM(POBOI KOMIIETEHTHOCT] BUMTE/IB B pisHUX (pOopMax OTpUMaH-
HA MiC/IAANIUIOMHOL OCBiTH (O4Ha, IUCTaHLIilHa, 3MilllaHa) Ta OOIPYHTY-
BaHHA HAayKOBO-MEeTO[MYHUX KOMIUIEKCIB /I pisHMX piBHIB 11dpoBoi
KOMIIETEHTHOCTi BUMTEJIIB.

(Bopomnuxosa I. Ymosu popmysans yugposoi KomnemeHmHocmi uumenst
y nicasounnomHiti océimi. Biokpume oceimme e-cepedosuiiye cy4acHoeo yHisep-
cumemy: enekmponHe Haykose paxose suoanus. 2019. Ne 6. C. 101-118. URL:
https://doi.org/10.28925/2414-0325.2019.6.101118)
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1.4. BI1/INB OCBITHIX TPEH/IB HA Li1®POBY
KOMIMETEHTHICTb CTYJEHTIB B YKPAIHI

TA MO/1bLUl (THE IMPACT OF EDUCATIONAL
TRENDS ON THE DIGITAL COMPETENCE

OF STUDENTS IN UKRAINE AND POLAND)

Nataliia Morze,
Eugenia Smyrnova-Trybulska,
Mariia Boiko

Digital technologies are driving global change in our lives —
professions are disappearing, people are being replaced by artificial
intelligence,and the flow ofinformationis steadily increasing. Technologies
have become an important part of our daily lives, they surround a modern
man at home, at work, in transportation, on holiday, in education.
Due to the rapid development of technologies, there is a change
in the processes of communication and cooperation in society. Previous
research in this area focused on the phenomenon known as the digital
transformation [21]. The educational system in the information society
ought to be an anticipatory system. The transition from a conservative
education system to an advanced one should be based on the formation
of an information space corresponding to an e-system, where the student
will feel free in the digital space due to the widespread use of information
technologies and the introduction of new infrastructure solutions. One
of the possible ways to achieve these goals is to digitize the educational
process of institutions of higher education, because higher education
institutions are the focal points for the design of the latest technologies
and serve as a launching pad for innovation, which generally ensures
the development of any human activity and promotes socio-economic
growth. Digitalization of education means modernizing, reforming and
transforming it as well as solving problems and making decisions using
digital technologies. Digital technology ought to be integrated into all areas
of education, teacher training, educational infrastructure, methodology
(pedagogy), educational resources and leadership management at all
levels and in all sectors of the educational system [81].
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Transformation of education

The European experience in the transformation of education is
the introduction of specific initiatives. The EU digital education system is
being implemented within the framework of the EU 2020 Strategy and its
leading initiatives: the Digital Agenda for Europe, the Agenda for New Skills
and Jobs, and the Innovation Union. In 2015, the European Framework
Program for Digital Educational Organizations [25] was developed and in
2016the European Platform of Digital Competences for Citizens wasupdated,
which is the framework structure for describing digital competences to be
used by business entities and educational institutions in defining directions
of training specialists in the modern labour market and determining the
content of their training. Digital teaching and learning is also considered
within the framework of the strategic programme “Education and Training
2020” It addresses the issues of engaging teachers in enhancing their digital
competence and the ways of stimulating this process. All these initiatives
contribute to the development of digital competences, lifelong learning
on the Internet and opportunities for all; aimed at building an innovative
society, an open and secure digital environment; solve cybersecurity
problems; contribute to attracting investment in education infrastructure
and supporting specific teacher training programmes and upgrading their
skills; promote the adoption of new legislation for the Digital Single Market,
the European Data Economy, and the online market.

The article analyses the impact of educational trends on digital
competence formation in two countries: Ukraine and Poland.

Analysis of Poland’s legislative initiatives to form a digital society

The current relevance of the article is also determined by numerous
national and foreign documents regarding the development of the in-
formation society and the knowledge society as well as the related
transition to a global competence society in which both global economics
and the status of education are changing: Strategy for the computerization
ofthe Republic of Poland — ePoland; Proposed Directions of Development
of the Information Society in Poland until 2020; A Strategy for Smart,
Sustainable and Inclusive Growth; Communication from the Europe
2020 Commission; Digital Poland OP PC 2014-2020; Digital Agenda for
Europe; A Europe 2020 Initiative (2014); Higher Education Development
Programme to 2020 and others.
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A good example of implementing the university’s computerization
strategy is the University of Silesia in Katowice. As part of its own
activities in the field of science, research, innovation, cooperation, it has
launched national and international projects, implemented various
initiatives in the use of e-learning in lifelong learning, and taken care
of the development of the digital environment. These initiatives bring
concrete results at the University of Silesia: The Distance Learning Centre
at the University of Silesia (CknO (DLC) US) has its goals, concepts
as ell as the methodology of implementing e-learning at the University
of Silesia. The Centre for Distance Education is a university-wide
organizational unit of the University of Silesia, conducting activity
in the field of electronic education and the use of internet technologies
for this purpose. The Centre’s activities include:

— assistance in creating a distance learning system (SKO)
at the University of Silesia, configuration of the e-learning platform
available to University of Silesia units, training and consultations related
to its operation;

— creating an IT infrastructure for SKO;

— server administration and maintenance;

— providing SKO resources to units of the University of Silesia;

— participation in the development, launching and implementation
of improvement courses in electronic education studios;

— technological consultations regarding the organization of work
of training centres via the Internet;

— organization of conferences, workshops and training for SKO users
and designers;

— participation in the work of regional information society centres
and in the work of inter-university SKO development units;

— participation in the implementation of conceptual and
implementation projects as part of cooperation with other entities (http://
www.cko.us.edu.pl/informacje -o-uprzedce.html).

The university’s information strategy is based on a very important state
document «Strategy for the Development of Digital Society in Poland
until 2013» (http://www.mswia.gov.pl/strategia/), which aims to improve
the situation in terms of ability to acquire, gather and use information
as a result of dynamic development of information and communication
technologies (ICT). In addition, the university bases its activity on such
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strategic documents as «Digital Poland OP PC 2014-2020», «Proposed
Directions of Development of the Information Society in Poland by 2020».
In accordance with the assumptions of the state documents, university
strategic documents related to the development of the digital environment
were prepared. Some other examples of creating and implementing
the information and education environment at partner universities as well
as initiatives of the University of Silesia have been described in [47].

Analysis of regulations, laws and agreements signed between Ukraine
and the European Union clearly show that the main goals of the information
society in Ukraine gradually converged with the vectors of Europe
[40]. The most important documents are the initiative “Digital agenda
for Europe”; European economic development strategy “Europe 2020:
A strategy for smart, sustainable and inclusive growth”. These documents
formed the basis of the “Digital Agenda for Ukraine 2020” project,
which was presented by the Cabinet of Ministers of Ukraine and defines
the main priority positions of building the information society in Ukraine
on the basis of integration into the world processes of digitalization» [4].

The process of digitalization of facilitating the educational process
makes it more flexible and adapted to the realities of the modern day, which
in turn ensures the formation of competitive professionals. In education,
digitalization is driving new trends. In the study, the concept of «educational
trend» is used for interpretation: changing the direction of educational
technology. Educational trends, in turn, directly influence educational
technologies as the newest means of achieving educational goals.

The Joint Research Centre European Commission in cooperation with
the Institute for Prospective Technological Studies conducted a study
«School’s Over: Learning Spaces in Europe in 2020: An Imagining Exercise
on the Future of Learning». The report examines trends that are divided
into several conditional levels — macro, meso and micro (Figure 1.4.1).

The impact of new technologies on education is viewed from different
angles. The Educause Horizon Report 2019 Higher Education Edition,
which was published in April 2019, forecast trends, challenges and
development of technologies that affect higher education. In particular,
the new trends include:

— Long-Term Trends

¢ Rethinking How Institutions Work;
e Modularized and Disaggregated Degrees;
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Macro Trends

The emergence
of new skills MESO Trends
and
competences

Informal learning

Demographic
change : )
’ Reform in education: | B ormal learning, |f Increasing number 0??:2"’?:0L|Jge
distance learning attention of Y-generation in teachin 9y
technologies, to the developmentl  representatives of dif'ferengt
changes i of competencies in labour market .
Globalization corporate training generations

Figure 1.4.1. Trend levels
Source: Own work

— Mid-Term Trends

¢ Advancing Cultures of Innovation

e Growing Focus on Measuring Learning
— Short-Term Trends

¢ Redesigning learning spaces

e Blended Learning Designs

The report describes the significant challenges impeding technology
adoption in higher education: Improving Digital Fluency, Increasing
Demand for Digital Learning Experience and Instructional Design Expertise,
The Evolving Roles of Faculty with Ed Tech Strategies, Achievement Gap,
Advancing Digital Equity, Rethinking the Practice of Teaching [2].

Taking into account the world and educational trends, which are
considered in the framework of updating and digitization of the education
system of Poland (https://centrumcyfrowe.pl/wp-content/uploads/2016/10/
cyfryzacja-polskiej-edukacji_final EN.pdf) and Ukraine (National Quali-
fications ~ Framework  https://mon.gov.ua/en/tag/natsionalna-ramka-
kvalifikatsiy), the following trends have been identified:

— STEAM-education;

— formation of competences (professional and life competences);

— personalization of learning, adaptive learning;
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— outcome-oriented learning;

— development of entrepreneurial, research and critical thinking;

— gamification;

— development of non-formal education, openness and accessibility
of education;

— mobile learning;

— changing the role of the teacher.

The survey was conducted within the framework of the international
project Erasmus + K2 MoPED (Modernization of pedagogical higher
education by innovative teaching instruments MoPED — Ne 586098-EPP-
1-2017-1-UA-EPPKA2-CBHE-JP). 2118 students from Polish and
Ukrainian universities took part in the survey (63 and 2055 respectively).
Students filled out questionnaires asking them to rate the importance
of educational trends that directly influence educational technology;
whether they are experiencing changes in education approaches;
components of digital competence; use of digital tools in training and etc.

Respondents were asked to rate the significance of these trends from 1
to 10 (1 is not important, 10 is very important). The average score for each
trend is presented in Figure 1.4.2.

The importance of educational rtends

Change the role of teacher | G
Mobile learning =
Development of non-formal education, e
openness and accessibilityof education
Gameplay |
Development of entrepreneurial, e ————
research and critical thinking
Practical-oriented learning focused e ——
on concrete results
Personalizationof training, adaptive learning | —
Formation of competencies [ ———

STEAM-education [ ———
6,5 7 75 8 8,5 9
= Ukraine = Poland

Figure 1.4.2. The importance of educational trends for students
Source: Own work
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Choosing from the proposed trends, students from Ukraine and
Poland highlight the importance of “Practical-oriented learning focused
on concrete results” and “Development of non-formal education,
openness and accessibility of education”. However, there is a gap between
students’ assessment of some trends; such trends as STEAM-education,
formation of competences, development of entrepreneurial, research
and critical thinking were considered by students from Ukraine as more
important than students from Poland.

Itwasinteresting to compare the views of students from different countries
when asked if teachers consider these trends in their professional activities
(Figure 1.4.3). Particular attention is drawn to a difference in percentage,
where teachers are trying to take into account the educational trends —
respectively 60.4 % (Ukraine) and 31 % (Poland), and those that do not take
into account trends in education — 3.1 % (Ukraine) and 0 % (Poland).

Do students consider the educational trends mentioned above
when organizing educational activities of students?

Ukraine

@ Yes, for this purpose we use a varnety of innovative
pedagogical technologies
Poland

@ Trying, but do not have enough training and
knowledge - require additional trainingresher
training

B No, it seems that the teachers did not hear about
most of them

@ No, it is considered inappropriate. This does not
apply to their subject matter

Figure 1.4.3. Results of the poll
«Do students take into account educational trends?»
Source: Own work

Digital competence. Features of students based on the theory
of generations

The study shows the students” high interest in the presented educational
trends, the emergence of which has become, in particular, the digitization
of society and education. Why is digital competence so important today?
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Digital competence is a new concept that describes the skills associated
with technology. Several terms have been used to describe digital skills such
as ICT skills, technological skills, 21st century skills, information literacy,
digital literacy and digital learning skills. These terms are also often used
synonymously, including digital competence and digital literacy [1], [30].

The DigComp framework is a reference system to support the deve-
lopment of citizens’ digital competence in Europe. It describes what
competences are needed today to use digital technology in a confident,
critical, collaborative and creative way to achieve work, learning, leisure and
participation goals in the digital society. Digital competence is recognized
by the EU as one of the 8 key competences for a fulfilling life and activity.

Lack of digital skills can have a profound effect on people’s overall life
chances, competitiveness and ability to work. About 40 % of the European
Union (EU) population lack digital skills — 22 % of them have none at all.
These are often elderly, under-educated youth, low-income families and
migrants. Moreover, 32 % of the EU workforce lack digital skills, and 13 %
believe they lack digital skills. It should also be noted that across the EU,
42 % of citizens who do not have computer skills are inactive in the labour
market.

Many citizens lack the opportunity to harness the full potential
of digital technology in their daily lives. In addition, there is no common
understanding of what digital skills are or how to evaluate them. The problem
is also that the students are representatives of the Z-generation, while
the representatives of the Y and X generations teach them.

The now popular «Generation Theory» emerged at the intersection
of a number of disciplines: economics, demography, history, psychology
[50]. «Z-generation» is a term used in the West for the generation of people
born between the 1990s and the 2000s [52]. Everything that the previous
generations called «new technologies» or «technologies of the future» is
already present for the Z-generation. Children born in this period are
special, they are «others». According to the characteristics of people
of the digital generation, Natalia Morze (2013) [37] distinguishes
the features of students in the perception of information: rapid response,
non-linear approach, giving preference to graphical information,
processing information that flows continuously in multiple streams.

The teacher is no longer the bearer of knowledge that (s)he tries
to impart to the student. Her / His main task is to motivate students
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to show initiative and independence. The teacher is becoming
an organizer of independent activity where everyone could realize their
abilities and interests, create conditions, develop environment in which
it becomes possible to develop the personality, to acquire knowledge
and skills necessary for life in the digital society. It should be noted that
one of the trends in education is that the student should be at the centre
of the educational process. The purpose of the teacher is to direct
the student, and the purpose of the student is to «create».

The old educational needs are replaced by new ones:

— Standardization — The ability to find creative solutions.

— Agreeableness (consent) — Autonomy with responsibility.

— Centralization — Joint decision making.

— Lecturer — Teamwork.

— Teacher — the only source of knowledge — Ability to find the right
sources of information.

— Standard lesson — Using the project method, problem-based,
inquiry-based learning, flipped learning using digital resources.

— Knowledge control — Formative assessment.

— The same type of material — Sorting educational materials and
tasks by type of multiple intelligence of student [19].

Educational technologies. Changes in learning approaches

Taking into account the peculiarities of the students and the educational
trends identified above, innovative pedagogical technologies and methods
were highlighted. Their use will allow us to take into account these
trends and to follow the modern requirements for digital transformation
of education:

— Integrated learning (a combination of several principles of science)

— IBL (Inquiry Based Learning — research studies).

— PBL (Project Based Learning — project method).

— Collaborative learning.

— Flipped classroom.

— Virtual, mixed and augmented reality.

— 3-D printing.

— Technologies for the formation of media literacy.

— Computational thinking.

— Problem-oriented learning.
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— Mixed learning.

— Billing (dual) training.

— Peer to peer assessment — assessment equal to each other.

— Make-up-educational technology based on students creating their
own hands some products.

— Storytelling — pedagogic technology enables you to transmit
various information through storytelling.

— Inclusive Education Technologies.

— Microlearning — The utilization of short educational videos.

— Distance Learning Technologies.

— Technology of formation of critical thinking.

— BYOD (Bring Your Own Device) — using their own technology
gadgets.

— Technology of formative assessment.

— Use of e-learning game environments.

The average score of significance of each of the mentioned modern
pedagogical technologies for students is presented in Figure 1.4.4.

It is worth noting that the Ukrainian students showed strong interest
in using the proposed technologies. At the same time, the interest of Polish
students is not focused on all technologies, in particular, in the use
of technologies such as 3D-printing, Storytelling, Microlearning,
Flipped classroom. This may be due to a lack of material resources,
such as 3D printing, and a lack of familiarity with the techniques
used in the educational process. Particular attention should be paid
to the shared interest of students from the two countries in the following
technologies: Integrated learning, Collaborative training, Problem-
oriented learning, Make-up, which demonstrates the need to change
approaches to conducting classes.

The study also determines the level of students’ interest in digital
tools and their ability to use them effectively in the educational process
(Figure 1.4.5).

The results show that the percentage of students interested in Tools
for working with audio, Collaborative writing tools are low because
they already know how to use them well. But groups such as the digital
tools: Web-based tools, Tools for working with electronic documents,
Tools for organizing work, Communication and messaging tools require
implementation and use in education to improve the quality of training.
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The need for implementation and use of innovative pedfgogical technologies

and methods at your institution
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The conducted research can serve as a benchmark for changing
the approaches to student learning. In particular, the results show a high
level of attention to the students” use of digital tools in their training and

formation as professionals. Approaches to organising the educational
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processshould be transformed so that studentslearn digital tools of the web,
work with electronic documents, research, work with mobile devices for
learning, communication and messaging, scientific communication and
collaboration in the process of teaching ICT disciplines and immediately
practic using digital resources and digital tools to gain the following
competences: media literacy, digital communication and collaborative
responsible using ICT, creating digital content, solving ICT problems
while studying all other disciplines. In view of the results of the survey
and their analysis, universities should improve work programmes of all
disciplines, e-learning courses, focus on more involvement of digital tools
to achieve the educational goals.

The survey confirms and indicates that digital society citizens
have access to knowledge that is common but in need of rapid on-
demand search, as data is constantly updated by millions of members
daily on global Internet sites (Web-based tools). The student should
be able to analyse data (tools for working with electronic documents).
In addition, the growth of social networking technologies has enabled
people with similar learning interests to come together as a group to share
knowledge about a specific topic that can create a deeper, more intense
and immersive learning experience in a community of like-minded
people (communication and messaging tools). The speed of change and
multitasking require the student to be multifunctional and organized
(tools for organizing work).

All of these digital learning trends have a dramatic impact
on an important segment of the software industry used for corporate
learning and development of an outdated learning management system
that does not update and does not address the need for change.

Therefore, further research should be aimed at exploring the necessary
plug-ins and updates in the Learning Management System (LMS) to take
into account educational trends, student characteristics and students’
digital competence.

(Morze N., Smyrnova-Trybulska E., Boiko M. The Impact of Educational Trends
on the Digital Competence of Students in Ukraine and Poland. In E.Smyrnova-
Trybulska (Ed.). E-Learning and STEM Education, “E-Learning”. Katowice-
Cieszyn: Studio Noa for University of Silesia, 2019. P. 365-379. URL: https://
rebus.us.edu.pl/bitstream/20.500.12128/12137/1/Morze_The_Impact_of
educational-trends_on_the_digital _competence.pdf)
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1.5. BUKOPUCTAHHA EHK A/14 MIABULLEHHA
Li1®POBOI KOMIMETEHTHOCTI
MAWBYTHIX YYUTE/IB

OkcaHa bylHuybka,
CsimnaHa BacuneHko

Coepa ocBitn Ykpainu 1skie go tpanchopmanii Bif iHmy-
CTpia/jIbHOI CTafiii pO3BUTKY MO iH(OPMALIHOIO CYCIiIbCTBA 4Yepes
nudposisaniro. TpanchopmauiitHi npomecr B yKpaiHCbKOMY OCBITHBO-
My IIPOCTOpi BifOyBarOTbCA 3TifIHO i3 aKTYaJIbHUMM €BPOIEIICHKIMU
Ta YKpaiHCbKMMM HOPMaTUBHMMM JOKYMEHTaMIA.

3ax/magy BUILOL OCBiTM MalOThb TOTYBaTH BUITYCKHMUKIB [0 YMOB CbO-
TOfleHHsA — BUITYCKHMKIB 3 HOBMMM KOMIIETEHTHOCTAMM, ¥ TOMY IMCIi
3 UQPOBOIO, sIKA BKpail He0OXiHa Ha OYb-sIKOMY Cy4acHOMY po6odo-
MY MiCIIi.

OcHOBOIO 11M(POBOI KOMIETEHTHOCTI € HABUYKM BUKOPYCTAHHA LN-
POBUX TeXHOJIOTII, 3ac00iB KOMYHIKallii, yIrpaB/IiHHs, iHTerpariii, oliHo-
BaHHsI, CTBOPEHHs Ta Iepefiaui iHpopMallil eTMYHO Ta Ha 3aKOHHMX Iif-
CTaBaxX 3aJ/Is1 aKTYBHOI y4acTi y CycHiibcTBi iHpopManii Ta 3HaHb.

3a marepiamamu OOH «[locmimkeHHA B OCBiTi Ta IHepCIeKTUBU
MaitbyTHPOrO HaBYAaHHI: fIKa Iefarorika nmorpioua mia XXI cromiTrs»
QpoBi TeXHOJOril MalOTh He JOAABATICh OKPEMO, a IHTEIPYBaTUCh
Y OCBiTHi IpOTpaMy 3 HiATOTOBKY 37j00yBaviB OCBiTH, Y MaitOy THiiI 1efa-
roriyHiil Kap epi MarOTh OyTU 3BMYHMM i IIOCTITHO BUKOPUCTOBYBAaHUM
incrpymenToM. ITpoTe BunTeb Mae Oy TV THYYKMM [0 COPUITHATTA 3MiH,
AKi BifOyBarOTbCs 00 €KTUMBHO y 3B’S13KY 3 PO3BUTKOM Ta €BOJIIOL€I0
11ppOBUX IHCTPYMEHTIB.

Heo6xinnicTb dopmyBaty 1ndpoBy KOMIETEHTHICTb Y4HIB, MOYM-
HAIOYM 3 IOYATKOBMX KJIAciB,crioHyKae «LIudpoBuit nopsamgok meHHuUi
Ykpaiun 2020» [90], ne 3agexnapoBaHo ungposizanito ocsiru. Tox 3a-
K/Iagy BUINOL OCBiTM MarOTh ONTUMI3yBaTy OCBITHII IIPOLEC 3 METO
HigBUIeHHA IVPPOBOI KOMIIETEHTHOCTI MailOy THIX yYUTeNiB Ta, pa3oM
3 MM, YHMKHEHH: 30i/IbIIeHHs YaCOBOrO HABAHTAXXCHHS Ha CTYAEHTa
MeIaroriyHol creriaabHOCTi.
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Po3yMiHHs MOHATTA 1MPOBOi KOMIIETEHTHOCTI iy>e pisHOMaHITHe,
TaK CaMo AK i IPaKTUYHO YCi IIOHATTA CTOCOBHO IM(PPOBYUX iIHCTPYMEHTIB
Ta nporecis. Lle BUKIMKAHO MOCTITHUM i IIBUIKUM PO3BUTKOM TEXHOJIO-
Tiil, sIKi JO3BOJISAIOTH BCTAHOB/IIOBATH HOBI I[iJIi Ta pO3pOOUTH pallioHab-
HI I71AXM iX focArHeHHA. [IpoTe ciinbHUM € Te, 1110 MOBa Jijie He PO J0-
CTYII 1O TEXHOJIOTIN Ta IX BUKOPUCTAHHS, a IIPO MOXK/IUBICTb BUKOPUCTO-
BYBAaTH IX 3HAYYILIVMMIU CIIOCOOAMM — LA KUTTS, pOOOTY Ta HABYAHHSL.

CrBepmKyeThcs, 10 1ndpoBa KOMIIETEHTHICTh — Ije Oible, HIXK
MOXX/IUBICTb BUKOPUCTOBYBATV IMQPOBY I1aThopMy Ha mpakTuii [3].

HocmipykeHHAM MOHATTSA «1{M(POBA KOMIIETEHTHICTb», BUBYEHHSM ii
crenydiky Ta 0COONMMBOCTe 3aiIMAIOTCSA AK 3apyODKHI, TaK i BiTUM3-
HAHiI HaykoBui: [bx. Crommen, C. Ckort, A. Maprin, K. Ana-MyTtka,
A. @eppapi, R. Vuorikari, Y. Punie, S. Carretero, L. Brande, B. buxos,
M. Jlemenxo, JI. TaBpinosa, fI. TononpHuk, €. CmipHoBa-Tpubynbcpka,
I1. Kommepc, H. Mopse, I>x. Manax Ta iH.

Meta [JOCTIifKEHHA: IPOaHA/Ii3yBaTy Ta BCTAHOBUTY ePeKTUBHICTD
Bukopucranusa EHK s nigBumenns uudpoBoi KOMIETEHTHOCTI Mait-
OyTHbOrO BuMtenA. [IopiBHATM pe3ynbTaTy ONMUTYBaHHA CTYNEHTIB 3a-
K/IaJjiB BUIIOI OCBiTH, 110 BUBYAIOTh OKpeMo ancuuiviiny 3 IKT, ta cry-
JEHTIB, 110 BUBYAKOTD JUCHVIUIIHY 33 IIPUHLIUIIOM 3MilIaHOTO HaBYaHHA
(50/50) 3 BukopucranuaM e-niprpumkn y surnani EHK.

IHHOBALiIHOIO TEXHOOTI€, CIPAMOBAHOK HA CTY/IEHTOLEHTPU3M,
npodecionanizaniio Ta HigBMUINEHHA LUPPOBOI KOMIETEHTHOCTI CTy-
[EHTIiB Ha CyYacCHOMY eTalli PO3BUTKY LM(POBUX TEXHOJIOTIN, € e/leK-
TpoHHe HaB4yaHH:.Peasii 1nppoBoro cycmiibcTa 3MyLIyIOTh 3aKTafn
BIIIO] OCBiTV BIPOBAKYBaTK 3MilllaHe HaBYaHH:, TOOTO OpPraHi3oBy-
BaT! B OCBITHbOMY IpOLieCi TaKMil CUCTeMHUII MiAXifl, B AKOMY OyAyTb
HIO€/IHYBATICh OYHe (TpajuiliiiHe) i e/leKTPOHHE HaBYaHHS.

3mimane HaBuaHHA (blended learning) — ue iHTerpauisa TexHomorii
OVICTAHLIIHOTO i OYHOrO HaBYaHHHA, 3MillyBaHHA HaBYa/JIbHUX MaTe-
pianiB OH/IAIH i3 HaBYaHHAM y Ipymi 3 BUKIafadeM. CTy[eHT Mpaljoe
aBTOHOMHO i CAaMOCTIIfHO, ajie IOMY TaKO)X HaJA€TbCA MiATPUMKA i Bif
OJJHOTPYIIHMKIB, i Bif Bukmajgada. Ilig 4ac rpynmoBux 3aHATH CTY[EHTU
OEMOHCTPYIOTb CBill MpOrpec y HaBYaHHI, BIPABIAIOTbCA B PO3BUTKY
HaBUYOK CIIIJIKYBaHH:A, 3aKpillIIOIOTh ONpalbOBaHUII CaMOCTIIHO Ma-
Tepias i TOTYI0ThCA KO CHpuiiMaHHs HacTynHoro. HaBuanHs 6a3yeTbcs
Ha 3aBJJaHHAX i 6a30BUX HaBYAJIbHMX MaTepiaznax, a BCi JOIOMDKHI Ma-
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Tepia/m MOFAIOThCA HA OHJIAMH IUTaTdopMi e-HaB4aHHA. CTyfeHTHU Ta-
KOXX MalOTh IiITPMMKY, OTPMMYIOYM 3aBIAHHA I/ BUKOHaHHA, B IKMX
iM HeoOXiIHO CHiBIPAIIOBATH 3 iHIIVIMM YWICHAMM TPYIIN, YaCTO HIJIIXOM
Y4YacTi B JUCKYCil B peXKMMi OHJIaiH, 10 CIIOHYKA€ IX pO3BMBATH BIACHY
PPOBY KOMIIETEHTHICTb.

B KuiscbkoMy yHiBepcureTi iMeHi bopuca Ipinuenka sHauHa yBara
NPUAIIAETbCA BIPOBA/)KEHHIO €-HaBYaHHA, B OCHOBY AKOTO IIOK/Iafie-
HO BUKOPMCTAHHSA €/IeKTPOHHOI'O KOHTEHTY (e-KOHTEHT), B TOMY 4MCIIi
eeKTpOHHNX HaBuanpHUX KypciB (EHK) Ta TexHosmoriit enekTpoHHOI
criBrpani (e-criBmpari) BCiX y4acHMKIB OCBITHBOTO IIPOLeCy Ha OCHOBI
CTBOpEHOT0 iHpOpPMaLilTHO-OCBITHBOTO €-CepefloBIIIIA YHIBEPCUTETY.

Cnenmdika e1eKTPOHHOTO HaBYaHHA IO/ATA€ Y BUKOPUCTAHHI Ha-
BYA/IbHIX 3aCc00iB, 3AaTHNX 00 €HATY 3yCIU/I/ISI BUK/IAflada Ta CTYAEHTIB
i 3a0e3meunTy 3aCBOEHHA 3MICTY AUCUMIUIIHY, 3a/Iy9€HHI CTYEHTIB 0
AKTMBHOI'O HaBYaHHA 3a JJOIIOMOIOK HaBYa/JIbHUX MaTepiajliB Ta OCBiT-
HIX JDKepesl, CCTEMaTUYHil B3aEMOJIi1 BUK/Iafa4a i CTy[eHTa, CTyJeHTiB
MK c00010, y CIIBHUX BUJAX Ais/IBHOCTI B Ma/uX rpymax (06roBopeH-
HA Ipo67eM y popyMi, uati, BifeokoHdepenuii), y ingusigyanizanii i ju-
¢epeHialil mpoiecy HaBYaHHA 3 YpaXyBaHHAM 3[1i0HOCTEl! CTYAEHTIB,
IIepCOHasli3alii HABYaHHA 3 ypaxXyBaHHAM iHTepeciB CTYMEHTIB, MiJBI-
1[eHH] e)eKTMBHOCTI BUKOPMCTAHHA 4acy CTYHEHTIB 1 BUK/Ia/jaqiB 1IIIA-
XOM aBTOMaTM3allil BUKOHAHHA PyTUHHUX 33Jjad 33/l PO3BUTKY PiBHA
chopmoBanoCTi K PaxoBuX, TaK i 1PpPOBOI KOMIIETEHTHOCTEIL.

I[Tpu migroroBui MaitOy THiX BunTenis crienianbHocTeit 013 «Iloyarko-
Ba OCBiTa», 012 «JJomKinbHa OCBiTa» 3aIIpOBaJyKEHa CyJ9acHa I aKTyaJlb-
Ha cIienliaisanis « YIpaB/liHHA eJIeKTPOHHMM HaBUYaHHAM», OPiEHTOBaHa
Ha PO3BUTOK 111(POBOI KOMIIETEHTHOCTI Ha PiBHI He HIDKYe IIPPOBOTo
6akamaBpa 3a TaKCOHOMi€I0 ITUPPOBOT KOMIIETEHTHOCTI: 1{MdPOBUIT HO-
BaYOK, IM(POBUIL CTYAEHT, undpoBuit 6akanasp, 1dpoBuil KaHAAT,
¢ poBuii 1eKTOp, Ipodecop HnppoBUX TeXHONOTIN (puc. 1.5.1).

I[TigroroBka MaitOyTHIX BYMTEIB 3 piBHEM IIPPOBOI KOMIETEHTHO-
CTi He HIDKYe AK HudpoBUit 6aKamaBp, 3AiICHIOETHCS 3a CIelia/IbHUM
HaBYaJIbHMM IIJITAaHOM BIIPOJOBX JBOX POKiB HaBYaHH:A B Maricrparypi.
[Iporpama mifroTOBKM pO3po6eHa 3 METOK0 PO3BUTKY IHpodeciitHol
KOMIIETEHTHOCTi CTY[€HTIB B rajy3i NPOEKTYBaHHA Ta MEHEIPKMEHTY
€-HaBYaHHA I Pi3HOBIKOBMX I'PYIL, Ii/ITOTOBKY BUITYCKHMKIB [IO peati-
3a11ii OCBITHBOTO IIPOIIECY B II1PPOBOMY OCBITHBOMY CepPETOBMUIILL.
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Puc. 1.5.1. PiBHi 1n¢poBOi KOMIIETEHTHOCTI

BuknagaHHa Ta HaBYaHHA MOOYAOBaHi Ha 3acafiaX CTY/IEHTOL[eH-
TPOBAaHOIO, KOMIIETEHTHICHOLIANIbHICHOIO, IHTEIPAaTMBHOIO IiXOZiB
i3 3acTOCyBaHHAM METOAIB CHiBIpaIlli, 1110 BU3HAYa€ IPOOIeMHO-JOCIIif-
HULBKUI CTWIb HaBYaHHA. BUK/IaaHHA MPOBOJUTHCA Y BUIJALL NPO-
6/IEMHIX Ta MYJIbTUMENIIHUX JIEK1iil, CEMiHAPChKUX, NPAKTUYHUX, JIa-
0opaTOpHNUX 3aHATD, TpeHiHTiB. [lepenbadena camocriiiHa pobora yepes
€/IEKTPOHHY CUCTEMY YIIpaB/liHHA HaBYaHHAM B YHIBEpCUTETI, peanisy-
I0TbCS Yepe3 HaBYaHHS Ha OCHOBI JJOCIiKeHb, IPOO/IeMHO-OpieHTOBA-
He HaBYaHH:, IOCUIEHH:A NIPAaKTUYHOI OPiEHTOBAHOCTI, Aya/lIbHOTO HaB-
JaHHA. PeanisyroThcsA TeXHOMOTII «II€peBEPHYTOTrO K/IacCy», IiPMHIOBOTIO
OLIiHIOBaHH, MPOEKTHOI AisIbHOCTI [92, 93].

CryneHTy — MaiiOyTHi BYMTesIi, OpieHTOBaHI Ha HAOYTTs iHTerpab-
HOI, 3araJibHuX, haxOBUX KOMIIETEHTHOCTEI, a TAKOXK LIUbPOBOI:

— 37jaTHiCT 0OMpaTM Ta BUKOPMCTOBYBATYM KOHLCIIIil, MeTOAM
Ta IHCTpyMEHTAapill eJIEKTPOHHOTO MEHEJKMEHTY, 30KpeMa OCBiTHHOTO
NpOoLeCy Ha PISHMUX CTYINEHAX B Pi3HUX OCBITHIX yCTaHOBAX, y TOMY YMCIIi
Y BiITIOBiJHOCTI ;O MD>KHAPOJAHUX CTaHJAPTIB;

— 3JJaTHICTb CTBOPIOBATY Ta OPraHi30BYBaT! e(eKTUBHI eleKTPOHHI
KOMYHIKalil B ylpaB/IiHHi;
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— 37aTHICTH popMyBaTy HUQPPOBe OCBITHE CepefjoBUILe i3 3aCTOCY-
BaHHAM CYYaCHMX METOAMK I TEXHOJIOTiN oprasisamil Ta peasisarnil oc-
BiTHBOTO IPOIIECY; TOTOBHICTD [0 I€aroriqYHOro IMPOEKTYBaHHS Lud-
POBOrO OCBITHHOTO CEPENOBUILA, OCBITHIX IIPOrpaM Ta iHAMBIZYaTbHUX
OCBITHIX MapUIPYTiB;

— 3[aTHICTH 1O pO3pOOKM Ta peasnisalil METOLUIHNX MOJENel, Me-
TOJMK, TEXHOJIOTIN i MPpUIIOMiB HaBYaHHA, 10 aHAJIi3y Pe3y/IbTaTiB IIPO-
1eCy iX BUKOPUCTAaHHA B OCBITHIX 3aK/a/laX pi3HUX TUIIB; BUKOPUCTAH-
HA INQPOBUX IHCTPYMEHTIB;

— 3J]aTHICTh POEKTYBATN GOPMU i METOAM KOHTPOJIIO SIKOCTi OCBi-
TH, @ TAKOXX Pi3Hi BUAY KOHTPOJIIbHO-BMMIipIOBA/IbHMX MaTePiajliB, B TOMY
4MCITi Ha OCHOBI IM(POBYX TEXHOJIOTIN i HA OCHOBI 3aCTOCYBaHHA 3apy-
6XKHOTO JOCBinY;

— TOTOBHICTb J0 iHinianii iHHOBaIill B raly3i BUKOPUCTaHHA LUd-
POBMX TEXHOJIOTiI B OCBITHBOMY IIPOLIECi;

— BOJIO[IIHHA Pi3HUMM MiIXOJaMV BUKOPMCTAHHA COLja/IbHNUX Mefiia
B OCBiTi 32 JOITIOMOTOI0 COLjia/TbHOI B3AEMOJIl Y4YHIB i BUK/IaZa4iB, po3y-
MiHHA MOXX/IMBOCTEN 1 HABMYKM BUMKOPUCTAHHA COL|ia/IbHUX Mefia [
nigBuIeHHA 0OMiHY JOCBiOM MK BUK/IagadaMim;

— 3paTHicTh BUOOPY edeKTUBHMX LUPPOBMUX IHCTPYMEHTIB I
CTBOPEHHS YMOB I iudepeHianii 3MicTy HaBYaHHA YYHIB 3 MOXXIIN-
BOCTAMM 11 TOOYIOBY iHAMBIya/IbHUX OCBIiTHIX TpaekTopiit; 3abesre-
YeHHA PiBHOTO JIOCTYITy 10 IIOBHOILIIHHOI OCBiTM pi3HUX KaTeropin, mo
HABYAIOTbCA BifIIOBiTHO 710 IX 3#iOHOCTel, IHAUBIAYaIbHUX CXVIBHOC-
Tel i iHTepeciB; 1A pO3MIMPEHHA MOXK/IMBOCTEN colliazisanil y4HiB;

— 3JJaTHICTh IPOEKTYBaHHA 30aTaHCOBAHUX OCBITHIX e/eMeHTIB
Ha OCHOBi BUKOPUCTaHHS IM(PPOBUX TeXHOJIOTI, IPOBENEeHHS eKCIIepy-
MeHTa/IbHOI anpobaliii, mofanpIIoi iHTerpariii B OCBiTHI mpoIec;

— 3JaTHICTb BMKOPMCTAHHA IEJAroriyHMX TEXHOJIOTIN i mpuitoMisB
B IIN(POBOMY OCBITHBOMY CEpefJOBUILL.

Insa cTyneHTiB crnenianmisanii «YIpaBliHHA €IeKTPOHHMM HaByaH-
HAM» PO3pO06IEHO KIIOYOBi JUCHVIUIIHY, IO CHPUAIOTH HiJBUILIEHHIO
1undpoBoi KoOMIeTeHTHOCTI (mabzn. 1.5.1).

OmnaHyBaHHA MailOyTHIMM BYMTeNAMM AUCUUIUIIH Ha i Kypci jae
MOX/IUBICTb chopMyBaTy IUPPOBY KOMIIETEHTHICTh Ha piBHI nud-
poBoro cryneHTa, a gucuumnin II xkypcy — nudposoro 6akamaBpa
i Bue.
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Tabnuus 1.5.1

KJIIOYOBI AVICHUIDIIHN, IO CIIPUAIOTD
HIABUIIEHHIO IMPPOBOI KOMIIETEHTHOCTI

Ne Haspa pucoymmian Kypc

1 IHTepHeTHUKA Ta IpUKIaAHi iHpopMaliliHi TexHOOrii B OCBiTi 1

2 Ynpasninaa IT-iHppacTpyKTYpoIo OCBiTHBOI yCTaHOBM 1

3 ITpoexTyBaHHA Ta €KCIIEPTU3a BUCOKOTEXHONTOTIYHOTO 2
indopMmariitHO-0CBITHPOTO CepeoBuIIa

4 InHOBaNiliHI MeTOAY, TEXHOMOTIi Ta MOHITOPMHT 5

SKOCTI €/IEKTPOHHOT'O HaBYaHHA

3ynuUHMMOCH fieTa/lbHillle Ha 0COOMMBOCTAX MiATOTOBKY I(pOBUX
OakanaBpiB. [l mifBuineHHs IUQPOBOI KOMIIETEHTHOCTI CTYHEHTIB
BM3HAYEHOI crerfiaisanii 0 KOKHOI K/TI0Y0BOI JUCHUIUIIHY pO3po6yeHi
IIOBHOL|iHHI €/IEKTPOHHI HaBYaJIbHi KypCH, 10 PeanisyroTh T€XHOJIOTII0
3MIIIAHOIO HABYaHHA.

EHK — 1e KoMIlZIeKC HaBYa/IbHO-MeTOOVYHMX MaTepiasliB Ta OCBIT-
HiX ITOC/TYT, CTBOPEHNX JIJIA OpraHisallil iHIMBiyaTbHOTO Ta IPYIIOBOTrO
HaBYAHHS 3 BUKOPUCTAHHAM AUCTaHLiliHUX TexHomorin (IT) [79].

EHK noxnmkani Ha peanisauito 3minranoi ¢popmu HapyaHHsA. CriB-
BiJIHOILIIEHHS BUKOPMCTaHHSA B paMKax 3MilraHol popMu HaBYaHHA Tpa-
AUIiiHOI 04HOI OpMM HaBYaHHA Ta eIEKTPOHHOTO HABYAHHA Y HaBefe-
HJX BHUILE KIIOYOBMX JVMCLIUIIIIHAX MOJXKE BIIpi3HATHUCA 1 3a7€KUTDh Bif
3HAYHOI Ki/TBKOCTi aKTOPIB, TO SAKUX HaJIeXKATh:

— IIpeIMeTHA ralysb, 3 AKOI IIJIAHYEThCA NPOBEEHHA HaBYaHHA;

— nepenbadyBaHMil BiK CTYIEHTIB, TOTOBHICTb 10 CaMOCTIIHOI po-
00T Ta rpyIIoBOI B3aEMOJil OHJIAIIH;

— piBeHb IJTOTOBKM CTYAEHTIB O BUKOPUCTAHHA LUPPOBUX iH-
CTPYMEHTIB i XMapHMX T€XHOJIOTi;

— iHdpacTpyKTypa, siKa MOXKe OYTM BUKOPYUCTAaHA [ IPOBEJEHHS
HaBYaHHA (y TOMY 4YMC/Ii TeXHIYHA).

Hasenemo pesxi ocobmmsocti EHK 1 K040BUX SUCIUITIIH CITeli-
amisanii «YIpaBaiHHA €IEKTPOHHMM HaBYaHHAM».

EHK mnsa gucunmian «IIpoexTyBaHHA Ta ekcreprusa iHpopmariiii-
HOTO OCBITHBOTO e-cepeioBuia» (po3pobHuk byitaunpka O.I1.) ctBope-
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HO B iHOpMaLilIHO-OCBITHBOMY e-CepeloBUIi YHIBepCUTEeTY BifIIOBif-
HO 710 po6040i IporpaMu HaBYaIbHOI AMCHUIUIIHK [69] Ta mpu3HaUYeHO
I 3a0e3NeveHHs HAaBYAHHA CTYAEHTIB MariCTpaTypu 3a IPUHIUIIOM
50/50 i3 3acTOCYBaHHAM TEXHOJIOTiii 3MillIaHOTO HABYaHHA. 3aCTOCYBaH-
HA TEXHOJIOTiil 3MillIaHOTO HaBYaHHA Ta IepeBEPHYTOrO KIacy 3 BUKO-
pucranusa EHK nosBosste opranisyBaT mpoiec e(peKTUBHOTO HaBYaHHS
[79] Ta 3abesmeunTu:

— O3HAJIOMJIEHHA 3 pe3y/IbTaTaMM HaBYaHH:A, PiBHAMMU 3aCBOEHHA
3MiCTy, BMOYIOBYBaHH: iHAVBiAya/IbHOI OCBITHBOI IPOTpaMy Ta TPAEK-
TOpii HABYAHHS;

— CaMOCTiliHe BMBYEHHA Marepialy, JOCTYIIHOTO I 3aCBOEHHA
(oHmaiiH), a miJ Yac ayIUTOPHMX 3aHATD BUBYEHHS OLIbII CK/TaTHOTO Ma-
Tepiajy Ta BifjllpaljfoBaHH:A MPaKTUYHUX HABMYOK Ta KOMIIETEHTHOCTEI,
B TOMY 4JCJIi B TPYIIOBill Ta HPOEKTHIN SiATIbHOCTI;

— CaMOKOHTPOJ/Ib BJIACHOTO IPOCYBaHHA KYPCOM, KOPUTYBaHH:A
BJIACHOI IIPOrPAMIL.

EHK wMmae ynidikoBaHy CTPyKTypy, TOOTO IpefcTaBIeHO KpuTe-
pil OLIiHIOBaHHA PE3y/NIbTATiB HABYa/IbHOI JiAIbHOCTI, ONMNC 3MiCTOBHOI
YacTVMHM, CTBOPEHO Pecypcl Ta JiANbHOCTI, [0 BUKOHYIOTbCS OHJIAlIH
i B TpaguuiitHoMy knaci. OCHOBHMIT MaTepias NOJAaHO Y aJbTePHATHUB-
HUX QOopMax: TeKCTOBI JIEKIl /i1 YMTaHHA [yOIIO0TbCA BidyanizoBa-
HVMM IIpe3eHTaliAMI Ta HaB4Ya/JIbHMMM BifleoMarepianamu. [Tepesaxny
OiMbIIICTh TEOPETUYHOTO MaTepialy CTyAEeHTH OIIAaHOBYBA/IM CaMe depes
npefcTaBIeHi Martepiany B iHQOPMaIiiTHO-OCBITHBOMY e-CepeSoBUIIi
YHiBepcuTeTy Ta CUCTEMI e-HaBYaHHA.

[TigBumieHHsa 1MQPOBOI KOMIIETEHTHOCTI CTY/IEHTIB BiIOyBa€TbCs
Jyepe3 BUKOHAHHA 3aBJJaHb OHJIANH y iHpOpMaIiliHO-0CBiTHbOMY e-ce-
penoBuIlli, 3 BUKOPUCTAHHAM IiHTEPHET-PECYpCiB; CaMOOLiHIOBAHHA
Ta B3aEMOOLIIHIOBAHHS; pedIeKcis B Ipoleci IpOXomKeHHs Kypcy.

ITig yac BMBYEHHA MOAY/A 1 CTY[EeHTM OHIANH JOCTIJKYIOTb IIPU-
3Ha4eHH:, I00aIbHI Lil, OCHOBHI Ta JOAATKOBI QYHKIII, CTPYKTypy
iHpopMallilIHOTrO OCBITHBOTO €-CepefoBMIIIa Ha IPUKIai Mozeni iHdop-
MallilfiHO-OCBITHBOTO e-CepefoBMIla YHiBepcuTeTy IpiHUeHKa, CIIpOEK-
TOBaHOTO Ha 0cHOBI Moodle. O1jiHIOIOTD TO3UTHUBY i repeBary, BU3Haya-
I0Th PU3UKH J1OTO PO3POOIEHHA Ta BUKOPYCTAHHS.

Y Mopyni 2 cTymeHTaM IMpPONOHYBa/lIMCh KOMIETEHTHICHI 3aBJjaHHA,
[0 TPeACTaBJIeH] fAK eTamy IMPOEKTYBaHHA iH(POPMAILilTHO-OCBITHDO-
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ro e-cepenosuia 3BO: ananis ¢ynkuionany, mobynosa mopgeni indpa-
CTPYKTYPU, IPOEKTYBaHHA NPOLIEAYP YIPaBIiHHA Ta 3aCTOCYBaHHA.

Ilig yac BUBYEHHA MOAY/A 3 CTyJeHTaMM FOCTIIKYBaIUCh IIPOLIeNY-
p¥ YIIpaB/IiHHA efleMeHTaMy iHpOpPMaIiltHO-OCBITHBOTO e-CcepefoBuIna
Ha ocHOBI ctargapTy ISO 9001; mpowecn 10oro BUKOPUCTaHHS (BUKOPU-
CTaHH:A e-peCypciB Ta CEPBiCiB, AKi pO3MIIYIOTbCA B aKa/IeMi4Hil XMapi
yHiBepcuTeTYy; afjanTalia e-pecypciB 1o oTpeb CTyHeHTIB).

Y Mopyri 4 CTyfeHTaM IIPOIIOHYBa/IN SAKICHO OILiHIoBaTH iH(pOpMa-
L[II{HO-OCBITHE e-cepefoBHuIIle 3a KPUTEPIMH, 3aIIPOEKTOBAHNMMI Ta 00-
TOBOPEHVMM 3aBYACHO y BUIJIAM] ABOBVMIiPHOI MaTpUILi.

Pe3ynbpraToM onaHyBaHHA JUCLHUIUIIHY OY/I0 IPOEKTYBAHHA CTY/IeH-
TaMu Mojienelt iHpopMariliHOro OCBITHBOTO e-cepejoBNUINA HaBYa/TIbHIX
3aKJIafiiB, y AKX BOHM HABYA/IMCh a00 NPAIIOI0Th, @ TAKOXX (OPMYBaHH
3araJibHMX, MpoQeciiHNX KOMIIETEHTHOCTEN Ta MiiBUIIeHHS 11(poBOI
KOMIIETEHTHOCTI (mabz. 1.5.2).

EHK nmna gucnumnninm «[HHOBaIiliHI MeTOM, TEXHOJIOTII Ta MOHITO-
PUHT SIKOCTi €IEKTPOHHOTO HaBYaHH:A», 1[0 y KuiBCbKOMY yHiBepcuTe-
Ti imeHi bopuca IpiHuenka cTBOpeHO BifnmoBigHO 0 po6oyoi mporpa-
M (pospobuuku Mopse H.B., fokTop meparoriuHux Hayk, mpodecop,
gyneH-kopecrongeHT HAIIH Ykpainn, Kysbminceka O.I, kangupaar ne-
IATOTiYHNX HaYK, OL[EHT), 3alIPOIIOHOBAHO /IS CTYAEHTIB [PyTOr0 POKY
HaBYaHHA APYroi cTymeHi Buioi ocitu (Maricrparypa) Ilegaroriunoro
inctuTyTy (aBTOp-BMKIafad Bacunenko C.B.).

BigmosigHo o po604oi mporpamMm Ta 3araJbHOYHiBepCUTETCHKUX
Bumor EHK mae yHidikoany cTpykrypy. TeopeTnyunnit matepian noga-
HO pecypcamu «Jlexuisi» Ta «KHnra», mpakTn4Hi 3aHATTA, 1ab0opaTopHi
po60THM Ta caMOCTiliHa MiATOTOBKA — pecypcaMiu «3aBiaHHsA», «Popym»
IJI BUKOHAHHA AK B ay[MTOPil, TaK i 3a ii MeXXaMy 3a IPUHLIUIIOM 3Mi-
IIAHOTO HaBYaHHA.

AKTUBHO BMKOPUCTOBYETbCSI TEXHOJIOTiA IEpeBEPHYTOrO HaBYaH-
Ha — flipped learning (puc. 1.5.2): cTyAeHTU IPOTATOM HEPIIOTO 3aHATTA
3aJIy4aloThCA O NPOIieCy BUBUYEHHA MO YA Yepe3 CTBOPEHH I Ha 3aHATTI
aTMocdepn 3aljikaB/IeHH, IPOCTYXaBILIY MOTUBALHNUI BCTYII 1O KypCy
BUKJIaJIa4a, Ta TPyIIOBe OOTOBOPEHHs IMPAKTIYHOTO 3HAUYeHH 1ii/el i Ha-
BYQ/IbHUX pes3y/braTiB Kypcy. Jai BinOyBaeTbcst camocrTiliHa pob6oTa —
CTYIEHTY O3HAJIOM/IIOIOTbCA i3 MaTepialaMy BUK/Iafiadya: YUTAIOTh JIEK-
11ii, ONpanbOBYIOTh JOKYMEHTH Ha caiiTax o(dilifiHNX OCBITHIX yCTaHOB
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iHIIMX KpaiH, epernajanTb Bifleo, 3AiJICHIOIOTh aHajli3 Bidya1isoBaHOTrO
Marepiany, a IIOTiM B ayJUTOPii BUK/IaZia4 OpraHi3oOBY€E IMCKYCil0, CTyeH-
TV TIPUXOAATD 10 MOMEHTY (PiKCyBaHHS OCOOMCTOI yMKM I[OIO AKTY-
aJIHOTO MMTAaHHA. TakoX BifjOyBaeThcs OL[iHIOBAHHS OCBITHBOI Ais/IbHO-
CTi AK CaMOCTiIfHOI, 1110 3/1i/iICHIOBAIaCh JMCTAHIIIIHO, TaK i ayJUTOPHOI.
IIpu YoMy B OLIiHKY BMKJ/IaZlada BK/IIOYEHO IIiPMHTOBE OLjiHIOBaHHA P-2-P
(peer to peer assessment), TOOTO B3aEMOOLiHIOBaHHsI Iy6rTiKariiit, iHdo-
rpa¢iki, Bifjeo, IPOEKTIB TOLIO, CTBOPEHMX iHIIMMIY CTY/IeHTaMI.

OnpautoBaHHA

@°

OuiHOBaHHA

"

Puc. 1.5.2. Bisyanisanii TexHO/OTii epeBepHyTOro HaBYaHHA

«Mogynb 1. OcBiTHA NOMITHKA» BUMATa€ Bif CTy[eHTIB YIPaB/IAHHS
y CTBOpEHHI, pefjaryBaHHi T€KCTOBOTO JOKYMEHTY 4l CII/IbHIN po6oTi
y Google Docs, noaHHs npaBUIbHUX NOCHIAaHb Ha JIiTepaTypHi [pKepe-
J1a IK APYKOBaHOTO (hOPMaTY, TaK i y BifTKpUTOMY JOCTYIIi TpU BUKOHAH-
Hi 3aBJJAaHHA 3 MIJATOTOBKU IPOEKTY «[lOpOXKHA KapTa BIIPOBAJKEHHs
€-HaBYaHHA Y KOHKPETHOMY HaBYa/JIbHOMY 3aK/Iafii».

«Mopynb 2. OcBiTHI TeXHOJIOrII Ta HayKOBi KOMYyHiKalii» nepenba-
Jae CTBOPEHHA Bifieo, iHdorpadiky un KapT po3yMmy 3a pesyabTaTaMu
HOIIYKY i aHali3y HayKoBux myOmikaniit. CTyZeHTVM BIIPaBIARTbCA
Y BUKOPUCTAaHHI iIHCTPYMEHTIB JI/I4 Bidyasisaliii pesynbTaTiB CBOEI I10-
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IIyKOBO-aHAIITUYHOI Aif/BHOCTI 3 MeTOI IOLIVPEHHSA 0COOMCTOro
TOCBITYy.

«Mopynb 3. OCHOBM I€JarorivyHOro MPOEKTYBAaHH:A» CIIPAMOBaHMIA
Ha CTBOPEHH: / IPOEKTYBAaHH:A 3aBaHb A YYHIB I109aTKOBOI KON,
o 3abesnevyloTh peanisaniio migxopi takcoHowmii bayma. CrygenTn
00MpaloTh K/IaC HABYAHHS, IIpeMeT i TeMy ypoky. Po3minytoun y cminb-
HoMy Google Sheets mocuiaHH: Ha CTBOpPeHi JOKYMEHTH Y XMapHUX cep-
BicaX, HaJlal04y II€BHi PiBHI JOCTyIy iHIIMM CTyIeHTaM Ta BUK/IaJady,
PO3BUBAIOTH IM(POBY 'PAMOTHICTb, TOJIEPAHTHICTD, YMiHHA ITPALIOBATI
Yy KOMaH/Ii.

CryneHTV IPOIOHYIOTh O BUKOPMCTAHHSA i CTBOPIOIOTH 3aBJJaHH:A
I peanisarnii 3acai (GopMyBaIbHOTO OLIHIOBAaHHS Ta peKOMeHZAIil
Ut MaiOyTHIX KOJIET IOf{0 albTePHATUBHUX JKePesT Ta IHCTPYMEHTIB.
I[Tpu nboMy BinbyBaeTbcsl 0OTOBOPEHHA y 4aTi Ta KOMEHTYBaHH:A KOPYC-
HOTO KOHTEHTY.

Y «Mopgynp 4. MOHITOPMHI Ta OLIHIOBAaHHA SAKOCTi €/1€eKTPOHHO-
IO HaBYaHHA» CTYJEHTU 3HAMOM/IATHCA i3 IOHATTAMMU «MOHITOPMHI»,
«KICTb HaBYaHHA»; aHAJII3YIOTb NIPUK/IafY €IeKTPOHHNUX IHCTPYMEHTIB
11t GOPMYBaIbHOTO OLIIHIOBAHHS Ta CTBOPIOIOTH IPUK/IAN IHCTPYMeH-
TiB OLIiHIOBAHHA 3a 3Pa3KaMM Ta 3 BUKOPMCTAaHHAM OHJIAJIHOBUX iHCTPY-
MeHTiB. Tako)x 3HaIOM/IATBCA i3 KpUTepiAMHU OLIHIOBAHHSA SAKOCTI e/leK-
TPOHHOTO HaBYaHH, 110 HABENEHO Y mabn. 1.5.3.

Tabnuys 1.5.3

OUIHIOBAHHA AKOCTI ETEKTPOHHOI'O HABYAHHA

IlTo oninroETHCA Kpurepii

3ajydeHHs 10 NMPOEKTYBAHHS il OLiHIOBAaHHA e-Kypcy (axiBiis,
KOMIIETEHTHMX B aKaJeMi4HMX Ta TEXHIYHMX Talyssax.

Iomanus y momynsapHiit Gpopmi indopmarii mpo i gucyuminm,
OYiKyBaHi pe3y/nbTaTy HaBYaHHA i CTATyC JOKyMEHTa IIPO 3aKiH-
YeHHsA HaBYaHHA, IPOrpaMy Ta MOPAJLOK HaBYAHHSA, €Tl HaBYaH-
Hs, KaJIeH/IapHe MIaHyBaHH:, CUCTEMY OILIiHIOBAHHS, BUM 3BOPOT-
HOTO 3B’5I3KY.

3al0esredyeHHA OHOBJICHHA Marepia/liB e-cepefoBMINA 3aKIaly
OCBiTH.

JloTpuMaHHA BiIIIOBiIHOCTI €AMHMM BMMOTaM JI0 e-KypciB

Konrent
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IIpooossenns Tabn. 1.5.3

IITo oniHrO€ETHCS

Kpurepii

ToToBHIiCTH
Y4HiB
Ta BUUTENIB

Pisenv chopmosanocmi yudposoi KomnemeHmHocmi suumens

I piBenb:

— MiJTOTyBaTy IIepCOHANBHUIT KOMIT I0Tep 10 POOOTI;

— o6party Iporpamu 3 Iepertiky;

— 3aIyCTUTHU HEOOXIAHY IPOrpaMy Ha BIUKOHAHHS;

— BMiTn 36epertu iHpopMalito y pisHux popmarax;

— CKOPUCTATUCh IPUHTEPOM.

II piBenb:

— posyMiTu TeHpeHLl 1M poBisaliii, MOKINBOCTElT Ta pe3y/bTa-
TiB ii peamizanii

HasuanpHuit
mporec

BrpoBaKeHHS NPOrpaMHNX 3aCTOCYHKIB /I 300py Ta CTaTuC-
TUYHOI 00POOKY JaHNUX I[OZI0 AKTUBHOCTI Y4HIB i IepcoHay.
3pnilicHeHHA iHAMBiMYyanbHOI TeXHIYHOI Ta IelaroriyHOI MifTPUM-
KU 5K OHJIAJIH, TaK i B OYHOMY peXumi

IndpacTpykrypa

3abesmedeHHsI IOBHOLIHHOTO FOCTYILy 24/7/365 K0 pecypcis e-ce-
PefoBMIIa, KOPIOPaTUBHOTrO e-mail, cucreMu e-HaB4aHHA, iHCTH-
TYLI{IIHOTO pero3uTopio, 6i6mioreky To1I0.

Hapanus pobodmx Micip 3i creniamisoBaHmMM JIileH3iHIM
a60 BiIBHMM TPOTpaMHUM 3abe3leyeHHsAM [JIs iHAMBifyanbHOL
Ta CHIJIBHOI pOOOTH Y e-CepeoBMIL.

VYrpapiiHHA

BxmroueHHst 11poBisaliil y cTpaTerio posBUTKY 3aK/afy OCBITH.
3abesmnedeHHsA KoOpAyMHAaLii uQpoBoi B3aeMOAil Pi3HUX CTPYK-
TYPHUX IiIPO3JIi/IiB, PO3IO/IN Ta KOHTPO/Ib BUKOHAHHA 3aBJaHb,
(YHKIIil, TOBHOBa)KEHb YYaCHUKIB e-CepefloBMIIa.

CympoBif mporenypum MOHITOPUMHTY Ta OINiHIOBaHHA CHUCTEMM
€-HaBYaHHA a[MiHiCTpaTOpaMu: ONUTYBAHHsA CTYHEHTIB ILOJO
3aJI0BOJIEHOCTI, OLfiHKa AKOCTi HaBYa/JIbHUX MaTepiasiB 3acobamm
BHYTPIlIHIX CTaHJAPTiB OCBiTH, OLIiHIOBAaHHA CTY/IEHTaMIU IPO-
npenux EHK Tomo

3aBpanHA «Mopy/b 6. KomekTuBHMIT IPOEKT» € CyOniMalli€o ychoro
KypcCy i nepenbavaloTb y3araJbHeHHs yCiX 3HaHb, 300y TUX y Kypci, pe-
amisariio ycix copMoBaHNX KOMIIETEHTHOCTEN, Y TOMY YMC/Ii 000B’A3-
KOBO i1 1poBoi, 3AiliCHEHHS BifOOPy Kpalux 3apyOiKHIX IPAKTUK,
imeit 1 mOrNALIB Cy9acHUX HAayKOBILiB Ha JOLIIbHICTD IHHOBALIIIHNX Me-
TOJiB HaBYaHHA Ta LUIAXU MOHITOPUHTY AKOCTi €IeKTPOHHOTO HaBYaH-
HS Ta CYHTe3 KOJIEKTVBHOTO IIPOEKTY 3 PO3POOKY IIPOrpaMy YIOCKOHA-
NeHHs 1MdPOBOI KOMIIETEHTHOCTI BUMTENS 3aK/Iajly OCBITM Ta LIIAXIiB
BripoBamKeHHss STEAM-ocBiTi 3a opieHTOBHOI0 cxeMolo (puc. 1.5.3).
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Po3din 1. Qugpposa icmo ocei AK CK,

IHdorpaina,
IHTENERT-HADTA,
* oHAaiH-

TOTOBHICTE 3AMIHICTRALLT T2 e4uTEAiE 40 Undpoaiaauii
cepaicn

HAABHICTE TEXHIMHOMD T3 NPOrPaMHoro 3a6eaneqeHHA NEEiET npouecy

google forms

httos:/vwwwmen
timeter,com
- Cn FANO/M AR NOKPELLEN hittps: {fancrative.c
TPORECTH CMMTYBAHHA cw”“':"’:::];;":;:w' S| cTaky BnpoBALMENHA STEAM-0C8ITM B | | oy
P e aOMy 3aHnaAl ocBiTH hitgs:/feahoot.co

m

Crncok MOO 12
THLIM DCETHIX
PECYpCin 3
NTHAHMMA

noc

FACOBAMM HEHOPMANLHOT CCBITH - Halip MODC IHWI BCBITH pecypck

Balinm Ha
E\IKOMTHY hadna-
ofmisnkar 3
AQCTYNOM Ha

HOMEHTYEIHHA

3ameHa

Puc. 1.5.3. OpieHTOBHa cxeMa MiIFOTOBKM MPOEKTY MPOrpaMu
YIOCKOHa/IeHHS 11 (POBOI KOMIIETEHTHOCT] BUMTE/IB 3aK/Iaffy OCBiTH

3asnauyennit EHK nosHicTIo peanisye Lini AMCHUIUIIHY IOA0 YMIHHA
YIAOCKOHA/TIOBATH iCHYI0Yi 200 3aITycKaTy HOBi OCBITHI IPOEKTH Y 3aK/Ia-
i OCBiTM: IIPOEKTYBATV HAaBYaJIbHMII KOHTEHT 3 BUKOPUCTAHHAM IM-
POBUX TEXHOJIOTilI, BU3HAYAT! Ta 0OMpaTH iIHCTPYMEHTH I OpraHisarii
aKTVMBHUX Ta iHTEpaKTUBHUX METOJIB i IPUIIOMiB HaBYaHH:A, aKTVBYBaTI
nigBuIeHHs KBajtidikauii megaroris pisHUMM MUIAXaMM, MiATPUMYBATH
CTBOPEHHS CLIEHApiiB 3aHATH i HABYA/JIbHUX 3aB/IaHb 3 BUKOPUCTAHHAM
aKTVBHMX Ta IHTepaKTMBHUX Hi/IXOMiB, IM(PPOBUX IHCTPYMEHTIB.

Cnig 3asHaYMTH, 1O BUK/IAJadi, AKi IPaLIOIOTh HaJ| IPOEKTYBAHHAM
EHK pna xmouoBux AMCUMIUIIH croenjiasnisariii «YIpaBmIiHHA e/1eKTpo-
HHJIM HaBYaHHAM», € OJHOLYMIAMMU B ralysi nudposisalii ocBiTHbOTO
npolecy i 0co6mBy yBary npuaiLAnm pospoOli KOMIeTeHTHICHMX 3a-
BJJaHb TPbOX TUIIB IIPM3HAYEHH:

— HaBYa/JIbHOTO (3arajibHOTO);

— IOCTiTHNIPKOTO (HaBYa/IbHO-HAYKOBOTO);

— npodeciitHoro.

Takum unHOM, Ko>xkHe 3apfanHsa y EHK pgomomarae BusHaunTy nes-
HUII piBeHb YMiHb CTYJEHTa 100 po60TH 3 IN(POBUMY IHCTPYyMeHTa-
M. [0 KOMIIETEHTHICHUX 3aBJjaHb HaBYa/IbHOTO (3arajJibHOro) IMpyU3Ha-
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YeHHS BiJHOCATbCA 3aBIAHHA Ha O3HAUY€HH:A, JOCTYII Ta yNPaBJIiHHA.
3aBaHHA MOCIIIHULBKOrO (HaBYa/JIbHO-HAYKOBOTO) IPM3HAYEHHA iH-
TerpoBaHi Ta CIPsSIMOBAHI Ha aHai3, CUCTeMaTH3alliio, Bifbip Ta ouiHo-
BaHH:A. 3aBlaHHA NPOodeciilHOro Mpu3HaYeHHA HAO1IbII CKIa/IH, aiKe
CTBOpEHi /11 BU3HAYeHHA PiBHA CHOPMOBAHOCTI KOMIIETEHTHOCTEN
CTBOPIOBATY Ta HOBiJOM/IATH, IepefjaBaTy Ta pedIeKCyBaTH.
OuiHIOBaHHSA pe3y/IbTaTiB pO3B sI3yBaHHA KOMIIETEHTHICHIX 3aBIaHb
3[i/ICHIOETHCS 32 JOTIOMOTOI0 po3pobienoi popmu (mabn. 1.5.4).

Tabnuuys 1.5.4

®OPMA OIITHIOBAHHS PE3YJIBTATIB PO3B’SI3YBAHHS
KOMITETEHTHICHIX 3ABOAHD

YMiHHA TOYHO iHTEepIIPeTYBaTy 3aNNTAHHA

YMiHHA fieTanisyBaTy 3aIMTaHHA
Busnayennsa

(inenTudikaris) 3JHaxo/pKeHHs B TEKCTi 3ajjadi BifloMOCTell Ta HMaHUX, sAKi 3amaHi
B IBHOMY 4 HESIBHOMY BUTTLATL

Inentudikartis TepMiHiB, HOHATD

Bubip TepMiHiB IOIIYKY 3 ypaxyBaHHAM piBHA AeTaisariii

Hocryn BifoBifHiCTh pe3ynbTaTy MONIYKYy TepMiHaM 3amuTy (croci6 oi-
(momryk) HIOBaHHA)

QopMyBaHHA CTpaTerii MOIYKY

CrBOpeHHA cxeMy KIacudikaliii i CTpyKTypyBaHHS JaHUX

YrpapiHHa BukopucTaHH: IPOIIOHOBAHUX CXeM Knacudikarii a1 cTpykTypy-
BaHHJ BijoMOCTet
YMiHHA TOpiBHIOBATH i CIIIBCTAB/LATH BifJOMOCTI i3 EKiNIbKOX IKepen
InTerpamnia YMiHHA BUK/IIOYATH HEBiJIOBiIHI Ta HECYTTEBI BifOMOCTi

YMiHHSA CTUCIIO i TOTiYHO TPAMOTHO BMK/IACTH y3ara/JbHeHi faHi

DopMymIOBaHHs KpUTepiiB A/ist BifOOpy AaHMX y BifmoBigHOCTI
i3 motpe6oro

OuinoBanns | Bubip pecypciB srigHo chopMynTbOBaHMX UM 3aIPOIOHOBAHVX
Kpurepiis

YMiHHS SyIMHUTH TIOUTYK
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YMiHHA OpMY/IIOBaTH MOpajM LIONO PO3B’A3aHHA KOHKPETHOI
IIpo6/IeM UM 3aBJJAHHA Ha OCHOBI OTPUMAaHNX JJAHMX, B TOMY YMCTT
CyIepedInBIUX

YMiHHA pOOUTY BYCHOBKM LIIOIO CIIPAMOBAHOCT] HAABHUX BiZTOMO-
Cropenns CTeil Ha PO3B’A3aHHA KOHKPETHOTO 3aBIaHHA

YMiHHA OO6IPYHTYBATH CBOI BUCHOBKI

CTpyKTypyBaHHA CTBOPEHOIO IIOBiJOM/IEHHSA 3 METOIO MiJBUILEH-
HA TIePeKOH/IMBOCTI BUCHOBKIB

VYMiHHA afanTyBaTy IOBiJOM/IEHHS [l KOHKDETHOI ayfuTOpii
(mmsixoM BMOOPY BifIIOBIFHMX 3ac06iB, MOBM Ta 30POBOTO PSAY)

YMiHHA KOpPeKTHO LIUTYBaTH JpKepera (3a CYTTIO Ta 3 JOTPUMaHHAM
aBTOPCHKUX IIPaB)

IToBimomeHHst

3abesneveHHs KOHQIAEHLITHOCTI TOBiOM/IEHHS
(mepenaBaHHs)

YMiHHA TONEPAaHTHO BiJHOCUTUCH [0 KyIbTYPM, Pach, €THi4YHOI
MIPUHAJIEXKHOCTI 91 CTaTi

3HaHHA NIPABUI CIIIIKYBaHHA, AKi Ha/leXXaTh ;O KOHKPETHOTO CITi/I-
KyBaHHA B Mepexi

[TpuxnafgaMy KOMIETEHTHICHUX 3aBaHb KOXKHOTO TUITY IIPU3HAYEH-
HA MOXYTb Oy TH:

KomnemenmmicHe 3a60aHHs HA64AIbHO20 (3A2a71bH020) NPUSHAUEHHS.

JlabopatopHa po6ota. ITomyk Ta aHami3 IpUKIafiB BUKOPUCTAHHSA
IKT y HaB4aHHi.

e [lepermanpre mpukaagy Buxkopuctanusa IKT y sakmamax cepemHbol
Ta BUIIOI OCBITY Pi3HUX KpaiH (JJokymeHT) Ta BU3HauTe, sKi pecypcu Bu 6
HIOPEKOMEH/IYBa/Ii CBOIM KOJIeraM Uyl yIHAM (CTyAeHTaM, AiTsAM, 6aTbKaMm).

e O3HaifoMTech i3 JOJATKOBMMM MaTepianaMi, pO3MillleHMMU B Kyp-
Ci, Ta BU3Ha4YTe KOPUCHI /I BAC PECYPCH 3 TOUKM 30PY IX IPAKTUYHOIO
3aCTOCYBaHHS.

© 3HalIiTh IHCTPYKIIil0 CTBOPEHHS 3aK/NIaOK Ta HAJilUTiTh e-afipecy
IHCTpyKUIi y cCTeMY Ha IIEpPEBipKY.

e CitaHyiiTe Ta CTBOPiTh CTPYKTYPY HAIOK 1A 30epe>KeHHA 3aK/Ia-
TOK — He MeHIe 10 KOpUCHMX pecypciB U1 BUBYEHHA NaHOI AMCLIILII-
HI Ta IPaKTUYHOTO 3aCTOCYBAHHA.

¢ BusHauTe HaiOi/IbIl KOPUCHUI [/ MPAaKTUYHOTO BUKOPUCTAHHS
pecypc i mopinitbes i3 koneramu y popymi (gomuc: «I[HHOBaiiHiI mKomn
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ta Bukopuctanua IKT»); mpokoMeHTyiiTe pecypc, 3HaiiieHi BalyMu
KOJIETaMIL.

@®opma pefcTaBlIeHHs pe3ynbTaTiB:

— ailn 3i CKpiHIIOTaMM eKpaHa CTPYKTYPMU IAIOK A1 30epexKeHHs
3aK/Ia/l0K;

— ajfjpeca e-pecypcy NOCHIaHHA;

— ponucy y popymi i KoMeHTapi 10 IOCTIB iHIINX CTYAEHTIB.

Komnemenmmicre 3a60aHHs 00CTiOHUUbK020 (HABHANILHO-HAYK08020)
NpuUsHa1eHHs.

CeMiHapcbKe 3aHATTA.

e [TpoananisyBaTy Ta MOPiBHATY IOJAHHA 3apyODKHUMMY Ta BiTUM3-
HAHMMY HayKOBLAMM BM3HAY€HHA TEPMiHY «IIelarOriYHe IPOEKTYBaH-
Hf», BPAaXOBYIOUM JIMIIE Ti BU3HAYEHHA, AKi oNy6IiKoBaHi y HayKOBUX
XKYpHaJIaX, pO3MillleHNX y MDXKHAPOJHMUX HAyKOBO-MeTPUYHNX Oa3ax.

e PesybraTyt JOC/IiKeHHA NOflaliTe y BUIIAAL IIpe3eHTalii abo Tek-
CTOBOTO IOKYMEHTA 3 BUKOPVMCTAHHAM TaOIMIb Ta IIOCHIAHD Ha 3HAil-
JleHi BilTOMOCTi.

o [lepenik my6ikaniii, ki BU BUKOPUCTOBYETE JIs aHAII3Y Ta IIOPiB-
HAHB, 0¢opMiThb 3a BuMoramy BAK y Bursazi 6i6miorpadiynoro crmcky.

e O6rpyHTYJiTe BMOip HayKOBIIiB: UMi BM3HAYEHHSA BU 0Opamn? AKMM
JKypHa/IaM Ta HayKOBO-MeTPUYHUM O6a3aM HajajM Iepepary i yomy?

e AHOTOBAaHMII aHaJIi3 KOXXHOI CTATTi ofarire Ha Biki-caiiti YHiBep-
CUTETY.

e AZITOpUTM BUKOHAHHS 3aBIaHH: BiffoOpasiTh 3a JOIOMOTOI0 iHTe-
JIeKT-KapTy (KapTy 3HaHb).

Komnemenmmuicre 3a60anHs npogecitinozo npusHaueHHs.

ITpakTnyna pobora.

Po3pobuty ammikaiiiiny ¢GopMy IPOEKTY, SKuil Iepenbadatume
CTBOpEHHA Ta 3abe3mnedyeHHs (PYHKIIOHYBaHHA Y IPUTY/IKAX /LA JiTel
M. Kuesa ta Knicpkoi obmacti «IIIkomu fo6pux 3BUYOK» i SBIATUME
co0010 LMK 3aHATH [IA X/IOIIIB Ta [iBYaT pi3HUX BiKOBMX IPYI LJOZO
dbopMyBaHHS LIHHICHUX Opi€HTAIill, )KUTTEBUX HABMYOK Ta KOPUCHUX
IS 3M0POB’Sl Ta Mall0y THHOTO SKIMTTS 3BUYOK.

3aHATTA OYAYTh MPOBOAUTICH TPYIIOK BONOHTepiB-podecioHais:
IOPUCTIB, IICUXOJIOTIB, JiKapiB, IepyKapiB, KOCMETOJIOTIB, KyXapiB TOILO,
SIKi JOIOMOXXYTh AiTSM 3aCBOITV HeOOXiHMIT 6a3yC 3HaHb, YMiHb, HaBU-
YOK /11 Tofanbiiol e eKTUBHOI OpraHisalii BIaCHOTO >KUTTSI.
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ITepen 6e3mocepeHbOI POOOTOIO 3 HiTHMU BOTIOHTEPH-TIPOdecioHa-
T IPOVIAYTh LMK/ HaBYaHHsA, OpraHi3oBaHOTo ciinbHO 3 BI'Tl «BomoH-
Tep» (Oprasisaii€lo, 1o Mpanooe 3 AiTbMU B mpuTynkax 3 2002 poky),
331 OTPUMAHHA B IIPOLeCi HaBYaJIbHUX TPEHIHriB HaBUYOK poOOTH
3 KaTeropiero AiTet, 10 3HAXOAATHCA Y IPUTY/IKaX.

o [lepey cTBOpeHHAM aIUTiKaniitHOI popMu mpoaHasisyiiTe feKibKa
arvrikaniinHux GopM JOHOPCHKMX OpraHisaliili, HA OCHOBI SIKMX pO3pO-
6iTb BrIacHy Gpopmy.

e Qopma MoxKe OyTH IpefcTaB/ieHA B OIMCOBOMY, TAOMMYHOMY 4
KOMOIHOBaHOMY BapiaHTi.

KommereHTHicHI 3aBaHHA KpiM QOpMyBaHHA iHTerpanbHUX, IPO-
(eciitHIX KOMIIETEHTHOCTel CIIPUSIOTH HiIBUIIEHHIO II(PPOBOI KOoMITe-
TE€HTHOCTI.

OuniHIOBaHHs BifHOCHOTO MifBUIeHHs IM(PPOBOI KOMIIETEHTHOCTI
CTYZEHTIiB APYroro poKy HaBYaHHA Jpyroi cTymeHi Bumoi ocsitn (ma-
rictTparypa) cueniamizanii «YIpap/iHHs eIeKTPOHHNM HaBYaHHAM» [le-
TAroriYHOro iHCTUTYTY MPOBOAMIOCH 3a JIOIIOMOTOI0 OHJ/IANH-PeCcypcy
«Koneco nudposoi komnerenTHocti» (The Digital Competence Wheel),
pospobnenoro Center for Digital Dannelse (https://digital-competence.
eu/) y criBIpalii 3 HaBYaJIbHUMM 3aKjIagamu [56].

Komeco nndpoBoi KoMIeTeHTHOCTI, Bi3yanizoBaHe y BUITIAJ IeTIOCT-
KoBoi fiarpamu (puc. 1.5.4), BK/Io4ae cerMeHTH 1P pOBOI KOMIIETEHTHO-
CTi, 110 TiCHO TTOB’AI3aHi TPAKTWYHO 3 yCiMa ramy3aMI KXUTTERIANbHOCTI:

— 3J]aTHICTh HMIKJIYBaTUCH K IO (isnyHe, TaK i Ipo ICUXiYHE Ta,
0COOMMBO, eMOIIiliHe 3TOPOB’s;

— 3paTHicTh 36epiraty, popmaryBaTi Ta OpraHizoByBary iHpopMa-
11if0 B e-BUIJIA/i 6€311e4HO i 3 BiAIOBiTHMMY PiBHAMM JOCTYIY;

— 3paTHicTh Momyky umdposoi inpopmanii Hapiranii iHTepHeT-pe-
cypcaMu cOpTyBaHHS;

— COLia/IbHIIT IHTE/IEKT SK 3[JaTHICTD Y3TOJ KYBaTy B/IaCHI IIOBEIHKY,
MaHepy CIIIJIKyBaHH:A Ta TEXHOJIOTi1 y KOHTEKCTi COLia/IbHUX BifHOCUH;

— KpUTMYHA olliHKa undposoi inpopmariii;

— 3[IiJICHIOBATy CAMOCTIiJiH] pillleHHS;

— aKTMBHA y4acTb Y IM(POBUX CepejOBUILAK;

— BUKOPMCTOBYBATY TEXHOJIOTiI po60TY B KOMaHJi i criBmpanti;

— B3aeMopiaTu depe3 udposi wiarhopmu, BUOMpaTH HAMKpAIINit
CTWIb CIi/IKYBaHHS;
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— CTBOPIOBATH, KOMII{/IIOBATY Ta 3MiHIOBATV KOHTEHT Y Pi3HMX md-
poBuX popmaTax;

— 3[IaTHICTb Ta TOTOBHICTD JJO BUKOPUCTaHHA CYYaCHUX TEXHOJIOTiY-
HIX pO3pOOOK, ONTaHyBaHHA HOBUMM LM(POBUMIU MOXXTMBOCTSAMY;

— 3MIHIOBaTM 4y CTBOPIOBATY IIMPPOBi IPOAYKTH;

— HaJIAIITOBYBATH IIPOTPaMI Ta IPUCTPOI;

— pO3yMiHHA Jil0YMX 3aKOHIB Ta JIilleH3iil, KOpeKTHa Iu¢poBa Io-
BeJliHKa;

— ynpaBATH 0cobucTOI0 iHpopMaliero B [HTepHeT;

— igeHTn¢ikyBaTy Ta 3axminaTy KOHQifeHIiHI mpaBa, aBTOPChKi
mpaBa.

[Tpormosmn tectyBannsa y pamkax EHK «IIpoekTyBanHA Ta exc-
neptusa iHQOPMaLiiHO-OCBITHBOTO e-CepefoBUIa» I JUCLUIIIIHN
3a JIOIIOMOTO0 OHJIalH-pecypcy «Komeco 1mppoBoi KOMIIETEHTHOCTI»,
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85 % cTyfeHTiB pyroro piBHA HaBYaHHA JPYTroro CTymeHs (Marictpa-
Typa) BUIOI OCBITY HiATBepANIN piBeHb U(pPOBOro 6akataspa i muire
15 % — nugposoro crynenra (puc. 1.5.5).

3ATANBHHA BAN
Baw aaransyui Gan poamilye Bac y Ka uehpoeLx crydesmie
ATH ORI
TEXHONOT
XOPOWKTD Ta B8 EPIEBHALTES NDW [HLLME faHL, 3 NEKTOP 3

FEMMA DAHILE HE CTHEAMNMCA LH®POBHX
NMATAHB

LHPPOBMA
BAKANABP

LMSPOBMIA CTYIEHT

LUWSPOBHA HOBAYOK

Puc. 1.5.5. CKpiHIIOT eKpaHa pe3y/nbTaTy TeCTYBaHHs OIHOTO 3i CTYJIeHTiB

JlaHe [OCITiIKeHHA IPONEMOHCTPYBANO BiJUyTHMII IPOrpec y Iifi-
BUIIIeHH] I[1POBOi KOMIIETEHTHOCTI CTYE€HTIB IPyroro poKy HaBYaHHA
Apyroro (MaricTepcbKoro) piBHs BUILOI OCBITH i, BifJIIOBiTHO, TOTOBHOCTI
no peamisanii STEAM-ocBitTi 3a nepiop BMBUYEHHS KITIOYOBUX AVCIUIUIIH
crelianisanii « YpaB/iiHHA e1eKTPOHHNMM HaBYaHHAM» 3 BUKOPUCTAHHAM
EHK, me nepen6auyeHO BMKOHAHHS KOMIIETEHTHICHUX 3aBJjaHb i BIIpaB
3 BUKOPMCTAHHAM LMQPPOBUX iHCTPYMEHTIB, OH/IAIH-CepPBiCiB, XMapHUX
pecypcis. Tomy pesynbraTi HOCTIIKeHHs CIIOHYKAIOTD i Hafla/li BIIPOBA-
IDKyBaTM OCBiTHI TpeHAM: IepeBepHyTe HaBYaHH:A, 3MilllaHe HAaBYaHHHA
TOIII0, KOMIIeTeHTHicHi 3aBfanHA y EHK 3 guciuiuiin Ta ix e-migTpuMKy.

(Bytinuyvka O.IL, Bacunenxo C.B. Bukopucmanmus EHK 0ns nideuuseHHs
yugposoi komnemenmuocmi matibymuix yuumenis. Biokpume ocsimue e-ce-
pedosuue Cy4acHozo yHisepcumemy: enexmporHe HayKose gaxose 6UOAHMHSL.
2019. C. 44-62. URL: https://doi.org/10.28925/2414-0325.2019s5)
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Y pospini 1 «lludpoBa KOMIIETEHTHICTb OCBiTSHMHA 5K
ck1anoBa 11dppoBoi TpaHcopMalii 0cBiTH» OMMcaHO 1NPPOBY KOMIIe-
TEHTHICTb, sIKa BKJIIOYA€ B cebe He yuine udpoBi HaBUYKY, ae Habip
HaBJYOK, 3HaHb, MOITIAMIIB IIPO IPUPOAY, POib iHGOPMAILTHNX TEeXHO-
JIOTiM 1 MOXXIMBOCTEN, AAKi BOHM IIPOIIOHYIOTb B IIOBCAKIEHHUX CUTYa-
LIifIX, @ TAKOXX BiAATIOBi/IHi TpaBoOBi Ta eTn4Hi NpyHUUNN. BusHavyeHo, o
1¢ppoBa KOMIIETEHTHICTh MEJAaroriyHOro IpaljiBHMKa — Iie CKIaJHe
AVHaMiuHe LIiTiCHe iHTerpaTMBHe YTBOPEHHS OCOOMCTOCTI, AKe € J10ro
6araTopiBHeBOIO IIPodeciliHO-0COOMCTICHOIO XapaKTepUCTUKOI Y cdepi
1PPOBYUX TEXHOJIOTIN i FOCBiAY IXHBOTO BUKOPUCTAHHS.

Ha ocHOBi nmpoBefieHOro aHaisy pe3ynbTaTiB ONUTYBAHHA Ta aHaIi-
3y JOCTIi/IKeHb 11070 11 POBOI KOMIETEHTHOCTI Y CBITOBOMY OCBITHBO-
My npoctopi, 3okpema Pamxu IKT-kommnerentrocti Buntenis IOHECKO
(ICT Competency Framework for Teachers UNESCO), €Bpomneiicbkoi
pamkn 1u¢pposoi kommereHTHOCTI Bunrens DigCompEdu (European
Framework for the Digital Competence of Educators), crangaptis Mix-
HapOJHOTo ToBapucTBa TexHornoriit B ocBiti (ISTE) 6yno mobynosano
Mofieni CTaH/apTiB IM(pPOBOi KOMIIETEHTHOCT] BUK/Iafjadya 3aKIajy BU-
01 OCBITYM Ta BUMTENA 3aK/a/ly 3arajbHoOI cepeHbOI OCBITH.

ITpu mo6ynoBi Mopeni crangapTy NdPOBOI KOMIETEHTHOCT] BUK/IA-
Jladya BUIiZIEHO TaKi BUAM Ois/TbHOCTI:

e Posyminns poni IKT y Tpancdopmariii ocBitu

¢ BuxopucranHa 1UQpOBUX pecypciB

e OCBITHA giATbHICTH

o JlocnigHUITbKA MisS/TbHICTD

e [Ipodeciitna B3aemopis Ta criBIpars

e CaMOB/IOCKOHAJ/IEHH:I Ta IIOCTiIHNI PO3BUTOK

e Bukmazmay B iHhopMaliliHOMY CYCIi/TbCTBI

92
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BusnaueHo Taki piBHi M POBOi KOMIIETEHTHOCTI BUK/Iafiada: TEXHO-
JIOTiYHa TPAMOTHICTD, IIOIIMOIEHHS 3HAHb, CTBOPEHHS 3HaHb.

3alpoONOHOBAaHUI CTaHAAPT IMQPPOBOI KOMIETEHTHOCTI BUYUTENA
CK/IAMIAETHCA 3 5-TU CKIaJOBUX:

e [Ipodeciitunit po3BUTOK

¢ BukopucTaHHs IUPPOBUX pecypciB

e HaByaHHA Ta OLIiHIOBaHHA Y4HiB

e ®opmyBaHHs IMPPOBOI KOMIIETEHTHOCTI YYHIB

e Bunrens B iHdopmaniitHOMy CycminbcTBi

BusHa4eHo, 1110 OCBiTHi TPeH/M CYTTEBO BIIMBAIOTH Ha GOPMYBaHH
11¢ppOoBOi KOMIIETEHTHOCT] OCBIiTAH. [I/I1 CaMOPO3BUTKY Ta MigBUIIEH-
HA piBHA IMPPOBOI KOMIIETEHTHOCTI HEOOXi/JHO ITOCTIIIHO OIIAHOBYBATH
HOBi IM(POBi IHCTPYMEHTH Ta TEXHOJIOTII.

I[IpencraBieHi JOCTiKEHHA MOXKYTD Oy TV KOPUCHVMM J/Is1 BUUTEIIiB
1 BUK/JIafa4iB 3a[yIs 3MIHM MiIXO[iB BUK/IA[aHH:A Ta HAaBYaHHA B pPaM-
kax HoBoi ykpaiHCbKOi IIKO/M ii BiflTIOBiIHO 710 BUMOT 3aKOHY YKpaiHu
«IIpo Buity OCBiTY»>.
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PO3/IN 2

IHHOBALLINHI TEXHO/10TIi HABYAHHS
3 BUKOPUCTAHHAM LLIN®POBUNX
IHCTPYMEHTIB

2.1. HAYKOBA OCBITA AK OCHOBA ®OPMYBAHHA
IHHOBAL[II{{HOT KOMIIETEHTHOCTI B YMOBAX
LUN®POBOI TPAHC®OPMALII CYCII/IbCTBA

Jlinia MpuHesuvy,
Hamanis Mop3e,
Mapia botiko

Ilepen cucTeMOI0 MIKiNbHOL OCBITH B YKPaiHi 11 Y CBiTi CTOATD
HOBi 3aBfaHHA. CIIi/IbHOTA TOTYE JiiTell 10 Hellepe0ayyBaHOTO MaitoyT-
HBOTO. 3 OFHOTO OOKY, Ije Mali0yTHE BiI3HAYa€ThCA OYPX/IMBUM PO3BUT-
KOM iHbOpMAIiTHIX TEXHOOTiT — Biff X 6€31M0cepeHbOro MI0/IEHHOTO
n06yTOBOTO BXXUTKY JIO LITYYHOTO iHTENEKTY BMCOKOTO piBHA. 3 iHIIO-
ro — I7I006aIBHVMY 3aTPO3aMU i BUK/IMKAMU, AK-OT: 3MiHV K/IiMary, Haj-
MipHe i HeBUIIpaBJjaHe CIIOKVBAHH:, 3a0pYJHEHHA HABKOJIMIIHLOTO Ce-
penoBuIa i, AK IIOKa3ye HelloflaBHil focsif moacTea 3 COVID-19, HoBi
3aXBOPIOBAHHA.

Y umx yMoBax 3pocTa€ 3Ha4eHHA POPMYBaHHA Y TPOMA/ITH KPUTUY-
HOTO 1 HAayKOBOTO MUCJIEHHS, 3[ATHOCTI 10 iHHOBALII/IHOTO BUpillIeHHA
pi3sHOMaHITHNMX IIpO6IeM Ta y3TOIKeHUX Aill. A mudposa TpaHcopma-
11is OcBiTH, AKa HabyBae 0COOMMBO OYPXIMBOTO PO3BUTKY, 30KpeMa BHa-
CTTiIOK HeoOXiTHOCTI epeBecTy OCBITHII ITpollec Ha AUCTAHIIHY dop-
MY HaBYaHHA IIiJ] 4ac TPMUBAJIOI MaH/ieMii, BUMarae CTBOPEeHHs Ta edek-
TUBHOTO BMKOPVCTAaHHSA BiJJIIOBITHMX OCBITHIX €/IEKTPOHHUX PeCypCiB,
iHCTpyMeHTIB i cepBiciB, a TaKOX MiABUIIEHHA PiBHA LMpPOBOI KOMIIe-
TEHTHOCTI Y4HiB, y4MTeiB, OpraHisaTopiB ocBiTU Ta 6ATHKIB.
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Cporopsi 1¢poBa KOMIIETEHTHICTb € 000B’A3KOBOIO /1A JOCATHEH-
HA ycrixy B nudpoBoMy cycminbeTBi. binpimicTe cydacHux mpodecii
nepenbayae BMiHHA He JIMIIe KOMYHIKyBaTy Ta CIIBIIpalloBaTU 3a JO-
IIOMOTOI0 TaJKETIB, ajie i1 OIPalbOBYBaTU BEINKI MACUBU JaHUX, KpK-
TUYHO OLiHIOBaTK iHOpMaIiiio, AKa 3HaXOAUTbCA B IHTepHeTi Ta iHmINMX
Mefiia, po3yMiTi MoTpebu Kibepbesneky, yMiTy IporpaMyBaTu Ta Kepy-
BaTU «PO3YMHMMM pedaMu». ICHye BenmKa JIMOBipHICTH TOrO, IO BXK€
3a 5 pOKiB CyCIiZIbCTBO MaTMMe rOCTpy npobeMy edinuty Kajgpis, sKi
BOJIOITMYTb HeOoOXimHUMM NpodeciiiHUMI KOMIIETEHTHOCTAMM, 30-
KpeMma unppoBuMn. 1 po3BUTKY HaYKOBOI OCBIiTH B LIMPPOBOMY Cy-
CIIITIbCTBI TAKOXK BOXKIMBUMHU € C(OPMOBaHi IMQPPOBi KOMIETEHTHOCTI
K HOCTITHMKIB, TaK 1 BUNTENIB, YIHIB [ 3Ai/iICHEHHS eeKTUBHOI Hay-
KOBOI KOMYHiKaii, criBmpari, BUkopucTaHHs 1M(poBMUX iHCTPYMEHTIB
Ta CepBicCiB, BipTyanbHUX Mab0paTOPiil, JOIOBHEHOI Ta BipTya/nbHOI pe-
aJIbHOCTI, ITYYHOTO iHTeNeKTy, po6OoTiB mpy opraHisanii Ta mpoBefeHHi
TOCTiTHUIBKO-Ti3HABaIbHOT O TIPOLECY.

[Tposeneni MinicrepcTBom nndposoi Tpancopmanii Yxpainm [162]
ONUTYBAHHA CBiYaTh PO BAX/IMBICTb [JOCHTIIPKEHHA LUIAXIB 3Milic-
HeHHA 1ndposoi Tpancopmaii ocBitn. Tax, 37,9 % ykpaiHuiB Bikom
18-70 pokiB MaoTb LMpOBi HABMYKYM Ha PiBHI HIDKYE CepefHbOTro,
e 15,1 % B3arazi He BojofmifoTh HuMHU. OTXKe, 32 METOJOJIOTIEI0 OLIiH-
K1 1M pOBUX HABUYOK, AKA 3aCTOCOBYETbCA EBPOIEICHKOI0 KOMIiCi€lo,
53 % nHaceneHHA YKpaiHM 3HAXOFATHCA HIDKYE IO3HAYKM «CEPEefHiN
piBeHb».

I[Tpouec undposoi Tpanchopmalii cepeHbOi OCBITH ITEPIIOYepPro-
BO Nepenbavyae TpaHcOpMAIiio IIpoIecy Ta METO/iB HaBYaHHS, HOBUII
piBeHb criBIIpali 3i BCiMa yYaCHMKaM¥ OCBiTHBOTO IIPOLIECY I/IA IPUIi-
HATTS WIBYUJKUX Ta ePeKTUBHUX YIPABIiHCbKIX pillleHb Ha OCHOBI TeX-
Hororii Big Data Ta posmmpeni MOXIMBOCTI i1 3aJOBOJIEHHA OCBIiTHIX
norpe6 y4yHiB 3 BIPOBa/PKEHHSAM TEXHOJIOTIN afjallTMBHOTO HAaBYaHH.
Bci ni mporecu moTpe6yoTh po3yMiHHS LUIAXiB BUKOPUCTAHHS Iud-
POBMX TEXHOJIOTIN i CepBiCiB IpM BpaxyBaHHI Cy4YaCHUX TEXHOTPEH/[IB
Ta TPEH/IiB pO3BUTKY LMPOBUX TeXHOOTI [154; 162].

Kpamunit Mi>kHapogHUil BOCBi MPOBiZHMX OCBITHIX CUCTeM CBif-
YUTb PO Té€, 110 TAKi 3aBJaHHA BUPILIYIOTh Yepe3 3pOCTaHHA POJIi Ha-
YKOBOI OCBIiTH i 3aCTOCYBaHHA HOBITHIX OCBITHIX TEXHOJIOTIT, 30KpeMa

uppPOBUX.
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Oco6nmBoi axkTyanbHOCTI HaOyBalOThb IPOTHO3UM EBPOIENCHKOI
KOMicii o0 060B’A3KOBOCTi HAyKOBOi OCBITH I KOXXKHOTO B IIPO-
1eci HaBYaHHA BIPOMOBX JKUTTS, NMOYMHAKOUM 3 JOIIKI/NIA, KON
i Mo yHiBepcuTeTy Ta OCBiTM Hopocnux. Y 3BiTi EBpomneiicbKoi KoMicii
«HayxoBa ocBiTa /14 BijlIOBiZa/IbHOTO TPOMa/IIHCTBa» MiAKPECII0E€Th-
¢, IO Y CBiTi, ie BCe B3a€EMOIIOB I3aHe, B AKOMY 3pOCTa€ KOHKYPeHIIif,
a TEXHOJIOTiI Ta JJOC/Ti/PKEHHA CTPIMKO pPO3BUBAIOTHCH, YCi IpOMajAHNI
MaloTh MaTy Kpalle po3yMiHHs 1ux mporeciB [162]. Came Tofi BoHM
OyAyTb 3[aTHMMM NIpUIIMATH BifiMOBifja/IbHI pillleHHSA, CIMPAIOYUCDH
Ha HAyKOBi faHi, Ta 6paTy aKTMBHY y4acTb y iHHOBalisgX, 6a30BaHMX
Ha 3HaHHAX.

Pedopma «HoBa ykpaiHchKa 1Kona» repenbadae popMyBaHHs iHHO-
BAIfHOCTI AK KII0Y0BOI KOMIIETEHTHOCTI B Y4HIB YIIPOROBX 3[00yT-
TS 3arajbHOI cepeHboi ocBiTy [145]. CaMe mifxoay HayKoBOi OCBIiTH,
3okpeMa STEAM-ocBiTH, MOXYTb CTaT¥ OCHOBOIO /i (OPMyBaHHSA
inHOBauiitHOi KoMIeTeHTHOCTL. Oc06/MMBO ePeKTUBHUMI B IIbOMY KOH-
TEKCTi € METOAMKY Ha OCHOBi 3aCTOCYBaHH: iHGOpMaLiifHNX OCBITHIX,
30KpeMa IM(POBUX, TEXHOJOTi. YIIPOBa/pKeHHA iHHOBALilTHOI KOM-
IIETEHTHOCTI BUMAara€ yTOYHEeHHA ii CyTHOCTI, cucTeMaTu3alii HOBIiTHIX
OCBITHIX TeXHOJIOTiil HayKOBOI OCBIiTH, AKi MOXYTb OyTHM 3acTOCOBaHi
y HaBYaJIbHO-BMXOBHOMY IIpoOIleci, 3a0e3leyeHHs HaBYaHHS BYMTETIB
Ta iX JOCTYIy /10 BiAMOBITHMX IVPPOBUX pecypciB B ymoBax 1udpoBoi
TpaHcopmalriii OCBITH.

dinocodcebki migxopn moao GopMyBaHHA HaAyKOBOI OCBiTM BUCBIT-
mosay b.C. Tepuryncbknit, B.B. Kpaescpkuii, A.O. Bep6uibkuii Ta iHmi
HayKoBIi. Ilegaroriusi Ta cuxooriyHi acneKkTy JOCTIIPKeHI y IMparax
M.O. Tony6esoi, C.®. Knemnka, C.O. Cemepikopa, B.M. CumoHOBa Ta iH.
MixxHapo#HMII Ta BITYN3HAHMI JOCBif BIPOBaJPKEHHA HayKOBOI OCBITHI
y HaBYaJIbHO-BUXOBHMII npouec pocrimxysanu C.O. Josruii, C.M. ba-
6irrayk, M.C. lanpuenko, 10.B. Tonynak, H.I. Ilomixyn, I.A. CrinyxiHa,
I.C. YepHenbknil.

AHasi3 HayKOBO-TI€[aroriyHoi JiTepaTypy IIOKas3aB, IO IMOHATTA
«HAyKOBa OCBiTa» B YKpaiHi [J0 LIbOTO 4acy He MaJjIO 3ara/;IbHOBM3HAHOIO
TIyMadeHH:A. YacTuHa aBTOPiB HAYKOBY OCBIiTY BU3Ha4a€ AK piBeHb IIPO-
deciitHOI OCBiTH, sIKA TOTYE 1O HAYKOBOI Ais/IbHOCTI [141].

IHIIi aBTOpM OCHOBHOIO PMCOI0 HAayKOBOI OCBiTM BBa)KalOTb POJIb
Y4HA B ITO3MLi1 JOCTiJHMKA, AKNI CAMOCTIIHO CTaBUTh IIUTAHHA i BUpi-
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mye npobnemu. «HaykoBa ocBita — 1ie OCBiTHA MOJe/Ib, IO MIiCTUTB
IIe[aroriyHi KOHILENNil, OCBiTHI TEXHOJIOril, MeTOLY HaBYaHHA, IIPE[-
MeTHi METOAVKY, AKi I'PyHTYIOTbCSI Ha IPUHIVII CaMOCTiifHOTO 3100y-
BAaHHSA YYHEM 3HaHb, IO BUPAXKAIOTHCA Yy NPaKTUYHIN, JOCTIFHMULBKIN
Ta MPOEKTHIN AismpHOCTAX» [148].

3 iHIIOI TOYKM 30Dy, «HAYKOBA OCBiTa — Iie I1eflarOriYHMil KOHIIEIIT,
METOI0 SIKOTO € IOIY/IAPN3aliisl Ta BUBYEHHS HAYKU cepelt Y4HiB» [140].

JleAKi aBTOpM INO3ULIOHYIOTb HAYKOBY OCBITy K «CIIellia/li3oBa-
Hy». ¥ 3akoni Ykpaian «IIpo ocBiTy» BU3Ha4eHO, 1[0 «OCBiTa HAyKO-
BOTO CIIPSIMYBaHHS — Iie BUJ CHeljia/li3oBaHol OCBiTH, 110 6a3yeThbcs
Ha JOC/TiIHO-OPi€EHTOBAaHOMY HaBYaHHI, CIPsSMOBaHMII Ha MOINMOIeHe
BUBYEHHs NPOQiIbHUX IpeaMeTiB Ta HaOyTTs KOMIIETEHTHOCTEN, He-
00XigHMX I IOMAJIBIIOL JOCTiTHO-€KCIIEPMMEHTAIbHOI, KOHCTPYK-
TOPCHKOI, BUHAXiZHUIBKOI Ais/ibHOCTI» [145]. Taka ocBita 3100yBa€eTh-
CA y CIlellia/li30OBaHMX HaBYaJAbHMX 3aK/IafiaX, BiIIOBIJHO CIIPAMOBAaHa
Ha OKpeMi LIi/IbOBi TPyNN y4YHiB.

PosBrBaeTbca HayKoBa OCBiTa i IT03a MIKOJIOK. 30KpeMa, B YKpaiHi
ii meHTpoM € Maa akafieMid HayK, sIKa BiiIMOBiAHO KO 3aKOHY YKpaiHu
«ITpo HayKOBY i HayKOBO-TEXHIYHY JiAbHICTb» «OpPraHi3oBye Ta 3abe3-
1evyye y4acTb yYHIBCbKOI MOJIOAL Y JOCTiIHUIIbKO-EKCIIEpUMEHTA/IbHIA,
HAYKOBill, KOHCTPYKTOPCDKili, BUHAXiIHUIIbKiil Ta IOLIYKOBIN Iis/ib-
HOCTI, cripysge GOpMyBaHHIO iHTENeKTyalbHOTO KalliTalay Hallii, BUXxo-
BaHHIO Mail0yTHbOI HAYKOBOI 3MiHM» [145].

Oriap 3apy6iKHYX JpKepesl CBITYUTb PO PO3YMiHHA CYTHOCTI Hay-
KOBOI OCBIiTM B 3HAUHO IIMPIIOMY KOHTEKCTI, AKIil 00’ €HY€e B c0b6i BCi
BUIIle3a3HayeHi iHTepnperalii HaykoBoi ocBitu [111]. Y3aranbHeHHA
ifer1, posii i HAIIPAMKIB PO3BUTKY HAYKOBOI OCBITH IIPEJCTABJIEHO Y 3BiTi
1o €sporelicbkoi KoMmicii «HaykoBa ocBiTa [/ BiilIoBiflaIbHOTO TPOMa-
IAHCTBA», i€ BOGHOYAC POSITIANAETHCA WICTh Li/Iell pO3BUTKY HayKOBOI
ocBitu [162]:

— «HAyKOBa OCBiTa IIOBMHHA OYTY BXX/IMBOIO CK/Ia[JOBOI0 HABYAHH
BIIPOJOBX JKUTTA I BCIX — BiJj JOLIKI/UIA JO aKTMBHOIO 3ajy4YeHO-
ro TpOMafiIHCTBa». A Ile O3HayYae€, IO ii He BapTO PO3IIAZATU K MOX-
JIMBICTD TIIBKY J1A IEBHMUX OOPaHUX TPYTI;

— «HayKOBa OCBiTa IOBMHHA 30CEPEIPKYBATUCh HAa KOMIETEHTHO-
CTAX 3 aKL[eHTOM Ha HaBuYaHHi yepe3 HayKy Ta nepexopi sif STEM no
STEAM maxoM 3B’ 43Ky HayKU 3 iHIIMMY IpeMeTaMy Ta AVCIMIUTiHA-
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Mu». OT>Ke HifIXO[M HAayKOBOI OCBiTM MalOTb IPOHM3YBaTU HE TiIbKMU
NPUPOAHNYO-MaTeMaTUYHI IIPEJMETH, a ¥ TYMaHiTapHi;

— HeoOXiIHO YZOCKOHAJIIOBAaTM SKICTb BMKJIAJJaHHS, IeJaroriyHy
iHTepHATypy, yHiBepCUTETCbKY MiATOTOBKY BYMTeNiB Ta IpodeciiiHe
nigBuIeHHA KBami¢ikarii Ayia mokpaljeHHs pe3ynbTaTiB HapyaHH:A. Ha-
YKOBiJi OCBiTi IpUTaMaHHi iHHOBAIIi/IHi METOIVIKM Ta TEXHOJIOTI, AKi I10-
CTilfHO OHOBJIIOIOTBCS, 30KpeMa 3aBJISKM PO3BUTKY LM(POBUX OCBITHIX
pecypciB, i MatoTh OyTU ZOCTYIHMMI JI/IS BCIX YYUTEITiB;

— «MAa€ CTaTy TiCHIIOW CHiBIpal Mi>K GopMaTbHUMU, HepOpMalb-
HMMIU Ta iHpOpMaTbHUMM HaJjaBayaMy OCBITHIX ITOCITYT, OCBITHIMU Op-
raHisaliAMM, TiIPUEMCTBAMY Ta TPOMAJAHCHKIM CYCIiNbCTBOM 331
3abesleyeHHs BifJIIOBITHOrO Ta 3MiCTOBHOTO 3a/ly4eHHS BCiX Cy0 €KTiB
CYCIHiNbCTBA IO HAYKM, Mi/JHECEHHS piBHA HayKOBMX JOCIIIKEeHDb Ta 3pO-
CTAaHHA MOXX/IMBOCTEJI HAyKOBOI Kap'epy, IpalieB/IalITyBaHHA Ta KOH-
KYPEHTOCIIPOMOXKHOCTi». Y Yac rocTpux rmobaabHNUX BUK/INKIB KpaiHu
moTpeOyIOTh Hefasi Oiblile OCBiYeHNUX /TIOfeil Ta HAyKOBIIB, 3[JaTHUX
BUpIIIyBaT! CK/Ia/{Hi HAYKOBi pobmeMu;

— «binplle yBaruM CIif NPUAUIATU IPOCYBAHHIO BiAIOBiZaNTbHUX
JOCTi/PKEHb Ta IHHOBaLill, IOKPAIlleHHI0 PO3YMiHHA TI'POMAJICHKICTIO
HAayKOBUX BUCHOBKIB Ta MOX/IBOCTeJl OOTOBOpEHHs IX IlepeBar Ta Ha-
cmipkiB». OTKe, HEOOXiTHO PO3BMBATI HAYKOBE MMCIEHHA y 6imbIIOCTi
IJIA BiIIOBiJaTbHOTO YCBiIOM/IEHHA PiSHMX ABUIL i IIPOLIECIB Ta IPOEK-
TYBaHHA iIHHOBALIHKX pillleHb;

— «CJIifi HarOZIOCUTY HA NIOENHAHHI IHHOBALINIHOI cTparTerii Ta cTpa-
TeTil HayKOBOI OCBITM Ha MICLIEBOMY, PerioHa/JbHOMY, Hal[iOHa/IbHOMY,
€BPOIENICPKOMY Ta MKHAPOJHOMY PiBHAX, BPaXOBYIOUM CYCIIi/IbHI I10-
Tpebu Ta r706ambHMIT PO3BUTOK». TaKMM YMHOM, HayKOBa OCBiTa Mae
CTaT!U HeBiJi EMHOIO YaCTIHOIO OCBITHBOTO ITPOLIECY, OCKI/IbKI CaMe BOHA
CTBOPIOE IIepeYMOBU /IS pO3pOOKM i BIIPOBa/IXKeHH iHHOBALLilL.

OTKe, HACKPI3HOIO ifie€r0 HayKOBOI OCBiTI € POPMYBaHHS HAyKOBOTO
CTUIIO MUCTICHHS, SKe, CBOEIO YeProlo, € MiAIPyHTAM 3TaTHOCTI TIOAVHI
710 iHHOBAI[iMTHOCTI.

Konuenmnis HoBol ykpaiHChKOI KON OCOOMMBMUIT HATOTIOC POOUTD
Ha HeOOXiZHOCTi MiATOTOBKM aKTMBHUX, BiITOBiZaIbHMUX TPOMAJisH,
3[ATHUX KPUTMYHO MMUCIIUTH, TBOPYO PO3B’A3yBaTy CKIAJHI Ipobiemn,
BUPOO/IATK 1 3acTocoByBaTy iHHOBaniiHi pimenHs [149]. i spatHOCTI
MOXKHa copMyBaTy depe3 HaOyTTs BifNOBIJHMX KOMIIETEHTHOCTEIL.
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BignosigHo mo 3akony Ykpainu «IIpo ocBiTy» cepep mepemniky Kio4do-
BUX KOMIIETEHTHOCTeI, AKi MaloTb (POPMYBATHCS BIIPOLIOBX 3TOOYTTA
3arasbHOI cepefiHbOl OCBITH, BU3HAYEHO, 30KpeMa [145]: «KOMITeTeHT-
HOCTI y rajy3i IpMpPOAHNYNX HAYK, TEXHIKM i TEXHOJIOTIN, 10 mepen6a-
4al0Th (POPMYBAHHA JOUTIVBOCTI, IParHEHH: IIYKATY i IPOIIOHYBATI
HOBI iflel, caMOCTIlIHO 4M B IPYIi CIocTepiraTi Ta JOCTiIKyBaTu, pop-
MY/IIOBAaTy NPUIYLIEHHA i pOOUTY BUCHOBKM Ha OCHOBi IIPOBEJEHNUX
HOCTiziB, misHaBaTy cebe i HABKOMMUILHI CBiT LUIAXOM CIOCTEPEXXeHHS
Ta DOCIIJKeHHsI»; Ta «IHHOBALIITHICTB, 1[0 Hependavae BiTKPUTICTD 1O
HOBUIX ifieit, iHillifoBaHHs 3MiH Y 6M3bKOMY cepefjoBuILi (K/ac, KO,
rpoMaja Tolo), GOpMyBaHHA 3HAaHb, YMiHb, CTaB/ICHb, 110 € OCHOBOIO
KOMIIETEHTHICHOTO TiIXO/Y, 3206€311e4y0Th IO/ a/IbIIy 3AaTHICTD YCIilI-
HO HaBYATHCA, IpOBafuTK npodeciitny AiAnbHICTD, BifuyBaTu cebe da-
CTUHOIO CIIIIBHOTY i 6paTyl y4acTh y CIipaBax rpoMajin».

HocnimxeHHAM nuTaHHA (HOPMYBAaHHS iHHOBAIIITHOI KOMIIETEHT-
HocTi B YKpaiHi saiimanuca LI, Kosanbuyk, JI1.O. Ilerpuuenxo, C.II. 3a-
ropozpHii, H.C. Kamroxka, O.b. [Tponenko Ta iHmi HaykoB1i.

3okpema, I. KoHOBampuyk 3a3Havae: «SJk 0cobucTicHe HOBOyTBOpeHHs
iHHOBaIlil{Ha KOMIIETEHTHICTD € Pe3y/IbTaTOM CMHTe3y 6a30B0i TOTOBHOCTI
10 iHHOBAIIIITHOI AiANMBHOCTI i1 Cy6’€KTHOTO JOCBiny i 3AiiicHeHHA» [156].

HenmocTaTHbO MOCTIIKEHVM € NMUTAHHA BIUIMBY Cy4acHUX OCBIiTHIX
TPeH[iB, MOTpeb CycminbcTBa Ha (OPMYyBaHHA iHHOBALIHOI KOMIe-
TEHTHOCTI (fIK y4YHiB, TaK i BUMTENiB) IIVIAXOM BIIPOBA/IKEHHA Cy4acHUX
MeTO/IiB HayKOBOI OCBiTI Ta BUKOPMUCTaHHA MPPOBUX pecypciB, BipTy-
aJIbHMX JTabopaTopiit, 3ac06iB JOIOBHEHOI Ta BipTYaIbHOI peanbHOCTI,
€/IeKTPOHHMX JOCTiJHULBKUX CepeJOBUIII.

MeTol0 ZOCTiIKEeHH € aHaIi3 TOTpeb MatOy THIX Ta BXKe IPAIIOI0YnX
BYNTE/IIB I[OJO PO3yMiHHA HEOOXiTHOCTI O3HAIOM/IEHHS i3 Cy4acHUMU
TPeH/IaMIl OCBiTH, IIOB’sI3aHMMM 3 HayKoBOW, 30Kpema, STEAM-ocBi-
TOI0 Ta (POpMyBaHHAM iHHOBaMiiHOI kommeTeHTHOCTI Ta STEAM-KOM-
IIETEHTHOCTi, YTOYHEHHA CYTHOCTi iHHOBALifiHOI KOMIIETEHTHOCTI
Ta BU3HAYeHHA NIIAXIB ii pOpMyBaHHA y BUNTE/IiB Ta yUHIiB Ha OCHOBI Cy-
JaCHMX METOJIiB HayKOBOI OCBiTH Ta 1[M(POBUX IHCTPYMEHTIB i CepBiciB,
nigBuieHHa KBaridikaril BunTeTiB y ramysi HayKoBoi ocBiTn.

Mu posIIAfaEMO HayKOBY OCBITY SK OCBITHiN Ipoliec, KUl Mae
cripuATH POPMYBAHHIO Y JIIOAVHY HAYKOBOTO CTU/IIO MUC/IEHHS, 30Kpe-
Ma 3/IaTHOCTI IpMiIMaTy PillleHHA HAa OCHOBI KPUTUYHOTO aHa/li3y JaHUX,
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pO3B’A3yBaTM KOMIUIEKCHI IIpo6eMy, CTBOpIOBaTM iHHOBAIiiiHi po-
3B’SI3KM, TBOPUTHM i BUAB/IATY iHILIaTUBY, PO3YMITH CYTHICTb ITI0OIb-
HUX i TOKa/JIbHUX BUK/IMKIB, BiATIOBiga/IbHO B3aEMOMIATI 3 HABKOUIII-
HIM cepefoBMILEM i B TPOMaJi, YCBiIOMIIOBAaTU COLia/IbHy B3a€EMO3a-
NeXHicTb. DopMyBaHHS HAYKOBOTO MIIC/ICHHS BijOyBa€TbCs 3a JOIIOMO-
rOI0 OCBOEHHA HaYKOBMX METO/IB i IOCBi/ly IIOZICTBA [JIA cCaMOpeatisanil
i TBOpYOTrO PO3BUTKY OCOOMCTOCTI Ta 3aJOBOJIEHHS ITOTPeb CYCIi/NIbCTBA.
Y cydacHux ymoBax 1mdpoBoi Tpancdopmalii cycrinbcrsa GopMyBaH-
Hs HAayKOBOTO MUC/IeHHs BuMmarae BonopinHa STEAM- Ta inHoBamiii-
HOI0O KOMIIETEHTHOCTSIMU, SIKi OXOIUTIOITH i I[M(POBY KOMIIETEHTHICTb.

€BporneichKa KOMiCifl, 30KpeMa, HaroJIoIye, 1[0 HayKOBa OCBiTa II0-
K/IMKaHa CIPUATY POPMYBaHHIO HAYKOBOT'O MUC/IEHHSA IS BiTIOBifaIb-
HOTO BUPOO/IeHHS pillleHb; HaJJAHHIO TPOMaJIsIHaM BIIEBHEHOCTi Ta BMiHb
IIs1 aKTUBHOI YYacTi Y CKIaTHOMY TeXHOJIOTIYHOMY CBiTi; pOpMYBaHHIO
KOMIIETEHTHOCTEI! /ISl BUPIIIEeHH: CKTaHUX Ipo6JeM Ta BIPOBaJPKEeH-
Hs {HHOBAIIilT /IS COLianbHOTO i MpodeciiiHOro BifIIOBia/IBHOTO >KUT-
T4, IO CIPUsIE COMIJAPHOCTI, a 1Ile 3a0X04Ye /10 Kap'epn y cdepi Haykn
Ta iHIMX iHHOBaIiHMX podeciit [86].

Tpapgunirino HaykoBa ocBiTa peanizoByBamach uepe3 STEM-ocsiry,
AKY BU3HAYAIOTh AK BUK/IaJJaHHA Ta HABYAHHA B Ialys3sAax NPUPOSHIIUX
Hayk (Science), TexHomnorit (Technology), Texnikn (Engineering) i ma-
teMatuky (Mathematics). 3a3Buuail BOHa OXOIIIIOE OCBITHIO Jis/IbHICTD
Ha BCiX PiBHAX — BiJI JOLIKI/IIA 1O JOKTOPAHTYpU — 5K y cucteMi ¢pop-
MaJIbHOI, TakK i HepopmanbHOI ocBiTn [37]. IIpore TpeHzoM HaykoBOI
ocitu € nepexin Big STEM no STEAM-ocBiTu 4epe3 noegHaHHA 3 iH-
M HaByanbHuMu npeagmetamu (STEM + Art = STEAM) 3 meToro 3a-
CTOCYBaHHs HaYKOBVX IIPUHIINIIIB J/I BUPIIIEHH:A CYCIIIbHUX IIPo6/IeM
Ta JI/IA PO3BUTKY TBOPYOCTI 11 iHHOBAL[IfIHOCTI iHTE€PAVCIUIUIIHAPHO.

Haii6inpmmm BUKINKOM Y BOPOBA/KEeHH] IMX Mi/IXO/iB € MiroTOB-
Ka BUMTEJIIB Ha BCiX piBHAX: Bifl BUILOI IIearOrivHol OCBiTH, IIefaroriy-
HOI iHTepHaTypu i cucteMn nifBuieHHs kBanidikanii megaroris. Amxke
B 100y 1u¢posoi TpaHcopManil cTalOTh OiMbLI FOCTYIIHUM Ta edek-
TUBHVMMM OCBITHi TEXHOJIOTII, CIIpsIMOBaHi Ha GOPMYBaHHS HAIEKHOTO
PiBHA IPUPOJHNYO-HAYKOBOI TPAMOTHOCTI.

B YkpaiHi, 3a pesynbraramu PISA-2018, 26,4 % piteit He JOCATAIOTD
HaBiTb 6a30BOTO piBHA 3 IPUPOJHIYO-HAYKOBOI IPaMOTHOCTI. 36 % He
HoCATaloTh 6A30BOTO PiBHA 3 MaTeMaTUYHOI rpaMOTHOCTI. basoBoro pis-
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HA 3 YUTAHHA 3 PO3YMiHHAM He JOcATaroTh Maibke 29,5 %. I i pesynbra-
TU 3HAYHO HIDKYI 3a cepenHi o kpainax OECP [166].

PazoM 3 TMM MDKHapOAHI ZOCTiKEHHS MiATBEP/PKYIOTb B3a€MO3B 5-
30K MK HaBYa/IbHUMM IOCATHEHHAMN Y4YHiB, piBHeM KBaTi¢ikarii ix yum-
Te/IiB Ta MOX/IMBOCTAMM JOCTYITY IO CYYaCHMX OCBiTHIX TeXHOJIOTIH [6].

OpHuM 3 mepImx JOCTiIPKeHHA iHHOBAIiTHOI KOMIIETeHTHOCTI 371iii-
cHmto MiHicrepcrBo ocBitu Jlanii, cimpatounch Ha po6oTy, po3nodaTy
B pamkax OECP [109]. Y gaTcpKkoMy HOCTi/KeHHI [I0 CIICKY KOMIIETeHT-
HOCTEl [OfaHa OfHA K/IIOYOBAa — «TBOPYA Ta IHHOBALilHA KOMIIETEHT-
HicTb». BapTo 3a3HauMTH, 110 TBOPYICTb BM3HAYAETHCA SAK iHOUBIiNyalb-
Ha XapaKTepUCTUKa. Y [OCTiZHMIBKIN JliTepaTypi 3a3HayaloTbCA pisHi
XapaKTePUCTUKU TBOPYMX OCOOMCTOCTEl, HAIIPUMKIAMA: 3[aTHICTb (op-
MYJIIOBAT! HOBi IIpo0/ieMy, IiepefjaBaTyi 3HAaHH: B Pi3HIX KOHTEKCTax i 30-
cepelPKyBaTy yBary Ha KOHKpeTHUX LinAxX. OgHaK HOBITHI JOCifKeHHA
MiKPEC/IOITD, 1[0 TBOPYICTh Iie He JuIle iHAMBiflyalbHa XapaKTepu-
CTMKa 0COOMCTOCTI, TBOPYICTb PO3IIANAETHCSA K B3AEMOZIsA 0COOMCTOCTI
(31 cBOIMU crrenMiYHNMM MOXX/IMBOCTSMU Ta HOTpebamn), chepy 3HaHb
Ta HABMYOK, Y MEXKAX AKOI JIIO[VHA IIPALIOE, Ta COLIia/IbHOTO CEpENOBUILA
(cycninpHMX HOpM, KpUTepiiB, BMHAropon). TBop4icTh peasisyerbcs e
TOJIi, KO/IM JTIOAJHA pOOUTh HOBY poOOTY B II€BHIiT ralysi, a CyCIiZIbCTBO
oLliHIoE Ll BuHaxifl. Ha BinmiHy Biff TBOPYOCTi KOHIIENIIiA iHHOBAILii 3a-
POIPKYETbCA Y pO3BUTKY TEXHOJIOTI. KoHIlenTyanbHa OCHOBA aHAi3y iH-
HOBalliil HalyacTiire 6epeThCst 3 eKOHOMIKM YU Gi3HeC-JOCTIKeHb, a iH-
HOBallil PO3IVIA/IAI0THCA AK OpraHisalliiiHa NiANbHICTD, a He IHAMBiya/lIbHa
AKICTb. [TOHATTA TBOPYOCTI Ta iHHOBALil BKa3ylOTh Ha I[OCh HOBE: IIPO-
IOYKTH, IJIAaHY, 3HAaHHA, AKi 9iTKO BiIpisHAIOTbCA Bifi TUX, 1O BXKE iCHYIOTb.

InHOBallifiHa KOMIETEHTHICTh BU3HA4Ya€TbcsA y craHfapTax HYIII
(mouatkoBa i 6a3oBa), 30kpeMa [lep>KCTaHAAPTI MOYaTKOBOI OCBiTH (TIif-
IYHKT 5 IyHKTY 7) [155], K «iHHOBAIiITHICTB, 11J0 TepefiOadae BifKpUTICTh
10 HOBYIX ifielt, iHililoBaHHA 3MiH Y 6/IM3bKOMY CepefoBMII (K/1ac, IIIKO/a,
rpoMaja TOIO)», Ta Y IIPOEKTi [lepxxcTanaapTy 6a30Boi cepefHbOI OCBiTH
(mipmyHKT 6 yHKTY 6) [161], AK «iHHOBAIiIHICTB, [0 Nepenbadae 3aaT-
HICTb 0COOM pearyBaTy Ha 3MiHM Ta HOTATH TPYAHOLLi, BiIKPUTICTD HO
HOBUIX ifelf, iHilliOBaHHA 3MiH y 6/M3bKOMY cepefoBUILi (K1ac, 3aKmaf
OCBITH, POJJYIHA, TPOMaia TOIIO), CIPOMO>KHICTb BU3HAYATH JI CTAaBUTH IIe-
pen co6oro 11iti, MOTUBYBaTH cebe Ta PO3BUBATI B COOi CTIIIKICTD i BrieB-
HEHiCTb, 11100 HABYATICS BIPOJOBXK YCbOTO XKUTTS Ta JOCATATY YCIIXiB».
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BaxxuBicTb iHHOBAIIil K 1714 613HeCY, Tak i 1A akaeMiyHOro CBiTy
3yMOBWJIA HOSBY HOCTiIKEHb, ITOB’SI3aHMX 3 BUMIPIOBAaHHAM 3[JaTHOCTI
nrozeit ;o iHHoBanin. 3okpeMa, ocnigauky npoexty FINCODA npomno-
HYIOTb PO3ITIAZATY IHHOBALIIHY KOMIIETEHTHICTb AK CYKYIHICTb 5 OC-
HOBHUX CK/IaZJOBMX HaIIPSIMKIB i OL[iHIOBAaTH JIIOAVHY 3a KOXKHOIO 3 LIMX
BJIACTMBOCTEI: iHIL[iaTMBHICTb, KpPEaTUBHICTb, KPUTWYHE MUICIIEHHS,
CiBpOOITHUI[TBO Ta poboTa B KOMaHpAi [67].

JOCTgHNKN PO3ITIALAITD TaKi CK/Ia0Bi iIHHOBALITHOI KOMIIETE€HT-
HOCTi (puc. 2.1.1) [125]: TonepaHTHICTD 1O PU3NUKiB, B3a€MO3aJIeXHa I10-
BeJjiHKa, BUpillIeHHs Tpo6ieM, iHTerpoBaHe MMC/IEHHs, KOMYHiKaliiHi
HaBWYKM (CTyXaHHA Ta IOCTAHOBKA 3alITaHb), HABMYKI CIIOCTEPEXKEH-
Hsl, eKCIIEpMMEHTYBAaHH A, BCTAHOB/IEHHA KOHTAKTIB, IPUIHATTA pillleHb,
I/TaHYBAaHH:A BUKOHaHHA, €HTY31a3M Ta 3aJJOBOJIEHHA.

Hasuukn
CMoCTepexXeHHs
KomyHikaTVBHI HaBuuKu:
MPOCNYXOBYBaHH, ExcnepumeHTyBaHHs
3anuTyBaHHs
BcraHoBneHHA
KOHTaKTiB
MpuitHsTTS
pilueHb
B3aemo3anexHa MnaHyBaHHA
nosegiHka / BUKOHaHHS
TonepaHTHiCTb ‘ \ EHTy3ia3m
[0 pU3nKy Ta 3a/0BONIEHHs

Puc. 2.1.1. CxmafioBi iHHOBAIiNTHOI KOMITETEHTHOCTI [125]

BcraHoBneHHs
KOHTEKCTHMX 3B'S13KiB
(iHTerpoBaHe MUCNEHHS)

BupilweHHs npobaem

IHoBaLiiHa
KOMMETEHTHICTb

Jeski i3 3a3HaUYeHUX CK/IaZlOBMX MOKHA 3apaxXyBaTH /10 M pUEMIN-
BOCTI.

BignosigHo go 3akony Ykpaiuu «IIpo ocBiTy» cepef mepemiky Kiio-
YOBMX KOMIIETEHTHOCTEIA, AKi MaloTh pOPMYBATUCA BIIPOLIOBX 37400y T-
TS 3arajbHOI CepeHbOI OCBiTH, BU3HAUEHO, 30KpeMa [145]: mignprem-
NMMBIiCTh Ta (iHAHCOBY TIPaMOTHICTb, siKi B Jlep)kaBHOMY CTaHJapTi
6a30BOI cepeHbOI OCBiTH O3HAYAIOTHCSA SK TaKi, «II0 MepefoavyalnTb
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iHIIaTUBHICTD, CIIPOMOXXHICTb BMKOPMCTOBYBAaTH MOXXIMBOCTI Ta pe-
ani3oByBaTy ifiei, MepeTBOPIOI0YM IX Ha LIHHOCTI 14 IHIIMX, YMIHHA
BUpilIyBaTy Npo6jeMy, TOTOBHICTb OpaTy BifNOBiZaIbHICTD 3a B/IACHI
pilleHHs, 3aTHICTh IPaLIOBATI B KOMaH/i 3apajy IJIaHyBaHHA Ta 3/1iii-
CHEHH: IIPOEKTIB, AKi MalOTh KYIbTYpHY, CyCIi/IbHY ab60 KOMepIHiiHy
Li"HiCTH» [161].

«IligmpuemnmsicTb — 1Lie Komu By KopucTyeTech MOXXIMBOCTAMMU
Ta ifleAMn i BTinto€eTe iX y HiHHICTD A/d iHmmx. CTBOpeHa TaKUM Y/HOM
IiHHICTh MOXKe Oy TU (iHAHCOBOIO, KYIBTYPHOIO 2060 corjianbHo0» [131].
KonuenryanbHa ii Mofenb — EntreComp — «CK/Iafja€TbCs 3 TBOX OCHOB-
HIX BUMIpIB: 3 chepy KOMIIETEHTHOCTE, sAKi 6e3mocepesHbO Bigobpa-
JKAIOThb BU3HAYEHHA MIIIIPUEM/INBOCTI K 3/JaTHOCTI BTi/IIOBATH if1€l B i,
1110 T€HEePYIOTh LIIHHICTD /14 iHIINX, a He I cebe; Ta 15 KOMIIETEHTHO-
cTell, AKi pa3oM € KOMIIOHEHTAMMU MiJIPUEM/IMBOCTI K KOMIIETEHTHOCT]
I Beix rpoMansan» (puc. 2.1.2) [152].

CaMocCBifoMicTh 1
caMoe)eKTHBHICTE.
MoTHBALIA Ta
HAIlOJIETIHBICTb.
MoGinizania pecypcie.
(DiHaHCOBA Ta
EKOHOMIYHA
TPAMOTHICTB.
Moourizanis iHIHK
oci6

Kommnerenmin
MANPHEMIHBOCTI

B34TT4 iHiI[iaTHEH.
IInanyBaHHsg T2
YTIPaBIIHHA.
PoGora 3
HEOMHO3HAYHICTIO,
PH3HKAMH.
ITBIpAI 3 HITHMH
0co0aMH.
Haguanusa gepes

Pecypem
TPchq_)opmauiﬂ B

Puc. 2.1.2. TlifnpneMHULITBO K KOMIIETEHTHICTD [152]
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Ha Hamy fyMKy, DifIpMEMINBICTD € CK/Ia[JOBOIO SIK iIHHOBAIIiIHOI,
Tak i STEAM-KoMIIeTeHTHOCTI, B OCHOBY siKoi noknageHo STEM-kom-
neTeHTHicTb. [lo cknagoBux STEM-koMneTeHTHOCTI CTifi 3apaxyBaTu
MaTeMaTV4YHy KOMIIETeHTHICTh, KOMIIETEHTHICTb B IPUPOJHNYNX Ha-
yKax i TeXHOJIOrifX, 4acTKOBO iHpopMaLiiTHO-1[MPPOBY KOMIIETEHT-
HICTh Ta €KOJIOTiYHy I'paMOTHicTb. BifmosigHo 0 pekoMeHanii €B-
pOIeNchbKOI KOMICIi 3 MUTAaHHA PO3BUTKY HayKOBOI OCBITU [OLIIIbHO
nepeiitu Bif popmyBanus STEM- komnerentHocti fo STEAM, a e
O3Hayae, 10 I MOXXHA PO3I/IAJATU fAK CYKYIHICTb yCiX CK/IaIOBUX,
aki BxopATh fo STEM-KOMIeTeHTHOCTi, Ta IOZATKOBO: CIIiINTKYyBaH-
HA iHO3eMHMMM MOBaMy, KylIbTypHa (00i3HaHICTh Ta 3[aTHICTH 710
caMoBMpakeHHs y cdepi KynbTypu) Ta coljiabHa KOMIIETEHTHOCTI
(puc. 2.1.3).

[pomaasaHcbka
Ta collianbHa
KOMMETEHTHICTb

[pomagaHcbka
Ta collianbHa
KOMMETEHTHICTb

[pomagsaHcbka
Ta collianbHa
KOMMETEHTHICTb

pomazaHcbka
Ta collianbHa
KOMMETEHTHICTb

pomagaHcbka
Ta collianbHa
KOMMETEHTHICTb

IpomagaHcbKa
Ta collianbHa
KOMIMETEHTHICTb

[pomagaHcbka
Ta collianbHa
KOMMETEHTHICTb

lpomaaaHcbka
Ta coljanbHa
KOMMETEHTHICTb

Puc. 2.1.3. CknamoBi STEAM-KOMIIETEHTHOCTL

KomneTeHTHICT BOMOAIHHA iHO3€MHMMM MOBaMMU JY>Ke BaKIMBa
ms po3ButKy STEAM-KOMIETEHTHOCTI, 0COO/IMBO 3 TOYKY 30PY BUKO-
PUCTaHHA BiIKPUTUX €IEKTPOHHUX PECYPCiB, AKi IIOAI0ThCA B IHTepHe-
Ti IHO3€MHMMI MOBaMI Ta NOCTYIHi y BiIKpUTOMY IPOCTOPI AAA y4-
HiB i BunTesni Ykpainu, Ta epekTMBHOI KOMyHiKallii Ta criBIpai B I710-
6anpHOMY CBiTi. ToMy ii pO3BUTOK B OCBIiTSH KpaiHM € HailBaXX/IMBIlINM
Ta MO>Ke TepefbadaTyt Ayid yCIIIHOCTI pisHi piBHi, AKi popMyBaTUMyTh-
CA MOCTYIIOBO BiJIIOBIZHO JO TOTOBHOCTI BUMTENIB Ta iX BHYTPIIIHbOI
Ta 30BHIIIHHOI MO3UTUBHOI MOTHBAIIii.
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JI7151 BU3HaYeHH s TOHATTS HaYKOBOI OCBiTY Ta CK/Ia[JOBMX iHHOBALIiliHOT
KOMIIETeHTHOCTI J1 pO3yMiHHA IUIAXIB 1f GOpMyBaHHA B Y4YHIB Ta BUNTEIIB
BUKOPMCTOBYBABCS KOMIIIEKC TEOPETUYHNX (QHAJII3 i CMHTe3 YKpaiHChKIX
Ta iIHO3eMHIX HAyKOBMX, TI€JarOTiYHNX, METONVYHYX JIXKEPEI 3 ITaHb Ha-
YKOBOI OCBiTM)) Ta eMIIipUYHUX (AaHKeTYBAaHHS BUNTETIB 3aK/Ia/liB 3arajib-
HOI cepeiHbOI OCBiTH Ta cTyfeHTiB 3BO) MeToziB, a TaKOX aHasI3 OTpu-
MaHUX pe3y/bTaTiB. AHKeTYBaHH: IPOBOAM/IOCH ¥ MeXKaX M>KHApOJHOTO
npoekrty Erasmus + MoPED (MopepHisalisi efaroriaHol BUIOI OCBIiTH
3 BUKOPMCTaHHAM iHHOBalillHNX iHCTPyMeHTiB BUKNIagaHHA MoPED —
Ne 586098-EPP-1-2017-1-UA-EPPKA2-CBHE-JP). lo y4acti B aHKeTy-
BaHHI 3a/y4eHi CTY/IEHTU IIeCTV YKPAaIHCbKMX YHiBEPCUTETIB — IapT-
HepiB 1poekTy MoPED Ta BunTeni 3akyafiiB 3arajbHOI CepeHbOI OCBITI
pisHUX perioHiB YKpaiHu. 3arajoM y4acTb B3siny 413 BUMTENB 3 pisHUX
perioHiB Ykpainu, sokpema 3 M. Kuesa, KniBcbkoi, IBaHO-®paHKiBCbKOI,
JIyraucpkoi, Opecbkoi Ta Yepkacbkoi obmacteit Ta 2055 CTyEHTIB.

[l Bu3HaueHHs MOTpeb MailOyTHIX YYMTENTiB Ta BXKe MPAILIOIYMX
IeflarorisB 100 pO3yMiHHA HeOOXiZHOCTI O3HAalOM/IEHHA 3 Cy4acHU-
MM TPEHJAaMM OCBiTH, OB SA3aHVMHI 3 HaykoBow Ta STEAM-ocsiTol0,
Ta aKTYaJIbHOCTI (OpPMYBaHHA KOMIIETEHTHOCTEII, [IOB sI3aHUX 3 iHHO-
BanitHow Ta STEAM- koMneTeHTHicTIO, Oy/10 IpOBeieHe aHKETYBaHHS
B Ki/IbKOX peTioHax YKpainu. B aHKeTyBaHHi B3sIM y9acTh 2468 pecroH-
IeHTiB (yuuTeniB Ta MailOyTHIX yuuTeniB), AKMM OYZI0 3aIIPOIIOHOBAHO
OLI{HNTY 3HAYYIIiCTh OCBITHIX TPeHAIB AK (aKTOpiB, AKi NepenbdavaroTh
HeoOXifiHiCTb 3MiH y cucTeMi 0cBiTH, 3a 1Kasoo Bif 1 go 10 (1 — 30Bcim
HeBaX/MBO, 10 — myske BaximBo). CepefHiit 6a/1 OTpPUMAaHUX pe3yiib-
TaTiB /I KOXKHOTO TPEHAY NIPENCTaBIeHo Ha puc. 2.1.4.

O6uparun i3 3aIIpOINIOHOBAHNX TPEH/IiB, OOM/Bi IPYIN peCcOH/eH-
TiB BUAIAIOTH AK Haitbimpu sHawymi Taki: STEAM-ocsirty, popmyBan-
HA KOMIIETEHTHOCTE, IIPAaKTUKO-OPi€HTOBaHE HaBYaHHHA, CIIPSMOBaHE
Ha KOHKDPETHi pe3ynbTaTyl, PO3BUTOK IiIIPMEMHNIILKOTO i JOCTiZHNIb-
KOTO, KPUTUYHOTO MUC/IeHH: (mabz. 2.1.1).

BxasaHi OCBiTHI TpeHIM € MiAIPYHTAM /1A HOMY/ApU3allii HAyKOBOI
OCBITM, BMKOPUCTAHHA iHHOBALiiHMX IIE€JArOTiYHMX TEXHOJOril, AKi
CHIPUATUMYTb (POPMYBAHHIO iHHOBAIIITHOI KOMIIETEHTHOCTI fIK B Y4YHIB,
Tak i B yunTesnis. Po3risiHeMO 3B’ 130K aKTyaIbHUX /IS BUMTE/IiB Ta Mail-
OyTHIX y4uTesIiB OCBITHIX TPeH[B 3 HAYKOBOIO OCBIiTOIO Ta iHHOBAILIiil-
HOIO0 KOMIIETEHTHICTIO.
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STEAM-ocsiTa ~&- Buutens

3miHa poni BunTens DopMyBaHHs ~o- CrypeHt
i BUKnagaya 8.49 KOMMEeTeHTHOCTEN

MobinbHe MepcoHanizauis HaB4aHHA,
HaB4YaHHA ajanTueBHe HaBYaHHA
PossuTok
HedpopManbHOI OCBITH, MpakTnKo-opieHTOBaHe
BiZKPUTICTb HaBYaHHA, CNpAMOBaHe

i AOCTYNHICTb OCBITM Ha KOHKpPeTHi pe3yibTaTu

Po3BUTOK NiANPUEMHULILKOTO
lenmidikaLlis i gocniaHULbKOrO,
KPUTUYHOIrO MUCIEHHA

Puc. 2.1.4. 3HauymicTb OCBITHIX TpeHiB

Tabnuus 2.1.1

PE3YJIBTATVM OTIMTYBAHHA ITPO HAMBIJIBII 3HAUYIII TPEHIN

OcsiTHi TpeHaMN Bunrens | Cryment
STEAM-ocBiTta 13,48 11,37
®opMyBaHHA KOMIETEHTHOCTEN 22,30 13, 38
Ilepconanisanis HaBYaHHS, aflaliTVBHe HABYAHHA 8,07 10,67

HpaKTI/IKO-OpieHTOBaHe HaBYaHHA, CIIPAMOBaHE

. 21,13 18,48
Ha KOHKPETHI pe3ybTaTu

Po3BuTOK MiIpMEMHUIIBKOTO i JOCTIFHULIBKOTO,
KPUTUYHOTO MUCTIEHHS

Teitmicikamnis 5,16 6,23

PosBuTok HedpopMaIbHOI OCBITH, BIKPUTICTD i JOCTYIHICTD

10,65 11,24

. . . . . 6,91 12,25
OCBiTH, BiIKPUTICTD i JOCTYIHICTb OCBiTH
Mo6inbHe HaBYaHHA 7,65 11,57
3miHa pori BunTend i BUKIafada 4,66 4,82

Bxasani OCBiTHI TpeHAM € MiAIPYHTAM I/IA IOMY/ApU3allii HAyKOBOI
OCBITM, BMKOPUCTAHHA iHHOBALifiHMX IIe€JAarOoriYHMX TEXHOJOril, AKi
CIPUATUMYTb (POPMYBAHHIO iHHOBAIIITHOI KOMIIETEHTHOCTI SIK B Y4HIB,
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Tak i B yunTesni. Po3rissHeMO 3B’ 430K aKTya/IbHUX /I BUMTE/IiB Ta Mail-
OyTHIX y4uTesiB OCBIiTHIX TpeH[iB 3 HAYKOBOIO OCBIiTOIO Ta iHHOBAIIiil-
HOI0 KOMIIETEHTHICTIO.

STEM/STEAM-ocBita — cy4acHe ocBiTHe sBuie. [i MeTa monsrae
Y PO3BUTKY BMCOKOOPTaHi30BaHOTO MUC/IEHHA Ta HaBYaHHA Y4HIB /A
eeKTMBHOrO 3aCTOCYBaHHSA 3HaHb, OTPUMAHUX Y TAKUX JVCLUIUTIHAX,
SIK HayKa, TeXHOJIOTif, iH)KeHepisA, MaTeMaT/Ka Ta MMUCTELTBO, HULAXOM
HAaBYaHHA Ha OCHOBI IIPOEKTIB Ta 3aCTOCYBAaHHA JOCIiIHUIBKO-IIi3HA-
BasibHOTrO Merony HaBuaHHA. STEAM-ocBiTa € ofHUM 3 MeTOfiB iHTe-
rpauii HaBYaJbHMUX JVMCUMIUIIH, YOrO i BMMAaraloTb Cy4acHi iHHOBalil.
OcuosHa BigMinHicTb STEM Big STEAM nosnsrae B Tomy, mo STEM uir-
KO 30CepeKyeTbcs Ha HayKoBMX KoHUenniax, a STEAM pocnimxkye Ti
X caMi MOHSATTSI, ajie pOOUTD Ije MIIIXOM JJOC/TIKEHHS Ta METO/IiB HaB-
YaHHs Ha OCHOBI IIpo06/1eM, 1110 BUKOPUCTOBYIOTBCS Y TBOPYOMY IPOIIEC.
Ynposamxernna STEM-nifxony cTBOpIo€ mepegyMoBI [/iA 3aliKaBJIeH-
HA Y4YHIB IPUPOJHMYMMY Ta TeXHiYHMMM Aucunminamu. STEAM-ocsi-
Ta Yepe3 MPAKTUYHI 3aHATTA JeMOHCTPYE YYHAM BUKOPUCTAaHHA HAyKO-
BMX i TEXHIYHMX 3HAHb y PEAJIbHOMY >KUTTI.

Ycmimne BrpoBamkenHss STEAM-ocBitu 3anexutsb Bix chopmoa-
HocTi B yunteniB STEAM-KkoMIIeTeHTHOCTEI, AKi MOXKHA IIOJATH Y BU-
71471 BiZIOBiHMX HABUYOK, 3HaHb Ta BUMIB AiAnbHOCTI (mabn. 2.1.2),
B OCHOBY pO3pOOKM SKMX OY/I0 NMOK/Ia/IeHO IiXOAM BYEHUX IS OIUCY
STEM-kommeTeHTHOCTI [49].

Tabnuys 2.1.2

CKIAJJOBI STEAM-KOMIIETEHTHOCTI

Hassa XapakTepucruka

Kputndne MucneHHdA, pO3yMiHHA IPOYMTAHOTO, AKTVBHE CITyXaHHS,
apryMeHTOBaHEe BIUC/IOB/IIOBAHHA BJIACHOI JYMKH, BUPILIEHHA CKIafl-
HUX 1po6/eM (LIUIIXOM PO3OMTTA Ha MEHII i 3pO3yMisili), Cy/pKeHHs
Ta IPUIHATTA PillleHb, ICbMO, 3[[i/iICHEHHS MOHITOPUHTY, aKTUBHE HaB-
HaBuuky | 4aHH:A, yrpaB/liHHA 4acoM, CKOOPAMHOBAHA B3a€MOJIisA, aHaJIi3, MaTeMa-
TUYHI HABMYKY, COLIia/IbHa CIIPUITHATIUBICTD, CTBOPEHHSA IHCTPYKTaXKy
L1010 OLIiHIOBAHHS, IIPOBENEHHA HAYKOBOTO JOC/Ii/[XKeHH, CTpaTerii HaB-
YaHHS, COPUITHATTS Ta peaslisallis HOBYX ieil, caMOBUpaXkeHHs Y cdepi
MY3UYHOTO, 06pa30TBOPYOro T iHIIMX BUIIB MVICTEIITBA
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IIpooosscerns mabn. 2.1.2

Hassa XapakTepucTHKa

AHIIiICbKa MOBa, MaTeMaTIKa, KOMn’mTepM Ta €IeKTPOHiKa, TeXHika
3HaHHA Ta TEXHOJIOTil, OCHOBYM MUICTELITBA, a/JMiHICTPYBaHH:A Ta yIpPaBJIiHHA,
€aM0o00C/TyroByBaHH, HaJaHHA IIOCTYT, OCBiTa Ta HABYaHH:

OtpumanHs iHdopmawii 3 pisHUX [XKepest, TPUITHATTS pillleHb Ta BUPi-
IIeHHA MPo6yIeM, BUKOPYCTAHHA KOMIT I0Tepa, CIIIKYBaHHA 3 KepiBHN-
KaMI, KOJIeraMy Ta IiJIZIeI/IMMIU, OHOBJIEHHA Ta BUKOPUCTAHHA BifilO-
Bi[HUX 3HaHb, aHai3 jaHuX abo iHpopmalil, ineHTndikaris 06’ eKTis,
IpoLeciB Ta MO, ompaioBaHHs iHopMarliii Ta faHNX, TOKYMEHTY-
BaHHA/3amuC Ta 30epexkeHHA iHdopMalii, opraHizalis, nIaHyBaHHA
Ta BM3HAYE€HHs NPIOPUTETHOCTI AisA/NIbHOCTI, TBOpYE MIUC/IEHH:, BCTa-
HOBJICHHSI Ta HiATPUMKA MDKOCOOUCTICHMX CTOCYHKIB, OLIiHIOBaHHA iH-
dopmanii /151 B3HaUYeHHs BifIIOBIAHOCTI CTaHAApTaM, iHTepIpeTalis
3Ha4YeHHs iHdopMaril s iHIIMX, MOHITOPUHT IIPOIECiB, MaTepiasiB
4) OTOYEHHS, CHIJIKYBaHH:A 3 0c00aMIl [103a OpraHisaliieo, OL[iHIOBaH-
HA KiIbKICHMX XapaKTepUCTUK IPOAYKTIB, mopilt un indopmarii, cy-
TPKEHHs MPO AKOCTi pedeli, MOCTYT 4M /I0fieil, HABYaHHA Ta HaBYaHHsA
iHIINX, IUTAHYBaHHA POOOTM Ta JiANBHOCTI, pO3pobKa Iiieit Ta cTpa-
Teriil, KOOPAMHALsE pO6OTH Ta FLUIBHOCTI iHIINX, HaAHHS KOHCYIIb-
Talliil, PO3BUTOK Ta CTBOPEHH: KOMAaH, OIVIAS 00/IaTHAHHA, CIIOPYH Y1
MarepiasiiB, HaBYaHH:A Ta PO3pOOKa, KEPIBHUITBO, MOTUBALIis YIEHIB
KOMaHJIM, TOTOBHICTb OpaTy BifIIOBifa/bHICTb 3a BJACHI pillleHHA,
3IiMICHEHHSI IPOEKTIB, sIKi MAIOTD KY/IbTYPHY, CYCIIINIbHY 60 KOMepI1ili-
Hy L[iHHiCTb, CIpUIIMaHHA TBOPIB Pi3HUX BUJIiB MICTELITBA Ta iX IpaK-
TUYHE ONAHYBaHH:A, aHA/i3 Ta OLiHIOBAaHHA NOCATHEHb HAl[iOHA/IbHOL
Ta CBIiTOBOi KyJIbTYpM, OPiEHTYBaHHA B KyIbTYPHOMY Ta J[yXOBHOMY
KOHTEKCTi Cy4acHOTO CyCHi/IbCTBa, 3aCTOCYBaHHSA METOJiB CaMOBMXO-
BaHH:, OPIEHTOBAHMX Ha 3araJbHOIONCHKI LIIHHOCTI

HisnbHICTD

Jlo iHHOBaLiIHOI KOMIIETEHTHOCTI JOCHiZHUKN YHiBepcuTeTy LleH-
TpasbHOro MiunraHy 3apaxoByIOTb TaKi CK/IafoBi [45]: TBopyicTs, mif-
IPUEM/INBICTD, epenOadeHHs Ta BpaxXyBaHHs IEPCIEKTUB, IPOTHO3Y-
BaHHJ, yIIpaB/liHHA 3MiHamu (mabz. 2.1.3).

[TopiBHioroun iHHOBaniiHy Ta STEAM-KOMIIETEHTHOCTi, MOXXHa
CTBEepKYBaTH, 10 KOKHA 3 HUX Ma€ i CBOI 0cOOIMBOCTI, i 6araTo cIinb-
Horo 3 iHmmMmu. lle o3Havae, Mo A4 BUPILIEHHA 3aBJaHb HayKOBOI
OCBiTM BUMTEIIi MAIOTB 1[i/IeCIIPsMOBaHO (OPMYBATH B Y4YHIB IepIIodep-
rOBO 3a3HaueHi KOMIIeTEHTHOCTi. basoBuMu mMeromamu ix popMyBaHHA
€ mpo6ieMHe HaBYaHHs, METOJ] HaBYA/JIbHUX NPOEKTIB Ta [JOCTiAHNUIIb-
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KO-Tli3HaBa/IbHUI1 MeTOf. [JocBif mokxasye, 1o iX po3yMHe NO€ENHAHHA
ae 6a>kaHi pe3y/IbTaTu y pO3BUTKY HaYKOBOI OCBIiTI.

Tabnuys 2.1.3

CKIAJOBI IHHOBAITITHOI KOMIIETEHTHOCTI

Hassa XapakTepucTHKa

lenepyBanns ifjeii: CTBOpeHHsA PiSHOMAHITHUX MIJXO/IB 1O BUPi-
IIeHHS IPOOTIEM.

KpuTndHe MMUCIEHHA: JIOTiYHe BUSHAYEHH: CHIbHUX Ta CTAOKUX
CTOpIH PIi3HMX MOXK/IMBUX IIIXOAIB O BUPILIEHHS MPOOIEMI.
CuHTes/peopraHisalif: HOLUIYK KPAIOro CIOco0y BUpIilIEeHHS
npo6/ieMy LIAXOM CHHTe3y Ta peoprasisanii iHpopmarii.

TBopuictp

Teopue BupilleHHs TPO6IeM: BUKOPUCTAHHA HOBUX ifIeil LS BU-
pileHH:A mpobmemu

BusBneHHsa mnpoOnemy: BU3HaYeHHA (DAKTUYHOTO XapakTepy
Ta NPUYMH BUHUKHEHHs IPO6IeMU Ta AMHAMIKM, 1O JIEKUTD
B IX OCHOBI.

[Tomryx ymocKOHa/leHHA: MOCTIHMUIA TOMIYK IIJIAXiB YIOCKOHA-
JIEHHSA OpraHisallil mpollecis.

36upanHs iHpOpMalil: BUABIEHHA KOPMCHUX iH(POpPMALiTHIX
IPKepert, 30MpaHHs Ta BUKOPUCTaHHs /uiie Tiel indopmarii, sika
€ BOX/IMBOIO I BUPILIIeHHSA IPO6IeMN.

Ilignpuemnuesictb

Hesanexne MMUCIEHHA: MMUCIEHHS «I103a CKPUHDBKOKI», HABiTb
AKIO 1ie iHOZ1 MOXKe CyIlepeunTy IOMY/IAPHIN AyMIi BIIMBOBOL
mropuHN. TeXHONOTiYHa KMiT/IMBIiCTD: pO3yMiHHA Ta BUKOPMCTAH-
HsI TeXHOJIOTII [/I51 BFOCKOHA/IEHHsI pO6OUMX IIPOLieciB

BigxkputicTh [0 ifjeii: rOTOBHICTb CIyXaTy NPOMO3MLiI iHIIMX
Ta crpobyBary HOBI iftel.

HocnigHuibKa Opi€eHTallis: CIIOCTepeXXeHHs 3a MOBEIiHKOW iH-
LIKX JIIOfell, YBaXKHICTh Ta BiJKPUTICTb /A ifjeil Ta pilleHp iH-
mKX. 3HaOMCTBO 3 JIIO[IbMM, JPYKOBAaHMMY MaTepiajaMi B Cy-
MDKHUX Taly3saX HayKM 7S 3HAXO[PKEHHA iHHOBaIlili, HOBOBBe-
JleHb Yl CyJaCHUX TEHJEHLIil y BillIOBiHil ramysi.

ITepenbaveHHs
Ta BPaXyBaHHs

NIepCIIeKTHB . . . . y
CriBnparia: ciiBnpans 3 iHIIMMM Ta TTONTYK YMOK iHIINX JTIOfei

IULA JOCATHEHHS TBOPYOTO PE3y/bTaTy.

3aydeHHs 0 iHTepeciB, OB’ A3aHMX 3 HEPOOOUOI0 [is/IBbHICTIO:
nomyk iHopmarii 3 iHImMX ranyseit i cdep XUTTA 1A 3HaXO-
IPKEHHsI HOBYIX ITi/IXO/iB /1O BUPillIeHHsI IpO61eMu
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IIpooosserns mabn. 2.1.3

Hassa XapakTepucTHKa

CucrteMHe CIPUIHATTSA: BUSHAHHA BX/INBUX 3MiH, AKi Bi}16yBa-
I0ThCS B CUCTEMI, 200 ITPOTHO3YBaHHSI Yacy TaKMX 3MiH.

OriHI0BaHHA TOBTOCTPOKOBUX HACTiAKiB: pO3yMiHHA TOTO, 11O
3MiHa CHCTeMU BeJie /1O JOBTOCTPOKOBIUX 3MiH.

ITIporHo3yBaHHA | BaueHHs: CTBOpEHHs MOJieNli ifleambHOro po6oYoro cTaHy opra-
Hizarii.

Vipap/iHHA MaitOyTHIM: OLliHKa MatOyTHIX HaIPAMKIB Ta pu3u-
KiB Ha OCHOBI IIOTOYHMX Ta MailbyTHIX CMIPHUX i CTAOKMX CTO-
PiH, MOXX/IMBOCTEN Ta 3arpo3

Uy TnmuBicTh JO cuTyaliil: OLiHIOBAaHHA CUTYaLiiHUX O3HAK, AKi
IIPOCYBAOTh a0 ra/IbMYIOTh ifje10 3MiH.

BusHayeHHS CTaTyc-KBO: TOTOBHICTb AiATM BCymeped Tpaju-
LIIHOMY MiJXO#Y, KOIM Tpajulis IIepellKO/>Kae IOKpallleH-
HIO epeKTMBHOCTI. IHTeneKkTyanbHe PM3MKYBaHHA: TOTOBHICTDH
Ta 3JaTHICTb MpUIIMaTy 3a HeOOXiTHOCTI MepebadeHi PUSUKIL.

Ynpasninus
3MiHaMM

[ligcuneHHs 3MiH: 3a0X0UeHH: MifiIEITINX O CTBOPEHHS iHHOBA-
LiHNX pillleHb, MigTPMUMKa iHilliaTUBHOCTI Ta TBOPYOCTI B JII0-
ISIX, CIIPUAHHA IHCTUTYLiOHaMi3allil iHiiaTuB 3MiH

ITpo6nemue HaByanus (PBL — Problem Based Learning) — 1e metop
HaBYaHHA, Y AKOMY CKJIa[jHi pea/sbHi Ipo61eMy BUKOPUCTOBYIOTbCS AK
IHCTPYMEHT, L]0 CIIpYsAE HABYAHHIO YYHIB IIOHATTAM Ta IPUHINUIIAM, a HE
BUK/TalaHHIO (pakTiB Ta moHATh. OxpiM 3micty, PBL Moxe cripusaTtu po-
3BUTKY KOMYHIKaTMBHJX HaBMYOK Ta KpUTUIHOIO MUCIIEHHS, 3JaTHOCTI
10 po3B’sA3yBaHHA IpobyeM. Ile TakoxX Mo)ke 3a6e3MeunTy MOXXIMBOCTI
s pobOTM B Tpymlax, HOIIYK Ta OLHKY AOCTIJHMIIBKMX MarepiasiB
Ta HABYAHHA IPOTATOM yCbOTO SKNUTTA [23].

[Tpo6meMHNMIit METOf, CIIpYsA€ PO3BUTKY B YUHIB HaBUKIiB BUIIOTO PiB-
H#, TAaKUX K BUPIIIEHH:A IPO6IeM Ta KpUTUYIHE MIUCIIEHHS, JOOMpaoun
inpopmaliito 3 IpUKIagaMy 3 BJIACHOTO XXUTTA Ta BU3HAYEHHAM Iep-
CIIEKTVB HaBYaHHA [82].

IIpoexTHa AiANBHICTD y4HIB, 1O 3/iJICHIOETbCA IPHU 3aCTOCYyBaHHI
MeTofly HaBua/IbHMX Npo€KTiB (Project Based Learning), Bumarae BuB-
YeHH: He JIMIIe 00’ €KTa Ta MpefiMeTa JOC/Ii/[KeHH: IIeBHOI HayKOBO] ra-
Ty3i, ajze J1 CyMDKHMX rajry3eil HayKuy, 10 IIPUBEfie JO Pe3y/IbTaTiB MeTa-
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Mi3HAHHA Ta iHTerpOBaHOI HaBYa/IbHOI Jif/TbHOCTI. Y IIbOMY KOHTEKCTi
HaACKPAaBIlIMM NPUKIA/IOM peaidalii MDKIVCIUIIIIHAPHOTO MigXOmy
€ HaByasmbHa MeTofiuka STEAM, mpu sacTocyBaHHi AKOI TeXHiuHi amc-
LUUIUIiHY TigTPUMYIOTbCA He JIMIIE TYMaHITapHUMIH, a /i MalOTh TBOPYY
cknazioBy. Ocobmmsictio STEAM-0cBiTI € Te, 1II0 TPOEKTHA Ais/IBHICTD
HOEAHYE B 061 AK MpaKTU4YHY pobOTy (Py4HY IIpaljio, TBOPYICTD), TAK
i HayKoBi ocimKeHHA. [HTerpanisa pucunIvTiz (IpUPOAHNYNX HAYK, 3a-
raJIbHOTEXHIYHNX Ta TeXHOJIOTiYHIX, BUBUYEHHS MUCTEIITBA Ta COIlia/Ib-
HO 3HAYYIIUX IOVICLIUIIIIH) 6aSY€TbCH Ha MPOEKTHIN AIAIBHOCTI 1 MOXe
CTaTy HiAIPYHTAM iHHOBALiTHOI Jis/TBHOCTI B MaitOy THbOMY.

SIk150 MeToY MPOOIEMHOTO HaBYaHHSI Ta HABYaJIbHUX ITPOEKTIB Ya-
CTO BMKOPMCTOBYIOTbCA BUUTENAMU, TO JOCTiJHUIIbKO-Ii3HABAJIbHUI
METOJ, 1lle He CTaB MONMY/IAPHUM. MeTOof JOCTiTHUIbKO-Ii3HaBa/IbHOTO
HaBYaHHs, a00 MeTOf], 3aCHOBaHMII Ha 3annTi (inquiry), B mefjaroriyxe Ha-
YKOB€ KOJIO YKpaiHy IIOTpaluB He TaK JaBHO, X04a TiCHO IepeNIiTaeTh-
¢ 3 Ipo67eMHMM HaBYaHHAM. [JOCIifHUIIBKO-TIi3HaBa/IbHEe HaBYAHHS
(IBL — Inquiry Based Learning) po3risapaioTh K miaxin, BigmosigHO 0
SIKOTO Y4YHi BUPILIYIOTh IPOO/IEeMM, BUKOPUCTOBYIOUM HAaBUYKM JOCIIifI-
>KeHHA. Hapuarounch Ha ocHOBi IBL, y4Hi 3a/1y9ar0ThCA O CIIPAaBXHBOTO
HayKOBOTO IIPOLECY BiJKPUTTS, OTXKE, 10 HAYKOBOI OCBIiTH.

BuxopucroByeTbcsa TepMiH “inquiry” (B cydacHiil aHIIIICBKiit MOBi
inquiry o3Hauyae 3ammT, Ai3HAHHA) fAK [if 3a 3aUTOM Ha OTPUMAHHSA
HesKuX iHpOpMaliiiHUX JaHMX. YKpaiHCBKOI0 MOBOIO “inquiry” TOYHi-
Ille TIepeK/IacTy SK 3aIUTyBaHHA (pOCiiicbkolo — Bompoluranue). Tomy
BAapTO FOBOPUTH He MPO AOCTIJHUIILKIIN, a IIPO 3alMUTYBAJIbHUI MiXi,
110 Iepenbavae mporiec misHaHHA. 3annuTyBaHHA (inquiry) — croci6 Ha-
BYAJIbHOI POOOTH, AKMIT PO3YMIETbCA AK AUHAMIUHMII TIPOLIEC, L0 JA€
3MOTI'y JUBYBaTHCA i lepeliMaTncs, fi3HaBaTUCA i posyMitu cBiT. Le cu-
CTeMaTM4He PO3CIIi[yBaHH:A [esAKOro IMTaHHA, MpobneMu abo MOXOf-
JKE€HH:A JeAKOro MOHATTA. BOHO MPOHM3ye BCi aclleKTH HAUIOTO >KUTTS
i Mae K/II0YOBe 3HAYeHHs B Ipolleci GopMyBaHHs/BUPOOIEHHS HOBOTO
3HaHHA. BUKOpUCTaHHA 3aMTYBaHHA B IpOLleCi BUBUYEHHA IPUPOSHIU-
YMX HayK Iepef6adae, Mo yIHi MaloTh MOK/IMBICTD BIIKPUTH, BUSBUTHI
1 cebe B Ipolieci HaBYa/IbHOI AiAIBHOCTI 1II0CHh HOBe (3p03yMiso, cIo-
YaTKy Cy0’€KTMBHO HOBE), 3alIPOIIOHYBATI IOSICHEHHS JOCTIKYBaHUX
ABMLI, GOPMY/IIOBATH IIOHATTS, HepeBipATHU NpoleC [iANbHOCTI 11 OLi-
HIOBATH ii pe3y/nbTaTy Ha OCHOBI OflepKaHMX JaHMX.



120 ModepHizayis oceimu e yugh 1y eumipi: 16Ha MoHozpaghis, 2021
P Pp y p pagp

CaMe ToMy BYeHi 3apaXOBYIOTb Lieil METOf 0 HayKOBUX, AKi CIIpU-
AITh POSBUTKY HAayKOBOI OCBiTM cycminbcTBa. HanjioHanbHi cTraHzapTn
HAayKOBOI OCBIiTM BM3HAUYAIOTb 3aINT SIK CYKYIHICTb B3a€MOIIOB 3aHIX
IIPOIIECiB, 3a IOIIOMOTOI0 AKMX Y4YeHi Ta Y4Hi CTaBIATh NUTAHHA IPO
IIPUPOJHUII CBIT Ta JOCII/KYIOTD ABUIIA; POOIAYN Iie, Y4Hi 3700yBalOTh
3HaHHA Ta PO3yMiHHA HOHATD, IPUHLNUIIIB, MOJie/Iell Ta Teopilt [82].

IBL € OCBiTHBOIO CTpaTeri€ro, y AKiil y4Hi JOTPUMYIOTbCA METOJIB
i mpakTukK, momi6HO [0 MpodeciiiHNX y4YeHuX, A MOOYZOBU 3HAHb.
Ile MOXXHa BM3HAUUTH fK IIPOL[eC BUABJIEHHS HOBUX 3B A3KiB, TOOTO
y4eHb (pOopMyITIoe TinoTesn Ta MPOBOAUTH IX TECTYBaHH:S y GopMi eKc-
IIepUMEHTY Ta/abo criocTepeskeHHsA. YacTo Ije po3IIAAeTbCA AK MiaXif
10 pO3B’s3yBaHHA IpoOieM i meper6ayae BUKOPUCTAHHS HEKiNMbKOX Bifi-
moBifHMX HaBMYOK [94]. HaBuaHHs, 3acCHOBaHe Ha 3aINTi, MiIKPECTIOE
aKTVBHY y4acTb Ta BiJIIOBifa/JbHICTD y4YHIB 3a 3000yTTS HOBMX 3HaHb
[53]. Y npomy mporeci yuHi 4acTo MPOBOAATH CaMOpPEryIbOBaHe, YacT-
KOBO iHIYKTMBHE Ta YaCTKOBO JE€NYKTVBHE HaBYaHHH, €KCIIEPMMEHTU
3 BIBYEHHsI 3B’sI3KiB IPMHAVIMHI /11 OFHOTO HAOOPY 3a/IeXXHNX Ta He3a-
JIOKHUX 3MiHHUX. BapTo fomaTy, 1o y 6ibiocTi BUNaaKiB Te, o Ay
Y4HiB € HOBUMM 3HAaHHAMM, HE € HOBMMM 3HAaHHAMM CBiTY, HaBiTh AKILO
1eil MiAXix MOXKe Oy T THYYKO BUKOPUCTAHMII yYEHUMMY J1s 3AiVICHeHHS
CBOIX BiJKPUTTiB HOBUX 3HaHb.

Y mabnuyi 2.1.4 Bino6pa>keHO MOPiBHAHHSA 3a3HAYEHUX METOJIiB pO-
3BUTKY HayKOBOI OCBITI.

IBL — e KOHCTPYKTUBICTCBKUII IifIXif], y AKOMY y4YHi HECYTb Bif-
MOBIiJJa/IbHICTh 32 CBOE€ HaBYaHHSA. BiH NOYMHAETHCS 3 JOCTiIKEHHS
(exploration) Bifomux ¢akTiB Ta HOOYZOBY 3aNUTaHb, 10, CBOEIO Yep-
rol0, Befie 1o OinbI rMboKoro focmipkenHs: (investigation) mpo6memn/
imel Ta mocTaHOBKM HOBMX 3amMTaHb. BiH nepen6avae sannuraHH:, 30ip
Ta aHaji3 indopmauii, momyk po3s’saskiB (generating solutions), mpmit-
HATTA pimeHb (making decisions), migTBepXeHHA OTPUMaHNX BUCHOB-
KiB (justifying conclusions) Ta BxxuBanHs 3axonis (taking actions).

3 meparoriyHoi TOYKM 30py CKIafHMI HAyKOBMII TIIpolec
MOJI/IAETCA Ha MEHIII, JIOTIYHO OB dA3aHi OgMHNI, AKi CIPAMOBY-
I0Th YYHIB Ta NPUBEPTAIOTh YBary 40O BaXKIMBMX OCOONIMBOCTEIl Ha-
ykoBoro MucineHss. lli okpeMi ogyHMIli Ha3MBaIOTh eTallaMU FOCTIi-
IKeHHS, a IX B3a€MOIIOB sA3aHMIT Habip popMye BOCTiTHUIIBKIUI LKL
HasyanpHa niTepaTypa onmcye pisHi eTanmy Ta UMKIN FOCTIIKEHHS.
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Hanpuknag, mogens 5E (puc. 2.1.5) BOCTiZHULIBKOTO LVKITY, 3aIIPOIIO-
HoBaHa P. Bait6i, mepen6avae IATh eTamiB JOCTIIKEHHS: 3a/TydeHHS
(Engagement), pocmimxenns (Exploration), noscuenns (Explanation),
po3po6ky (Elaboration) Ta ouinky (Evaluation) [14]. Mogenb orpumaa
Ha3By 5E, OCKi/IbKM Ha3BM BCIX IT'ATY eTaIliB JOCTIJHUIIBKOTO LIMKITY aH-
I7IIICBKOI0 MOBOIO ITOYMHAThCA 3 niTepn E.

JOCTIXERRS PO3POBKA

Puc. 2.1.5. Mogens 5E gocnigHubkoro uukiy [14]

3anpornoHoBauuil YaritoM ta OpefepikceHOM HOCTITHUIBKUI VKT
TAaKOXX BU3HAYAE I ATh eTalliB JOC/IiPKEeHHs, ajie T03HaYa€ IX AK IUTaH-
Ha (Question), mporHosyBanHs (Predict), excriepument (Experiment),
mopenb (Model) ta 3acrocyBanns (Apply) [137]. OueBupgHuM posme-
JKYBaHHAM MDK LMMMJ IPUKIaJaMIi € Te, IO IIOYATKOBi eTanmy LUKIY
5E (3a/y4eHHs Ta HOCTIIKEHH) Nepe0avaroTh IOYaTOK HOCTiKEeHHS
3 IHAYKTMBHOTO (eMIipMYHOr0/KepOBAHOTO NAHUMMU) IiIXORY, TOAL AK
nepuri i a3y unkiy focnimpkenna Yaiira Ta @penepikceHa (muTaHHA
Ta IPOTHO3YBAaHHs) IPONOHYIOTh AeAYKTUBHUI (Teopis/rimoTesa) mif-
xig. OpHak AK IHAYKLiA, Tak i efyKLis MOXYTb CIiBICHYBAaTH Y LMK
TTOCTTi>KeHHS.

M. Ilepacre, K. Manori Ta iHImMy aBTopamu 6B 3aIIpOIIOHOBAHUI
LIVIKJI JOC/IiZPKEHHA Ha OCHOBI IIMPOKOTO OIVIA/lY OIIMCAHMX B IiTeparypi
LMKTB JOCTiKeHHA. Mopjenb JOCHiIHUIIBKOTO HaBYa/JbHOIO LKy
CKJIaJIA€ThCS 3 HACTYMHMX eTamiB: opienranii (Orientation), KoHLeNTY-
amisauii (Conceptualization), gocnimpkennsa (Investigation), o6roBopeH-
u4 (Discussion), BucHoBkiB (Conclusion) [66].
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HocmgHnIbKO-Ii3HaBa/JIbHMIT MeTOf (3aCHOBaHMIT Ha 3aIlMTi) Mae
CTaTyU HaMBa)kKIMBIIIVMM KOMIIOHEHTOM HayKOBOI IIPOrpaMy Ha BCiX piB-
HAX 1 B YCIX Taly3saX HayKIL.

IIpy 3acTocyBaHHi BCiX ONMCAaHMX METOHNIB HAaBYAaHHA J/IA 3abes-
NeYeHHS PO3BUTKY HAyKOBOI OCBITY JOpeYHMM € e(eKTVBHE BUKOPU-
CTaHHA NV(POBUX IHCTPYMEHTIB BiiIOBiHO 10 OCHOBHMX BU/IB /1if/b-
HOCTi, 3a3HaYeHux B omuci STEAM- Ta iHHOBaIiifHOI KOMIIETEHTHO-
creii. e 3acBiguyroTh pesynbTaTyl IPOBENEHOIO ONUTYBAHHSA BUMTENIB
Ta BMK/IAJla4uiB: HU3bKa 3alliKaB/IeHICTh YUUTENB y BUKOPUCTaHHI Imd-
POBUX IHCTPYMEHTIB 11 HAYKOBOTO IOIIYKY, aHaJIi3y HayKOBUX POOIT
tomo (puc. 2.1.6).

3auikaBneHicTb BUKNaAauiB Ta BUATENIB
LMGPOBUMMU IHCTPYMEHTaMM

70%
60%
50%
40%
30%

20%

3piicHeHHs nowyKy

CriinkyBaHHs Yepes nowuty

Ayzio- Ta Bife03B'a30k uepes IHTepHeT
OHnaiiH-nepeknag

MpoBejeHHA onuTyBaHHs

yepes IHTepHeT

Be3neuna pobora B IHTepHeTi
Po6oTa 3 OHAalH-A0KyMeHTaMK
Po6oTa 3 TeKCTOBUMM AOKYMEHTaMM
Po6oTa 3 enekTpoHHUMY Tabauus
Po6ora 3 npeseHTaLisvu
IHcTpymeHTH Google

MobinbHi goaatkn

CriiikyBaHHs B peXuMi OHaiiH
CninkyBaHHs 3acobamu

MObiNbHUX NPUCTPOIB

HaykoBuii nowyk

HapaHHsa goctyny A0 HaykoBux pobit
AHani3 HaykoBux pobit

YnTaHHA HayKoBuX pobiT

e BUKNAJAUI e BuuTeni

Puc. 2.1.6. PesynbraTyi ONMTYBaHHA IIOMIO 3alliKaBJI€HOCTi BUNTEIIB
Ta BUK/IafIadiB HUPPOBUMHU IHCTPYMEHTAMNU

Ha ocHOBi mpoBefieHOro OnMTyBaHH HAMM Hi/ITOTOBIEHO OMMC -
POBUX IHCTPYMEHTIB 11 GpOPMYBaHH OCHOBHUX BU/IB Ais/IBHOCTI IIpu
3arpoBaj>)KeHHi F'OJIOBHNUX eTalliB JOCTiIKeHHs (maban. 2.1.5).
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Tabnuusg 2.1.5

LUV®POBI IHCTPYMEHTY JIJId PO3BUTKY HAYKOBOI OCBITU

Ipyna qudpoBux iHCTpyMeHTiB It
3a6e3neYeHHs BillIOBiHOT HABYAIbHOT
IOCTiTHUIIBKO-Ii3HABAIbHOI Tis/IbHOCTL

Ipuxnagu undpoBux iHCTPYMeHTIB
B4 DiFTPUMKM i€l HaBYaTbHOI JiANbHOCTL

Incrpymentu s po6otu B InTepHerTi

Incrpymentn g opranisanii
CIJIKyBaHHA €/IEKTPOHHOIO IIOLITOI0

Outlook, Gmail, ukr.net

IHCTpYMeHTH J/1A1 3ilICHEHH I IIOLIYKY

Google, Bing, Baidu, Yahoo!, DuckDuckGo

[HCTpyMeHTH [I/IA CKOPOYeHHs
URL-appecn

Bit.ly, TinyURL, Is.gd, Branch.io, Ow.ly

IHcTpyMenTH /14 aypio-
Ta Bifje03B’A3KY yepes IHTepHeT

Skype, Talky, WeChat, ooVoo,
Google Hangouts

Incrpymentn ajia oHnaiiH-niepeKnIamy

translate.google, PROMT, context.reverso

IncrpymenTy 1 KOHBepTaLii JaHNX

online-convert, docspal

IncrpymenTy 11 BUMipIOBaHHA
MIPOIYCKHOI 3JaTHOCTI

Cacti, Splunk, BandwidthD,
Solarwinds Real

IncTpymenTu 1 npoBefieHHA
ONMUTYyBaHHA Yepes InTepHer

Kahoot, Socrative, Mentimeter,
Google Forms

THcTpyMeHTH /151 6€31e9HOI po6oTH
B InTepHeTi

Avast!, ClamAV, Kaspersky Virus Scanner,
AdBlock

IHCTpyMeHTHI A/t po6oTH
3 OHJIAITH-JOKYMEHTaMI

GoogleDocs, MS Office 365

IHCTpyMeHTH /1 po6OTH
3 XMapHMMM CXOBUIIIAMM TaHUX

GoogleDrive, 4Shared Free File Sharing,
Dropbox

3axOIIeHHsI eKpaHa Ta KOIIOBaHHs
300pakeHb 3 IHTEpHeTY

Lightshot, FastStone Capture, Snagit, Jing,
KSnapshot

3aBaHTa)KeHHS MY3UYHUX JIDKEPpET

iMusic, Media Drug, Vuze, Frostwire

[HCTpYyMeHTH JyIst BiiIpaBIeHHsI
Be/IMKMX aiiiB

Egnyte, YouSendlt, Sharefile, Dropbox,
WeTransfer

[HCTpYyMEHTH J/IA CTBOPEHHA BeOcaiiTy

Wix, SiteBuilder.com, weebly, Logo Duda

CTBOpEeHHS Ta KepyBaHHsA
CIi/IbHOTaMU

WikiSpaces, Facebook, Trello, GitHub,
Meetup, Google Drive, Google Analytics

ITy6nixyBanHs Bifeo/doro

Facebook, Twitter, Pinterest, Instagram
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Ipyma nudpoBuX iHCTpYMeHTIB I
3a0e3neYeHHs BiINOBIIHOI HABYaTbHOL
MOCTiTHUIIBKO-Ii3HABATbHOI Tis/IbHOCTI

Ipuxnagu uudpoBux iHCTPYMeHTIB
IJ1A MiATPUMKY i€l HAaBYaIbHOI KiAMbHOCTL

IHCTpyMeHTH [/11 POGOTH 3 eIEKTPOHHUMU JOKYMEHTaMI

IHCTpyMeHTH /1 po6OTH
3 TEKCTOBMMI JOKyMeHTaMI

MS Word, Open Office, GoogleDocs

[HCTpyMeHTH /1 po60TH
3 eMIeKTPOHHMUMMU TaOIMIIsIMU

MS Excel, Open Office, GoogleDocs

IHCTpyMeHTH A/t po6oTH
3 IIpe3eHTaliAMY

MS PowerPoint, Sway, GoogleDocs, PowToon

IncTpyMeHTHI A1 po6OTH
3 6a3aMI JaHUX

Workbench, Navicat, MS Access

IncTpyMenTH i po6oTu 3 aymiodaiimamu

CTBOpEHH Ta pefaryBaHHs
aypiogaiiis

Audacity, Aviary, Kisstunes, Vocaroo, Zamzar,
iTunes: Making a Podcast, Podomatic, Skype,
CallGraph, MP3 Skype Recorder

IligxacTuHr

iTunes*: Making a Podcast, Podomatic,
Skype* CallGraph* MP3 Skype Recorder

Tonocosi Tpancnanii

VoiceThread

Incrpymentn

114 Bisyamisamii gaHux

[HCTpYMeHTH J1 CTBOPEHHA
KOHIIeNTYya/IbHUX KapT

bubbl.us, Cacoo, Exploratree, Mindmeister,
Mindomo, Seeing Reason, Showing Evidence,
Webspiration

ManoBaHHSA

NGA Kids: BRUSHster, NGA Kids: Faces and
Places, NGA Kids: Jungle, NGA Kids: SwatchBox

CrBopenHA rpadiku

Aviary, NGA Kids: 3-D Twirler, NGA Kids:
Collage Machine and Collage Machine I, NGA
Kids: PaintBox and Wallovers, SumoPaint

PenaryBaHHA 306pakeHb

FotoFlexer, Picnik, Pixlr, Pixlr Express, SumoPaint

PeparyBanHs Bineogaiinis

Flickr, iTunes: Creating Video Podcasts,
Motionbox, One True Media, School Tube,

(Vodcasting) Vodcast Directory: Software, Zamzar
IncTpyMeHTH CIIiTbHOTO IMChbMA
Bnoru Blogger, Edublogs, LiveJournal, WordPress

CrinbHi JoKyMeHTHI

Google Docs, j2e, ThinkFree, Zoho

Biki

Google Sites, PBworks, Wikispaces, Zoho Wiki
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Ipyna undpoBux iHCTPYMeHTIB A
3a0e3neyeH s BiIIOBiHOI HABYAaTbHOIL
MOCTiTHUIIBKO-Ii3HaBATbHOI TisMbHOCTI

Ipuxnapu uudppoBuX iIHCTPYMEHTIB
IIA NiATPUMKY i€l HAaBYaIbHOI KiANbHOCTL

IncTpymenTy 14 oprasisanii po6oTu BunTensa

Pecypcn i oninoBaHHA

Intel® Education Assessing Projects, QuizStar

Kanenpmap

Google Calendar, HiTask, Yahoo! Calendar,
Zoho Calendar

[HCTpyMeHTM /1A I/IaHyBaHHA
YPOKY

Apple Learning Exchange, Intel® Education
Designing Effective Projects, Intel® Education
Thinking Tools

KoHcnekTyBaHHs / CIMCOK 3aBJjaHb

MyNoteit, NoteStar, Yahoo! Notepad, Zoho,
Notebook

IncTpymenTH ynpapaiHHA IPOEKTaMU

Kanenpapi

Famundo, Google Calendar, HiTask, Yahoo!
Calendar, Zoho Calendar

3aBaHHA Ta BifCTeXKeHHS
OCHOBHIX €TaIliB

Comindwork, MyNoteit, Teamwork Project
Manager, Zoho Planner, Zoho Projects

Crycku cpas, sKi oTpibHO
3pobuTn

Famundo, MyNoteit, Remember the Milk,
Ta-Da List, Google Keep

[HCTpYMeHTH [1 CTBOPEHHSA
€7IeKTPOHHMX KHIT

Pressbooks, Beacon, Google Docs, Zinepal,
PublishXpress, Open Office, Adobe InDesign,
Microsoft Word, Calibre, Scrivener

IHCTpyMeHTH 36MpaHHA JaHUX Ta POPMYBaTbHOTO OIiHIOBAHHSA

(DOPMI/I Ta OTIMTYBaHHA

Google Forms, Polldaddy, Poll Everywhere,
SurveyMonkey

CouianbHe reorpadidHe KapTyBaHHA

Google Earth, OpenStreetMap: The Free Wiki
World Map, UMapper, ZeeMaps

IHCTpyMeHTH I JOCTKEHHA Ta MOIYKY

IHCTpyMeHTH /1 po6OTH
y BipTya/lbHUX Tab0paTopisix

Golabz, Olabs, e-Labs, VideoEasel,
SRM web-suite, NanoWorld, OMNotebook,
MathModelica, Geogebra

IHCcTpyMeHTHI A1 po6oTH
y BifiianieHux maboparopisx

Golabz, Riedel-Kruse Lab, Remote Farm,
Cambridge Weblabs, LTFN, NanoWorld

Iacrpymentu Google

Google Cmamucmuxa noutyxy, Google News,
Google Trends, Google Public Data Explorer,
Google Play
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Ipyma nudpoBuX iHCTpYMeHTIB It
3a0e3neYeHHs BiINOBIIHOI HABYaTbHOL
MOCTiTHUIIBKO-Ii3HABATbHOI Tis/MbHOCTI

Ipuxnagu uudpoBux iHCTPyMeHTIB
IJ1A MiATPUMKY i€l HAaBYaIbHOI KiAMbHOCTL

3akmagkn Delicious, Digg, Diigo
DaitmooOMiHHMKM 4Shared Free File Sharing, Dropbox
DoTOOOMIHHUKM Flickr, Picasa Web Album, SendPhotos

J>xepeno uUTyBaHb

BibMe, EasyBib, NoodleBib Express,
NoodleBib MLA Starter

IHCTpyMeHTH A1 POGOTH 3 MOGUTILHIMY IPUCTPOAMM J/IA HABYAHHA

IHCTpyMeHTH JIA MiIK/TI0YeHH
MOOIIbHMX IPUCTPOIB

SideSync

Cool Reader, Futurio, Zoom,
Mamemamuxka ons dimeil,
Buumo i epaemo, Cnosa 3i cnosa

MobinbHi momaTku

THCTpyMeHTH [T CIIIIKYBaHHA Ta 0OMiHY IOBifOM/IEHHAMI

Chatzy, Google Talk, Skype Chat,
Yahoo! Messenger

IncTpymentn aid crinKyBaHHA
B PEeXXUMi OHJIAiH

IHCTpyMeHTH J/1A CIIiIKyBaHHA

; .. Viber, Telegram, Messenger
3aco6aMu MOOIIbHMX IPUCTPOIB

IHCprMeHTI/I 1A BEICHHA

. Twiducate, Twitter
Mikpo6ory

Google Video (plug-in), Skype, Tokbox,

Bifeo- Ta aymiokoHdpepeHii Yahoo! Messenger

[la 3amydeHHsA Y4HIB AK IIPeACTaBHMKIB HOBOTO IVM(POBOTO IO-
KOJMIHHA [0 NpOoLecy NOCTi/PKEHHA, CTBOPEHHA Y HUX NO3UTUBHOI MO-
TUBALi, CTUMYIIOBaHHA [0 TBOPYOCTi, GOPMyBaHHA HECTAHZAPTHOTO
TBOPYOIO Ta KPeaTMBHOIO MMUC/IEHHS, [Ii3HAHHA HABKOIMIIHLOTO CBITY
Ta JONMTIMBOCTI, ITOIIYKY HOBUX METOJiB BUPIllIeHHA IPOOTeMHNX CHU-
Tyaljill JOLII/IbHO BUKOPUCTOBYBATH CIIeLlia/IbHi €JIEKTPOHHI OCBiTHI ce-
penoBMila, 3aCHOBAaHI Ha 3aCTOCYBAaHHI JOCTIJHUIILKO-III3HABAIbHOTO
metony. [Ipu BpoBamkenHi STEAM-ocBiTu 1e 0co6/MBO BaXX/INBO I1ie
1 9epes Te, 0 Cy4acHi JOCTiHUIbKO-III3HaBa/IbHi €IEKTPOHHI cepefo-
BUIIA, BIpTyabHi maboparopii 3a0X04y0Th JiTell O HayKOBOI OCBITH
[iKaBUM JJIs1 HUX TIPOL[ECOM, SIKMII He 3a/IeKNUTh Bijj MaTepianbHOl 6a3u
3aKJIajly OCBiTH, i pOOIATH JIOTO HOCTYIIHUM IS BCiX Y4HIB.
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Jlo6ip iHCTpyMeHTiB Ta cepefoBMI PO3POOKM HJIs BIIPOBAJKEH-
HS HayKOBOI OCBIiTI K OJJHOTO 3i C11oco6iB popMyBaHH: iHHOBAIiTHOI
KOMIIETEHTHOCTi € Ay)Xe BaknusuM. He Ko)keH y4uTenb TrOTOBUIL IO
BIIPOBA/PKEHHS HayKOBOTO METORY 4yepe3 Opak 3HaHb Ta HEMifrOTOB-
JIEHICTb [JO BUKOPUCTaHHA iHCTPYMEHTIB Ta pecypciB. Bukopucranua
CY4YaCHMX TEXHOJIOTiI Y HaBYa/IbHill JiA/IbHOCTI BYUMarae Bifi y4uTe/nsa He
TiIBKM BUCOKVX NPpOodeciiiHNX HaBUYOK, ajle 11 pillly4oCcTi, HOBaTOPCTBA
Ta KpeaTUBHOCTI.

OxkpiM cepeoBuIL /1A BOCTiIZHUIBKOTO HABYaHHA, BOXKINBUMMU 1A
¢dbopMyBaHH: iHHOBAIiTHOI KOMIIETEHTHOCTI € PeCypcH Ta IHCTPYMEHTH
AK IJIA O3HAVIOMJIEHHS, TaK i /I CTBOPEHHA Ta MPOCYBAHHSA BIACHUX
imeit Ta crapranis (Tonm pecypcu ms crapramis https://ucucfe.lvbs.com.
ua/top-15-resursiv-dlya-startapiv/):

— Trello (https://trello.com) — cepsic, sAxuit fae 3MOry KepyBaru
6i3Hec-mporecaMu, opraHisyBaTy poOOTy KOMAaHAM B OHJIAVH-PEXVMI,
BMICTABJIATH Jie[JIaiHN, IPU3HAYATH 3aBJaHHA Ta KOHTPOIIOBATH CTaH
KO>KHOTO TIPOEKTY;

— Amnatis Tpengis (https://trends.google.com) — 6e3komToBHuMII pe-
CYpC, AKMIL JJa€ 3MOTY 3HAJIOMUTHUCA Ta CTBOPIOBATU Cy4YacHi TeHMIEHI],
361paTy aKTyaJIbHi TeMU NOIIYKY B KOHKPETHMX KpalHaX Ta Tamysax;

— ITomryk imBecTopiB AngelList (https://angel.co) — mnardopma msa
CTapTalliB, AKi XOUyTb 3a/Iy4UTV KOLITU iHBECTOPIB;

— Kickstarter (https://www.kickstarter.com/) — xpayndanguHro-
BUI pecypc A KOPUCTYBadiB, AKi MalOTh iflel0 MPOEKTY Ta XO4yTh Ii
peanisyBaru. IHBecTopamu € 3BuyariHi aropu (6exepu), AKi OTPUMYIOTh
MOXK/IMBICTb CKOPUCTATUCA BMHAXOMOM e JIO TOTO, SK BiH 3’ABUTbCA
B IIPOJAXY;

— Product Hunt (https://www.producthunt.com) — pecypc mns Big-
KPUTTA HOBUX TEXHOJIOTIYHUX IIPOAYKTiB Ta iIHHOBALIIMHUX IIPOEKTIB.

OdeBUAHO, IO K/IIOYOBMMU B IIPOLIEC YCIILIIHOIO PO3BMTKY Hay-
KOBOI OCBiTM € BumuTeni Ta y4Hi. JlocmigHuIbKo-i3HaBaabHe HaBYaHHA
Y4HIB, AKe CHpUATMMe iHHOBAIifAM y KpaiHi Ta Oi/IbII IIPOKOMY BIIPO-
Ba/PKEHHIO CTapTalliB, 3a/€KUThb BiJj IiJrOTOBJIEHOCTI BYUTENIB, AKi
MawTh GopmyBary B yuHiB iHHoOBaliliHy Ta STEAM-KOMIIETEeHTHOCTI.
Came ToMy foninibHO nepenbaunTy i B mpodini Bunrens, i B cTaHmap-
Tax JOro MifITOTOBKY, i y cucTeMi mifBuieHHs KBanidikaiii 3aBgaHHs
mono GopMyBaHHA LMX KOMIETEHTHOCTEI!, LIi/IeCIpsIMOBaHe HaBYaHHSA
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Ta MiIBUIeHHA KBaTidikallii 3 m1TaHb PO3BUTKY METO/IiB Ta TEXHOIOT1i
HayKOBOI OCBITI.

Y cy4acHMX yMOBaxX pO3BUTKY CYCIiIbCTBA, TpaHchopManii ocBiTn
Ta BIpoBa/pKeHHA 3apgaHb HYII B Ykpaini 3spocTae ponb HayKOBOI
OCBiTH, fIKa Ma€ BIIPOBA/KYBATHCA Li/IeCIPAMOBAHO Y (OpPMaIbHIiL,
HedopMmanbHii Ta iHbopManbHiit ocBiTi. [010BHUMY HOCIsIMYU MeTOfIiB
HAyKOBOI OCBiTH € JOCHMiZHUKY, fAKi NPALIOITh 3 JiTbMM B YCTAaHOBaX
cucreMn HeOpPMa/TbHOI OCBITH, Ta BYNMTeli B 3aKaajjax (HOopMaabHOI
OCBITH.

IIpoBeneHe onmMTyBaHHA B paMKax Npoekty MoPED migrBeppmio
3aIlAT YYNUTENIB Ha O3HAVIOMJIEHHA 3 TAaKMMM OCBIiTHIMM TpeHZaMu, AK
STEAM-ocBiTa, GopMyBaHH: KOMIIETEHTHOCTENL, IIPAKTUKO-OPi€EHTOBA-
He HaBYaHH:A, PO3BUTOK HifiIIPUEMHULIBKOTO, JOCTiIHULIBKOTO Ta KpU-
TUYHOTO MUCTIEHHS, BUBYEHHA IVI(PPOBUX, iHHOBAIiTHNX NeJaroriyHmx
Ta OCBITHIX TEXHOJIOTII.

AKicTh Ta WBUAKICTD PO3BUTKY HAYKOBOI OCBITU 3aJIEXKUTDb BiJf BO-
JIOiHHA BUNTEIAMMI TaKMMY KOMIETEHTHOCTAMM, AKi BOHU MAalOTh $op-
MYBaTH y AiTelt, 30KpeMa iH(popMaliilHO-KOMYHIKallilIHOI0, iHHOBaIiil-
oo Ta STEAM-KOMIIeTeHTHOCTAMM. BaXK/IMBUM € JOCTiIyKEeHHS ITIMTaH-
HS BU3HAYEHHs PiBHA CPOPMOBAHOCTI IIMX KOMIIETEHTHOCTEI, OINC IX
CK/IAJIOBMX Ta KPUTEPiiB OLiHIOBaHH:, PO3poOKa peKOMeH/IAIiil 00
BIIPOBa/P)KEHHA HayKOBOI OCBIiTH.

CaMe TOMY BaX/IMBMM 3aBJJaHHAM € (OPMYBaHHS y BUMTENiB Oa-
30BMX KOMIIETEHTHOCTEN HAayKOBOI OCBiTHM, PO3YMiHHA AKUX JIOLiIIbHO
YTOYHIOBATY B HOBMX YMOBax IMdppoBoi TpaHchopMmarii ocitu ta pos-
IJIA/IaTU AK CYKYIHICTb IIeBHUX YMiHb, 3HaHb Ta JisAnbHOCTI. s Bupi-
IIEHHS TAaKOTO 3aBJaHHA B YKpaiHi Mae OyTu po3pobieHa creljiaibHa
nporpama IigBuIeHHA KBami¢ikaril BunTeNiB, CIpsIMOBaHa Ha PO3BU-
TOK HAyKOBOI OCBiTM Ta (popMyBaHHA iH(OpMaLiTHO-KOMYHIKaLiiIHOI,
innoBaninuoi ta STEAM-KoMIIETEHTHOCTEI.

(Ipunesuu JI1.M., Mopse H.B., boiiko M.A. Hayxosa océima sik 0cH08a popmy-
BAHHS IHHOBAUILIHOT KOMNEMEHMHOCMI 8 YM08AX UUPposoi mpancgopmayii
cycninvemea. Ingopmayitini mexmonoeii i 3acoou nHasuanus. 2020. Ne 77 (3).
C. 1-26. URL: https://doi.org/10.33407/itlt.v77i3.3980)
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2.2. BUKOPUCTAHHHS EKOCUCTEMM GO-LAB
/19 OPTAHIZALIT JOC/IAHUNLIKOrO HABYAHHS

Bikmopia Bembep

Jlo rmo6anpHuX Npo6eM Cy4acHOi OCBIiTH BiTHOCSTH HecTa-
4y ¢axiBLiB B rajysi TOYHMX i iHKeHepHUX HayK, IOTipLIeHHS AKOCTI
iX MAroTOBKM, HU3bKY MOTHBAII}0 BUITYCKHMKIB MIKi 10 BubOpy iH-
JKeHepHUX Ipodeciit. Y po3BMHYTUX KpaiHaX CBiTy OfHUM 3 iHCTPy-
MEHTIB IOJIIMIIEHHA AKOCTI IPUPOJHNYO-MATEMATUYHOI Ta TEXHOO-
riunoi ocsitu BBaKawTb STEM-ocBiTy, AKy HiATpUMYIOTb Ha HaliBU-
LIOMY J€p>KaBHOMY DiBHI.

YKpaiHa cbOrOfIHi CTOITh Ha IIJIAXY iIHTEHCMBHOTO PO3SBUTKY i ITOTpe-
Oye 3Ha4HOI KiZTbKOCTi BMCOKOKBasi(pikoBaHNUX crelianicTiB B iHHOBa-
HiltHMX cdepax, AKi CTaHyTh 3aIMOPYKOIO0 YCIIIIHOTO eKOHOMIYHOTO po-
3BUTKY Ta KOHKYPEHTOCIIPOMOXXHOCT] HAIIOI IepyKaBU B HAOIIDKIOMY
MaiibytHboMy. IIpoTe pe3ynbraTyt BCTYIHMX KaMIIaHiil OCTaHHIX POKiB
3acBigumIn, 10 NPUPOAHNYO-MATeMAaTUYHA OCBiTa B YKpaiHi MOKM 110
He € JIep>)KaBHMM IIPiOpUTETOM, BifIIOBiJHO He BXOIOUTb IO IEpENiKy
HaitbinpII 3aTpebyBaHuX ceper abiTypienTis. OToxe, MOfiepHi3alis mpu-
POIHMYOI OCBIiTU € aKTya/IbHOIO [IS HAIlIOl KpaiHM!.

Kpim Toro, cepen HaraJIbHMX 3aBaHb Cy4acHOI OCBiTH — IOIIYK OII-
TUMAJIbHMX CIIOCOOIB 3alliKaBIeHHs Y4YHIB, MifIBUIIEHHS IXHBOI yBaru,
MOTHUBAL[ii 10 HaBYaHHs, BUXOBAaHHA IX AK KOMIIETEHTHUX 0COOMUCTO-
CTell, 3IaTHUX CAMOCTIiiIHO 00MpaTy i mpuitMaTy BifIOBijanbHi pileHHs
B Pi3HMX CUTYalifX, GOpMYBaHHSA HABMYOK IPAKTUYHOTO Ta TBOPYOTO
3aCTOCYBaHHS OTPMMaHUX 3HaHb. lle o3Hayae, 10 BUMTENb Mae OyTu
OpPi€HTOBaHMII Ha BMKOPMUCTAHHsA TaKMX OCBITHIX TEXHOJIOTIil, AKi He
TiIBKU CHIPUATUMYTD IIepefiadi 3HaHb, aje 1 PO3BUBATUMYTb 3/[i0HOCTI
Y4HiB, 30KpeMa: IIi3HaBa/IbHY aKTUBHICTb, HABMYKM MICTIEHHA BUICOKOTO
PiBH:, 30aTHICTb TBOPYO BUKOHYBATM 3aB/IaHHA.

OpnHuM 3i NUIAXiB BUpIlIeHHA BKa3aHUX IPOOJIeM € BIIPOBAKEHHS
TexHooril gocniganubkoro HaBuaHHA (IBL — Inquiry Based Learning)
y HaBYa/IbHUIT IIpoLec. TeXHOIOTiA JOCTiTHUIIBKOTO HaBYaHH:A HabyBae
mepasi OinpIIOi MOMY/IAPHOCTI Yy HAaBYAJIBHMX IPOTrpaMax AVCLVIUIH,
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notuunnx 1o STEM, MbKHapOZHMX MPOEKTAX MOCIIKeHb Ta pO3poo-
kax [96]. Ti ycIIix Moxke OYTM 3HAYHO NOKpAIeHWIT 3aBJAKM HOBITHIM
TeXHIYHMM po3poOKaM, fAKi AA0Th 3MOIYy HMiATPUMYBATH IpOIeC JO-
CTi/PKeHHs 3ac006aMy TOCTIZHUIbKMX HaBYanbHUX npocrtopis (ILS —
Inquiry Learning Spaces). IIpoext Go-Lab (Global Online Science Labs)
IV OCTiTHMIIPKOTO HABYAHHSA B LIKOJ POOUTH JOCTYIHMMY HAyKOBi
oHJIalH-aboparopii (BigmaneHi i BipryanbHi mabopatopii) A mmpoko-
MaciTabHOTO BUKOPUCTAHHA B OCBIiTi. Vloro TexHiuHa ocHOBa — MOpTan
Go-Lab [174] — Hapae y4HAM Ta CTyAZE€HTaM MOXX/IVBICTb IPOBOAUTH
iHUBiyanbHI HAYKOBI eKCIIepMMEHTI B OHJIaiiH-TaboparTopil, a BUK/Ia-
Jadi MOXXYTb [JOIOBHUTU CBOIO JiANbHICTb y KJaci JEeMOHCTpalisiMU
Ta MOJUINTUCA CBOIMM KpalllIMU IIPaKTVKAaMM 3 MearorivHuM CIiBTO-
BapUCTBOM.

MeTo10 HOCTIIKeHHs € BU3HAYEeHHSA OCOOMMBOCTEN TEXHOJOTII Jo-
crmigauibkoro HapuyaHus (IBL), aHamis Mopmeni HOCTITHUIIBKOTO Ha-
BYA/IBHOTO IVIK/Ty Ta MOXKIMBOCTeN ekocuctemu Go-Lab misa opranisa-
il JOCTiITHUIPKOTO HaBYAaHHS.

HaBuaHHA Ha OCHOBI JOCTimKeHHs, a00 MOCHIHUIIbKE HaBYaHHS,
Ma€ Ha MeTi 3a/Ty4eHHs CTY[EHTIB O CIIPaBXHbOTO HayKOBOTO IIPOILie-
Cy BigKpuTTA. JOoCnigHuIbKe HaBYaHHA — 1€ IIeflaroriyHa TeXHOJIOTi,
3a SIKOIO CTY/IeHTH JOTPUMYIOTbCSI METOAIB i BU/IB AifANMbHOCTI Ay dop-
MYBaHH$ HOBMX 3HaHb NOAIOHO 10 IpodeciiiHuX BYeHuX [55].

JIn KpaIoro rejarorivHOro pe3ynbTaTy CK/IaTHIIT HAyKOBMII ITPOLieC
HOfIi/IAE€ThCA HA MEHIII, JIOTIYHO IOB’s3aHi OAMHMUIL, SIKi CIPSAMOBYIOTH
CTYEHTIiB Ta IPUBEPTAIOTh yBary [0 BaK/IMBUX OCOOIMBOCTEl HAyKO-
Boro MycneHHs. 1i okpemi ogyHMIII Ha3MBAIOTD eTallaM SOCTi/)KeHHS,
a iX B3a€MOIIOB A3aHuUI Habip popmye mocmigHunbkmit nyk1. HaBgais-
Ha JIiTepaTypa OIUCYe Pi3Hi eTanu Ta UMKIM JOocHimpkeHHA. Hanpuknan,
Mopenb S5E mocmiHuIbKOro UMKy, 3arpomnonosana P. baii6i [105], ne-
penbavae AT eTamiB JoCTimKeHHA: 3anmydeHHA (Engagement), mocrmiz-
xeHHA (Exploration), nosichenns (Explanation), pospo6xky (Elaboration)
ta oninky (Evaluation). Mopenp oTpumana HasBy 5E, ockinbku HasBu
BCIX ITSITY eTaiB JOCTiHUIIBKOTO IIVIK/Ty aHITTi/ICHKOI0 MOBOIO IIOYMHA-
10TbcA 3 nitepn E.

3amponoHoBaHuit Yaiitom ta @penepikcenom [136] mocmigHub-
KUIT MK/ TAaKOXX BU3HAYAE IT'SITh €TaIliB MOCIIIHKEHHS, ajle IMO3HaYae
ix ax mmraHHsa (Question), mporHosyBauHs (Predict), exkcnepyment
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(Experiment), mozenb (Model) Ta 3actocyBannsa (Apply). OueBupgHuM
PO3SMEXXYBaHHAM MDK LUMM IPUKIaJlaMU € Te, IO IOYATKOBi eTaly
Kty 5E (3amydeHHs Ta JOCIiKEHH:) NTepe0adaoTh MOYATOK JOCIIif-
JKEHHA 3 iHyKTUBHOTO (eMIipMYHOro / KepOBaHOTO JAHUMM) IIXOLY,
Tofii fAK mepiui ABi ¢asu umMkiIy gocmimxeHHsa Yaiita Ta OpenepikceHa
(mMTaHHA Ta IPOTHO3YBaHHA) IIPOIOHYIOTH JeNyKTUMBHMII (Teopis /
rinoresa) mipxig. OgHak iHAYKLiA Ta AefyKLis MOXYTb CIiBiCHyBaTH
B LIVIKJIi JOCTiIKEeHH.

Came gocmiguuibke HaBuaHHsa (IBL) € ocHOBHOIO memaroriyHoro
TEXHOJIOTi€10, TTOK/IaJIeHOI B OCHOBY IpoekTy Go-Lab. ITixg yac Has-
YaHH: y4YHi Ta CTY/I€HTHU 3a/Ty4eHi ;O MPOLeCy, B AKOMY JOCTIKEHHs €
karo9oBuMu. Lle 03Havae, 1110 HaBYaIbHMIT MaTepian He Halae€ThCs Oe3-
[I0CepefHbO, BiH Ma€e OyTy BUAB/IEHNI i3 B3aEMOII 3 ABUIIIEM B peasb-
HOMY CBiTi a60 3 Mope/TIo 1boro sABuIna. el JocmigHNLIbKIII Tpoliec
KepPYETbCS MUTAaHHAMY a00 rinoTe3amu, BUMarae TIyMadeHHs pe3y/ib-
TaTiB Ta GOPMY/IIOBaHHS BICHOBKIB, @ pe3y/IbTaTy CJIifi 06TOBOPIOBATH
3 IHIIIUMIU.

basosuit uukin gocnigmxenasa Go-Lab, axuit MicTuth Bci OCHOB-
Hi eneMeHTH, Oy/I0 3aIPONOHOBAHO aBTOpamu [96; 122] Ha OCHOBI
WIMPOKOTO OINAMY OIMCAHMX Y JIiTepaTypi LMKI/IIB JOCHiZKEHHA.
Bin ckmajaerbca 3 erTamis, 3asHavyeHux Ha puc. 2.2.1. Tak, opienTa-
nia (Orientation) ¢okycyeTbcsa Ha MOTMBaIl iHTepecy CTyHeHTa 10
npenmerta. Ha erani opieHTanii mogamoTbcs OCHOBHI TOHATTSA Ta 3MiH-
Hi TeMJ; OCHOBHUM pe3ynbTaToM Ii€l ¢asy € IOYaTKOBMIT OIJIAJ,
tremu. Konuenryanisanisa (Conceptualization) — me eram, Ha AKOMYy
CTYAEHT!U IOBUHHI 30CepeAUTH yBary Ha OJHOMY a00 KiTbKOX KOH-
KPeTHMX MUTAHHAX cepH, Y BUTIAAL OHOrO ab0 KiMbKOX HOCTifHN-
npkux nutadb (Questions) ab6o rinores (Hypothesis). 3aranom rimo-
Te3a — Iie TBEP[ KEHH:A, B AKOMY 3allpOIIOHOBAHO I€BHE CIiBBiJJHO-
MIeHHS MiX He3aJIOKHUMU Ta 3a/IeKHUMU 3MiHHUMM, a IUTAaHHSA He
BU3HA4Ya€ HANIPAMOK LbOro criBBigHomeHHA. Ha erani gocnigxennsa
(Investigation) cTymeHTU CTBOPIOIOTH IUIAHM IOAA/IBIINX Aill TA IPO-
BOZATDH ekcrepuMeHT (Experimentation), sskmit MO>XXe BK/IIOYaTU BM-
KOHAHHA [Iill 3a TOIIOMOTOI0 OHJIANH-TabopaTopii, Kepyounuch 3amnmn-
TaHHAMY 200 BUKOHYIOYM IIi/IeCIPsIMOBaHi eKCIIepMMeHTH BiJIIOBif-
HO [0 CTBOPEHOI rinmoresu. PesynpTaToM IIbOTO €TaIy € iHTepIpeTa-
nis ganux (Data interpretation). Ha 3aBepuranbuiit ctagii cTygeHTn
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HOBEPTAIOTLCS [IO CBOIX OPUTiHAJIBHUX JOCTIZHMUIBKMAX HUTAHb abo
rimore3 i po6mare BucHoBok (Conclusion), 4n BifmoBizarTh BOHU
pesynbrataM gocmimpkeHHsa. O6rosopenns (Discussion) mae Ha MerTi
0OMiH [JOCBiJIOM IIpOLieCy OTPUMAHHA 3HaHb Ta Pe3y/IbTATiB 3 iHIINU-
MM, IpPEACTAaBAE€HHA Ta IIOBiJOM/IEHHA pe3y/lbTaTiB Ta BUCHOBKIB,
a TAaKOX BiZloOpa)keHH:A BIaCHOTO NPOLECY JOCTiKEeHH.

c
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(©]

Question Hypothesis

Conceptua-
lisation

Reflection

Exploration Experimentation

Data
interpretation

Investigation

Communication

Conclusion

Conclusion

Puc. 2.2.1. Mogenb FOCTiFHUIIBKOTO HaBYaIbHOTO LUKy [46]

OcHoBHOW cKnmafoBo ekocucremu Go-Lab e mopranm Go-Lab
[35] (Ous. puc. 2.2.2). Intepelic bOro MOPTaNy CTAHOM Ha YepBEHb
2021 poky mpeAcTaBIeHNUII TpbOMa MOBAaMU: aHITIIICbKOW, (paH-
I[y3bWKOIO Ta IIBEJICHKOIO.
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GO-LAB Labs Apps Spaces Authoring Support News About @ Q EN |
FR

Sharing and Authoring Platform ‘ ‘ =

Find the largest collection of online labs, try-out interactive f 3aMeHa
inquiry apps, combine labs and apps into Inquiry Learning 1
Spaces, and share these with your students and

colleagues.
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Electrical Circuit Lab i Gravity Force Lab Splash: Virtual Buoyancy
Hypothesis Scratchpad Y Laboratory
In the Electrical Circuit Lab . This lab allows the user to
students can create their own The Hypothesis Tool helps visualise the gravitational force Ir;_Splasfh stud;pet;can criqte
electrical circuits... learners formulate hypotheses. that two objects... objects from object properties

like mass, volume...

Puc. 2.2.2. Tlopran Go-Lab

Cepep 110ro pecypciB MOXKHA 3HAWTH! IepesliK OHJIAMH-1abopaTopiit
(Labs) Ta BxXe po3pobseHi iHIIMMM KOPUCTYBa4aMM JOCTiJHUIIbKI Ha-
BYaJIbHI TpocTopy (Spaces), MOLIYK AKIX MO>KHA 3/1/ICHIOBATH 3a Pi3HU-
Mu Kputepismu (0us. puc. 2.2.3):

1) 3a HABYAJIBHVM IIPEIMETOM:

— aCTPOHOMif;

— Giornoris;

— Ximig;

— imKeHepis;

— HaBKOJIMIIHE CEPEeIOBMUIIE;

— reorpadis Ta HayKa IIpo 3eMJIIO;

— MaTeMaTHKa,;

— disuka;

— TEeXHOJIOTI];

2) 3a OCHOBHVMMM HayKOBJMU iflesIMU:

— TpaHcdopmariis eHepril;

— OCHOBHI cuu;

— nar BeecBiT;

— CTPYKTypa MaTepil;

— MIKpPOKOCM;



Po030in 2. IHosayiliHi mexHo/02il HABYAHHSA 3 BUKOPUCMAHHAM YUgdposux iHCMpymeHmie 135

— eBOIOLlis Ta 610pPi3HOMAHITTS;

— oprauism i Gopmu KXUTTs;

— ITaHeTa 3eMJis;

3) 3a Tunom aboparopiit (TiIbKU
nns maboparopii):

— Bigpaneni maboparopii;

— BipTyanbHi 1aboparopil;

— HabOpM JaHUX;

4) 3a BikOM y4HiB/CTY/eHTiB:

— Mooguli 7 poKiB;

— 7-8 pOKiB;

— 9-10 pokiB;

— 11-12 poxis;

— 13-14 poxis;

— 15-16 pokiB;

— cTapuui 16 pokis;

5)3a moBolo iHTepdeiicy (abo-
paropii MOXXyTb OyTM ajjanToBaHi
mo Kimpkox MoB iHTepdeiicy). Hase-
I,eHO IepesiK BelIMKOI KiIbKOCTi MOB
CBITY, 30KpeMa J1 yKpaiHCbKa.

J>xepenoM 4acTMHM BipTyab-
HUX J1a00paTopiil, IpefcTaBIeHNX
Ha moprani Go-Lab, € mopran Phet.
Colorado [35]. ITomyk BipTyampHMX
nmabopaTopiit Ha LIbOMY MOPTaIi MOXKe
BimOyBaTucs 3a HaBYAJIBHUM IIpef-
METOM, 3a PiBHEM OCBITH (moyartxo-
Ba, CE€pefH:, CTaplla IIKO/IA Ta BUINA

Subject Domains

Astronomy (38)

Biology (57)

Chemistry (93)

Engineering (26)

Environmental Education (37)
Geography And Earth Science (29)
Mathematics (61)

Physics (346)

Technology (38)

Big Ideas Of Science

Energy Transformation (259)
Fundamental Forces (326)

Our Universe (44)

Structure Of Matter (175)
Microcosm (71)

Evolution And Biodiversity (37)
Organisms And Life Forms (45)
Planet Earth (72)

Lab Types

Remote Lab (52)
Virtual Lab (501)
Data Set (17)

Age Ranges

Puc. 2.2.3. Kpurepii nouryxy

ocBita) (Ous. puc. 2.2.4), 3a IPUCTPOAMU, SIKi MIATPUMYIOTh BUKOPU-
cTaHHs maboparopii (30Kpema, /IS IUIAHIIETIB), a TAKOXK 33 HASBHUMMU
nepekajlaMn iHTepdeiicy, cepen AKUX TOCTYIHI mabopaTopii, mepexna-

IeHi YKpaiHChKOI0 MOBOIO.

O6paBun pospin Ilepexknadeni nabopamopii (Translated Sims)
Ta YKpalHCbKY MOBY, OTPMMA€EMO CIIMCOK BCiX JOCTYIHMX Ha JaHUIA
MOMEHT /1aboparopiif, 10 MalOTh JOKaji3alilo yKpaiHCbKow (0us.

puc. 2.2.5).
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p

% Univ Y
Boulder

Simulations By Grade Level
New Sims

HTMLS
Physics
Biology
Chemistry
Earth Science
Math

» By Grade Level [Sus——" | -
Elementary School Middle School

Elementary School
Middle School
High School
University

By Device

All Sims

Translated Sims

Teaching Resources

Research High School
Accessibility
Donate

Puc. 2.2.4. Tlopran Phet.Colorado [35]

4
University of Colorado
Boulde
INTERACTIVE SIMULATIONS
Simulations ykpaiHckka (Ukrainian)
New Sims
HTML5 SIMULATION NAME = CODE% HA3BA CUMYNAL|T %
Physit
ysics Alpha Decay Anbtba BUNPOMIHIOBaHHA i °
Biology
Chemistry Area Builder (HTMLS) 5] BynisHmk nnowi (HTMLS) + ©
Earth Science
i Arithmetic (HTML5) 5] Apncbmeruka (HTMLS) + 0
ar
By Grade Level Balancing Act (HTMLS) 5] Banancysanns (HTMLS) 1 ©
By Device
! & !
All Sims Balancing Act = PisHoBara saxens + °
Translated Sims Balloons and Static E Kynbku i cTaTuHa enekTpuka 1 °
» Ukrainian Electricity (HTML5) (HTMLS) x
Teaching Resources gli‘:?lggzya"d Static 5 Enextpusauis Ta saaemonin sapagis ¥ °
Research
Accessibility Balloons & Buoyancy & MositpsiHi kyni | nnasydicTs + °
Donate

Puc. 2.2.5. BipryanbHi mabopaTopii, mepexageHi yKpaiHCbKOI MOBOIO
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[Topran Phet.Colorado micTnth mabopatopii, pospo6neni vra HTML5
(3 mo3HAYKOIO @), Java (3 nosHaukomw | < |) ta Flash (3 mosHaukoro ).
Exocucremoro Go-Lab migrpumyrorbcs nume nabopatopii, pospo6bieHi
Ha HTML5. BoHU MOXXYTb BUKOPUCTOBYBATUCA Ha OyIb-AKUX MIPUCTPO-
SIX JIMIIIE 33 JOIIOMOTrolo 6paysepa i He BUMaraloTb BCTAHOBJICHHS JJO/IaT-
KOBOTO ITPOTPaMHOT0 3a0e3eYeHH .

Jns opraHisalii HOBHOTO LIMKITY JOCTiAHULIBKOTO HABYaHHA 3a HaBe-
meHom Buine Mogpesutio (puc. 2.2.1) eko-cucrema Go-Lab Hayae me opgnu
iHcTpymeHT — cepenosuine Graasp [170]. InTepdetic nboro cepemopuima
MoXKe OyTi BimoOpakeHWiT 6araTbMa MOBaMM CBiTY, 30KpeMa YKpaiHChb-
KOI0. By/ib-IKuil y9acHUK HaB4a/IbHOTO IPOLIeCy MOXKe Oe3KOLITOBHO 3a-
peecTpyBaTICA Y LIbOMY CEpPelOBUIIi Ta OTPUMATH JOCTYI JO CTBOPEHHS
B/IACHMX JOCTIJHUIBKMX HAaBYaIbHIX IIPOCTOPIB abo iMmopTyBaHHs ILS,
PO3pOO6/IeHNX IHIIMMY KOPUCTYBa4aMU, /I IIOJA/IBIIIOTO BUKOPYCTAHHS.

IIpu cTBOpeHHI JOCTIZHNIIBKOTO HAaBYAIbHOTO MPOCTOpy HOBUII ILS
MaTtuMe 5 6JI0KiB, 1110 BifITIOBiZAI0Th eTamaM MOJEi JOCTiTHUIIBKOTO I[-
Ky, @ TAKOX 4 OJI0KY, 5IKi 32 3aMOBYYBaHHAM He BiJOOpa>KaroThCs IS
Y4HiB/CTyfieHTiB, AKi mpauoTh 3 ILS (us. puc. 2.2.6).

Mowyk

EEE

ILS ~

Hanuwits onue TyT OuiHiTh Ui npocTip:

= o ORI
"

Orientation Conceptualisation Investigation Conclusion Discussion

Get short link

TNapamMeTpy aBTOHOMHOTO NepernAay:

English

I Iuin KOpHCTYBaME Tinbkn &
Student Da... || Teacher Da... Vault |
- |

Vault

Student Dashboard Tescher Dshiboard

Puc. 2.2.6. CTpyKTypa HOBOTO JOC/Ii/JHUIIBKOTO HaBYa/IbHOTO IPOCTOPY
B cepepropuii Graasp

Po3po6uuxk ILS 1o KoXXHOTO 6710Ky MOXKe [JoffaBaTy pisHi pecypcn,
30KpeMa TEKCT, 300pakeHHs, IIOCUIAaHHA, @ TAKOX fofaTkn (Apps), AKi
€ 9acTuHOW ekocuctemu Go-Lab Ta HagaoTh MOXIUBicTH 3pobuTH ILS
iHTepaKTUBHMM.
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3a/e>XHO Bifl BiKy Y4YHIB/CTY[IEHTIB, #id AKMX NpusHadeHuir ILS,
KiIbKICTP eTaliB HOCTiIHUIIBKOTO LMK, ix Ha3BM Ta GoHOBe 300pa-
JKEHHsI MO>KHA 3MiHIOBaTI.

IITo6 imMmopryBatu BXXe po3pobieHuit iHmmuM Kopucrysadem ILS,
noTpibHo Ha mopTani Go-Lab o6partu pospin Spaces, 3naritu ILS, saxuit
Bac 3allikaBuB, Halpukiaj, cepen ILS ykpaiHcbkol0 MOBOI0 MOX-
Ha ob6patu bauenus xonvopis (0us. puc. 2.2.7) ta onuito JJy6nosamu
npocmip (Duplicate Space). Ilepes iMIOpTyBaHHAM MOXKHa CIIOYaTKY
Heper/IAHyTH JI0To BMICT 3a fomomoro omtil ITonepedwiii nepeenso
(Preview).

Owner Liliia Klius
Creator Liliia Klius
Age Range Before 7
Big Ideas Of Structure Of Matter
Subject Domains  Environmental Education, Physics A1.3- A Luz Incide Na Matéria
Language Ukrainian Ohm's Law (1)
Average Learning 45 Minutes Faraday E Geradores Elétricos
Time ZuotoN Kat AlaoTtod Twy Yypiov
License Creative Commons Attribution- Kau Aepiwv
Noncommercial (CC BY-NC) BnacTueocTi lasie
Works Offline No Constructia Imaginilor Tn Lentile

Unde Mecanice - Recapitulare
3mina Konbopy Nuets
Constréi O Teu Atomo

Fase Aldaketa

Description

3a ponomorote naéopatopii "BayeHHA KoNbopIiB” Balli Y4HI 3MOXYTb OTPMMYBaTH HOBI BIATIHKN,3MILLYIO4N TPH
(OCHOBHI KONbOPK. Pe3ynLTaTi CBOIX JOCAIHEHb WIKONAPI 3MOXKY OGroBOPUTM Midk COB0IO Ta NOAIMMTICE HUMM 3
Bamu. 3aBp; , NOA@HI B P it P TBOPYI 34i6HOCTI WKoNAPIB. 3HaHHA, OTPUMaHi
TYT, CTaHyTh B Harogi i Ha ypokax Ba, i © i 3aranom y xurTi ‘

Puc. 2.2.7. JocnigHNIbKNIT HaBYaIbHUI IPOCTip
«BavyenHs KonmbopiB» Ha mopTani Go-Lab.

O6patu onuito [Jy6niosamu npocmip MOXXHA B TOMY BUIIAZIKY, SKIIIO
Bl € 3apPEECTPOBAHUM KOpUCTyBaueM cepefoBuina Graasp. ITpu npomy
obpanmit ILS 6yzme iMmoproBaHmit O BalIOro MpocTopy Bumrens. Ha-
NpuKaf, micnd iMmnopryBaHHA ILS bauenHs konvopié B cepefoBMILi
Graasp y IpocTopi BUMTe/IA MaTuMe BUIJLAL, AK Ha puc. 2.2.8.

becigu 3 xonmeramm Ta CTyfeHTaMMU INefAaroTiYHUX CIeljiaIbHOCTeN
Kuiscbkoro yHiBepcurery iMmeHi bopuca IpindeHnka 3 npepmeris, fo-
uyHanux fo STEM, BusaBMIM iX HEJOCTATHIO 06i3HAHICTH 3 0COOMMBO-
crsamu texHornoril IBL Ta 3aco6amu i oprasisanii ZoCmigHNIBKOTO
HaBuaHHA. ToMy B yHiBepcuTeTi Oy/I0 IpOBefieHO cepil0 TPeHIHTIiB
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Ta HaYKOBO-METOAMYHMX CEMiHapiB 3 IJbOTO HANPAMKY, B AKUX B3f-
M y4acTb CTYHeHTH creniaapHocTell «IHopmaruka», «IloyaTkoBa
ocBiTa», «Ilemarorika cepefHbOI OCBiTM», YacTMHA 3 AKUX BXKe Ipa-
110€ 3a (paxoM, a TaKOXX HAyKOBO-IENAroriuHi mpamniBHUKY Kadenpu
KOMIT IOTePHMX HayK Ta MaTeMaTUKU. YYaCHUKY BUABMIM BUCOKY 3a-
I1iKaBJIEHICTh BUKOPMCTAHHAM 3aC00iB, 5Ki € CK/IaJOBUMM €KOCUCTEMMU
Go-Lab, Ta 3acBigunnm HeoOXigHicTh 3MiHM IiAXOAIB Y HAaBYaHHI ITpef-
MeTiB, gotuyHux 1o STEM.

BaueHHA KonLopia >

Ba4eHHA kKonbLopiB

Hanuwite onuc TyT

B E

OpiexTauin KoHuenT i3aui i O6rosopeHHA

g P
-

CxoBuile

[Oowka iHCTpyMeHTiB [Lowka iHCTpyMeHTiB Mpo AHanituka Cxosue
cTygeHta BUMTENA

Puc. 2.2.8. ILS bayenHa konmpopiB B cepemoumi Graasp

OpuyM 3i MUIAXiB BMpilIeHHA Ipo61eM MOTipIIeHHA AKOCTI Hmifro-
TOBKM (paxiBILIiB y rasysi TOYHMX Ta iH)KeHEpHMX HayK, HM3bKOI MOTH-
Ballil BUIYCKHMKIB LIKiJI 10 BUOOPY iHXXeHepHUX mpodeciit, a TAKOX 3a-
L[iKaBJIeHHA y4HiB, MiBUIE€HHA IXHbOI yBaru, MOTUBAIil O HABYaHHA
€ BIIPOBAJKEHHA TEXHOJIOTII focmigunubkoro HapyanuA (Inquiry Based
Learning) B HaBYa/IbHUIT IIPOLeC 3aK/Ia/iB OCBiTH. [I/I1 LIbOTO BUMTEIIB
Ta CTY/IEHTIB IIeJarOriYHMX CIIelia/IbHOCTEN 3 IIPeJMETiB, JOTUYHUX [0
STEM, HeoOXifHO TOTyBaTy O BUKOPUCTAHHS CYy4acHUX TEXHOJIOTIl
Ta 3aco6iB ix migTpumku. Exocucrema Go-Lab, sika ckmagaersbest 3 mop-
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tany Go-Lab Ta cepenoBuima Graasp #jis CTBOPEHHS Ta BUKOPUCTAHHS
HOCTiTHMIbKMX HaBYa/IbHMX IpocTopiB (ILS), € moTy>xHUM iHCTpyMeH-
TOM [IJIs1 peasnizanii TexHonoril gocmiguuibkoro Hapyanus (IBL) ta op-
raHisalii Ais/IbHOCTI Y4HIB/CTYE€HTIB Ha BCiX eTamax JOCTiTHMUIIBKOIO
nukiy. Jogatku (Apps), o € cknagoBoto ekocucteMn Go-Lab, marors
3MOTy pO3pOO/IATY iHTePaKTMBHI HOCTITHMUIBKI HaBYaTbHI POCTOPM.
BusHavueHHsT MOXXIMBOCTE Pi3HUX TOMATKIB Ta 0COOMMBOCTEN IX BUKO-
pucTaHHsA y poleci pospo6xu ILS nepenbayae moganpIii OCTiKeHH
B IIbOMY HaIIPAMKY.

(Bembep B.II. Bukopucmanus exocucmemu Go-Lab 0ns opeanizauii docmioHu-

Upkoeo Hasuanws. Bioxpume ocsimue e-cepedosuiie cywacHozo ynisepcume-

my: enekmpotrHe Haykoee daxose eudanus. 2018. Ne 5. C. 41-50. URL: https://
doi.org/10.28925/2414-0325.2018.5.4150)
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2.3. JEAKI ACTTEKTU BUKOPUCTAHHA
A0CNIAHNLBKO-TI3HABA/IbHOTO HABYAHHA
1Py BITIPOBAAXXEHHI STEM-OCBITU

(SELECTED ASPECTS OF IBL IN STEM-EDUCATION)

Nataliia Morze,
Eugenia Smyrnova-Trybulska,
Mariia Gladun

The world revolves around innovations: new ideas, new
products, new solutions to the existing problems. Science, technology,
engineering, and mathematics are the foundation for innovation.
The development of STEM-directions in education is crucial for the
development of society.

“Today, STEM education is at the centre of educational systems all over
the world. However, two international comparative studies — TIMES and
PIZA — demonstrate that only a small segment of the population reach
acceptable mastery of the STEM knowledge core” [16]. At the World
Economic Forum in Davos, it was noted that the fourth industrial
revolution is accompanied by radical changes in the labour market.
In particular, Klaus Schwab (2016), President of the Forum, in his speech
“Future of Employment”, emphasized the fundamental transformation
of the quality of life in the nearest future, the changes in communication,
activities and cooperation of members of society. Thus, at the beginning
of 2020, a fundamental change of more than 35 % of the skills of modern
workers will lead to the disappearance of even some professions, and
those who do not yet exist will become commonplace. It was determined
that talent (intellect) would be the more critical factor of innovation
production, which would lead to an increase in demand for highly skilled
specialists.

The survey of leading employers from around the world helped
to perform the ranking of 10 required competencies by 2020, including
the ability and readiness to solve complex problems (tasks), critical
thinking, creativity, management, coordination, cooperation, reflection,
decision-making, service orientation, negotiation and cognitive flexibility.
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In 2013, there were projected to be 1.2 million vacancies in the STEM
area, which seemed to be very large. With time, this number increased
to the present figure of 2.4 million.

Asuccessful economyis based on a way of thinking based on innovation
and creativity, research and development. Many successful entrepreneurs
around the world have experience working with STEM, which helps them
establish innovative companies or develop existing ones.

“At the third millennium in the midst of the digital age, it is expected
that emerging technologies will be able to accelerate scientific literacy and
enable the majority of citizens to enjoy the blessing of STEM” [1].

In 2020, demand is expected to increase at a faster rate: 80 % of fast
developing professions will need fundamental knowledge of STEM
disciplines (Figure 2.3.1).

The most intensively developing
occupations

SOFTWARE APPLICATION DEVELOPER

NETWORK AND COMPUTER SYSTEM
ADMINISTRATOR

DATABASE ADMINISTRATOR
BIOCHEMIST AND BIOPHYSICIST
SOFTWARE SYSTEM DEVELOPER

MEDICAL SCIENTIST

BIOCHEMICAL ENGINEER

0% 10% 20% 30% 40% 5S0% 60% 70%

Figure 2.3.1. The most intensively developing occupations
Source: Own work based on U.S. Bureau of Labour Statistics —
https://www.bls.gov/

STEM education is becoming one of the most important educational
trends among educators. This is evidenced in particular by the results
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of our survey carried out in September 2018 in Ukraine among academic
staff, teachers and students. 562 academic staff, 239 teachers and
1602 students took part in the survey (Figure 2.3.2).

STEAM-education =@= Academic staff
=&= Teacher

== Student

Change the role of teacher Formation of competencies

Personalizationof training,

Mobile learning
adaptive learning

Practical-oriented learning focused

Development of non-formal
on concrete results

education, openness and
accessibilityof education

Gameplay Development of entrepreneurial,
research and critical thinking
Figure 2.3.2. Determination of the priority of trends
for groups of teachers, academic staff, students
Source: Own research

Animportant concept related to STEM-education is interdisciplinarity.

Interdisciplinarity in education is regarded as a pedagogical
innovation. A key pedagogical aspect in the development of STEM-
oriented curriculum is the technology of integration of components
which, on the one hand, are close disciplines, and on the other hand,
are established independent ontologies: science as a way of knowledge
which helps to understand the surrounding world; technology as a way
of improving sensitivity to social change; engineering as a way to create
and improve devices to solve real problems; mathematics as a way
of describing the world i.e. «an analysis of the world and real problems
with the help of numbers» [70].

There are several types of interdisciplinary approach, depending
on the nature of the relationship between disciplines, in particular:
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— interdisciplinary  (cross-disciplinary) approach — involves
consideration of one discipline through the prism of another (for example,
the history of mathematics);

— multidisciplinary approach — compares several disciplines that
focus on one problem, but does not combine them;

— pluridisciplinary —approach — combines related disciplines
(for example, physics and mathematics, physics and engineering);

— transdisciplinary approach — goes beyond the boundaries
of individual disciplines, focuses on a particular problem and obtains
relevant knowledge [7070].

The advantages of STEM education are:

1. Integrated training in «topics», not subjects.

STEM-education combines an interdisciplinary and project-
based approach, the foundation of which is the integration of science
in technology, engineering creativity and maths. These disciplines should
not be taught as separate, independent subjects. It is important to integrate
science, technology, engineering art and mathematics, because these
disciplines are closely interconnected in practice.

2. The usage of scientific and technical knowledge in real life.

STEM-education through practical lessons shows children the use
of scientific and technical knowledge in real life. At each lesson, they
create, build and develop products of the modern industry. Students
carry out a specific project, and with their own hands create a prototype
of the real product.

3. The development of critical thinking skills and problem solving.

The implementation of STEM education develops critical thinking
skills and challenges that are required to solve the difficulties children can
face in life.

4. Increased self-confidence.

Children, when creating different products, building bridges and
roads, launching airplanes and cars, testing their work and electronic
games, developing their underwater and air designs, each time get closer
and closer to the goal. They develop and test, develop again and, once
again, test, and so improve their product.

In the end, solving all problems by themselves, they succeed.
For children it is inspiration, victory, adrenaline and joy. After each
victory, they become more confident in their abilities.
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5. Active communication and team work.

STEM-learning also differs because of active communication and
teamwork. During discussion a free atmosphere for discussions and
dialogue is created. They are so free that they are not afraid to share their
opinion; theylearn to speak and present. For the most part, children do not
sit at their desks, but test and develop their designs. They always interact
with instructors and their teammates. When children take an active part
in the process, they remember the lesson well.

6. Development of interest in technical disciplines.

The task of STEM-education at school is to create preconditions
for developing students’interest in natural sciences and technical disciplines.
Passion for work is the basis for the development of one's interest.

STEM classes are very entertaining and dynamic, which does not allow
children to become bored. During the lessons, they do not notice how
time is spent, and they are not tired at all. Building rockets, cars, bridges,
skyscrapers, creating their electronic games, factories, logistics networks
and submarines, they show increasing interest in science and technology.

1. Creative and innovative approaches to projects.

STEM training consists of six stages: questions (tasks), discussion,
design, structure, testing and development. These steps are the basis
of a systematic project approach. Coexistence or combined use of various
opportunities is the foundation of creativity and innovation. Using study
and science and technology implementation at the same time can create
many new innovative projects.

2. The bridge between education and careers.

There are many publications that analyse the level of growth of the need
for different specialties.

According to various estimates, 9 out of 10 specialties for which
demand is growing at high rate will require exactly this STEM knowledge.
In particular, by 2019, demand for the following specialties is expected
to grow: chemical engineers, software developers, oil engineers, computer
system analysts, mechanics engineers, construction engineers, robotics,
nuclear engineers, architects of underwater structures and aerospace
engineers.

3. Children's preparation for technological innovation in their lives.

STEM education also prepares children for a technologically advanced
world.
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Researchers [101] claim that STEAM education requires the following
special skills: active learning, critical thinking, complex problem-solving,
creative problem-solving, interpersonal skills, understanding how we do
business, time management, occupation-specific STEM skills, lifelong
learning, design thinking, knowledge of legislation, regulation and codes,
system analysis and evaluation, programming.

To create such special skills, teachers should use innovative educational
technologies.

The results of the survey of teachers, students and teachers indicate that
the most significant for them are the following technologies: Integrated
learning, IBL, PBL. Technologies for the formation of media literacy,
problem-oriented learning, mixed learning. Technologies of formation
of critical thinking, Technology of formative assessment, use of e-learning
game environments (Figure 2.3.3).

THE NEED FOR IMPLEMENTATION AND USE
OF INNOVATIVE PEDAGOGICAL TECHNOLOGIES
AND METHODS AT YOUR INSTITUTIONS

—+— Students —=— Academic staff —«— Teachers

e

DNNNNNOOmO
VN RO RONRO®O

INTEGRATED
LEARNING

IBLTA IBS

PBL

COLLABORATIVE
TRAINING

INVERTED CLASS
TECHNOLOGIES
VIRTUAL, MIXED AND
COMPLEMENTED
REALITY

3-D PRINTING
TECHNOLOGIES

FOR THE FORMATION
OF MEDIA LITERACY
COMPUTATIONAL
THINKING
PROBLEM-ORIENTED
LEARNING

MIXED LEARNING
DUAL EDUCATION
PEERING EVALUATION
MAKE-UP
STORTINGLING
INCLUSIVE
EDUCATION
TECHNOLOGIES
MICROLEARNING
DISTANCE LEARNING
TECHNOLOGIES
TECHNOLOGIES

OF FORMATION

OF CRITICAL THINKING
BYOD

TECHNOLOGY

OF FORMATIVE
ASSESMENT

USE

OF E-LEARNING GAME
ENVIRONMENTS

Figure 2.3.3. Determination of the need for implementation
and use of pedagogical technologies and methods for lecturers,
teachers and students groups
Source: Own research

To educate teachers, STEM-education should be introduced
to educational technologies such as Integrated Learning, IBL, Project-
based Learning (PBL), Problem-based learning (PrBL).

Let us describe and compare these technologies in order to better
understand their purpose and usage.
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Problem-Based Learning (PBL) is a teaching method in which complex
real- world problems are used as a vehicle to promote student learning
of concepts and principles as opposed to direct presentation of facts and
concepts. In addition to course content, PBL can promote the development
of critical thinking skills, problem-solving abilities, and communication
skills. It can also provide opportunities for working in groups, finding and
evaluating research materials, and life-longlearning [23]. In PBL, the teacher
acts as a facilitator and mentor, rather than a source of «solutions.»

Project-based learning is a dynamic classroom approach in which
students actively explore real-world problems and challenges and acquire
more in-depth knowledge.

Table 2.3.1 shows the common features of project-based learning and
problem-based learning and their differences.

Table 2.3.1

FEATURES OF PROJECT-BASED LEARNING
AND PROBLEM-BASED LEARNING

Typ € Common features Different features
of learning
is often multi-disciplinary focuses on an open-ended question
may be lengthy (weeks or months) or task
follows general, variously-named | provides —authentic applications
Projects | steps of content and skills
bascfd includes the creation of a product or | builds 21th century 4C’s compe-
learning | performance tencies (critical thinking, creativity,
often involves real-world, fully collaboration, communication)
authentic tasks and setting emphasizes student independence
and inquiry
is more often single-subject is longer and more multifaceted
tends to be shorter than  traditional lessons or
follows specific,  traditionally assignments
Problem- | prescribed steps
based | the “product may simply be
learning |3 proposed solution, expressed
in writing or in an oral presentation
more often uses case studies or
fictitious scenarios as structured
problems
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The term IBL is defined in several ways in the literature. First, it means
the study of learning participants’ interest in a topic in which they
participated in social interaction for a common understanding [100] [132].
De Jong and W. Van Joolingen [20] defined it as an educational strategy
based on the discovery of knowledge that promotes active participation
and responsibility of the student. Pedaste and Sarapuu [95] called IBL
an approach by which students solve problems using their research skills.

Lately, survey education has increasingly been proposed as an effective
approach to stimulating students’ interest and motivation by linking
academic teaching in non-formal and informal schools in everyday life
[115]. Such a strategy can help students develop their ability to work
in unpredictable and complex environments, especially in a modern, ever-
changing, technological society. In this context, reports based on UNESCO
data [135] have shown that ICTs enable students to engage in a wider range
of non-formal learning activities, especially in order to teach students the
responsibility for planning and implementation of educational activities.
IC technologies provide opportunities for more personalized and
autonomous unhindered learning in learning contexts [121], in which
students have the freedom and power to make active decisions. Sharples,
Taylor, and Vavula [112] argued that the strength of the students lies in the
socio-cultural synergy between all those who want to advance knowledge,
rather than relying on a certain student. Interdisciplinarity and the change
in the trajectory of curricula [16], [112] can be facilitated by continuous
learning projects that will make students more self-fulfilling.

IBL is an educational strategy in which students follow methods
and practices, in the similar way as professional scientists do, to build
knowledge [55]. During the inquiry process, the student formulates
hypotheses, tests them and carries out experiments and observations
[95]. The proposed training emphasizes the student’s active participation
and responsibility for identifying new knowledge for the student [21]
and this process is considered as an approach to developing students’
ability to solve problems [95]. In this process, students often manage
a self-regulated, partly inductive and partly deductive learning process,
carrying out experiments on the study of relationships for at least one set
of dependent and independent variables [138].

Other examples of the effective use of IBL method are described in their
own research by F. Onder, C. Senyigit, I. Silay [90], concerning the effect
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of an inquiry-based learning method on students’ misconceptions about
charging of conducting and insulating bodies.

Thuneberg H. M., Salmi H. S., Bogner E X. [120] in their own study
presented an informal mathematical module integrating Arts (modifying
STEM to STEAM) and following an inquiry-based learning approach
which was applied to a sample of more than 300 students (aged 12-
13 years). Conclusions for appropriate educational settings to foster
STEAM environments are discussed.

The authors presented and analysed in their own study “the EcoXPT
research project, which has the goal of supporting authentic experiment-
based inquiry within an immersive virtual world curriculum for middle
school ecosystem science. It builds upon prior research with the
EcoMUVE curriculum, which includes, as a culminating activity, student
teams creating hand-drawn concept maps to represent their hypotheses
about causal relationships in a virtual ecosystem. [71].

IBL allows students to be involved in the learning process through
real scientific discoveries. The complex scientific process is divided into
smaller, logically related elements, which direct students and draw their
attention to the important features of scientific thinking. These individual
elements are defined as the stages of a query, and their set of links forms
a cycle. The scientific literature describes different cycles and stages.
For example, Model 5E of the educational cycle [14] presents five steps
of the queries (Figure 2.3.4):

BSCS 5E
Learning
Framework

Figure 2.3.4. Five stages of queries. Conception 1
Source: Own work based on Bybee et al., 2006
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According to [136], the Inquiry cycle has such elements as: Question,
Predict, Experiment, Model and Apply.

The difference between these cycles is that the primary stages
of cycle 5E (Engagement and Research), start with the inductive
approach, and the first two phases of the White & Frederiken
1998 (Question and Predict) cycle propose deductive approach.
However, both induction and deduction may coexist in the request
cycle. Scientists Klahr D., Dunbar K. describe the scientific process
as a search in two environments, which they call the Inquiry Learning
space and a simple hypothesis [7]. These researchers suggest organizing
the research process as the balance of inductive and deductive
approaches in the request cycle.

The literature presents different terms for phases and links between
phases, describes the cycles and their stages, the successful use of request
cycles in different situations. These models can be used to organize
classroom activity [73] for using computer environments [21], [65],
but they all are the basis of study based on the survey.

The analysis of the descriptions and definitions of the stages of IBL
presented in the articles under review led to the creation of the following
structure of the IBL, which includes five general stages of the survey.

In general, this cycle is similar to the one above; but it uses the terms
that were removed as the main terms from the articles in this review
and covers the processes behind most of the description steps described
in these articles. In addition, this cycle also covers many of the main stages
of training that were not presented (Figure 2.3.5).

Inquiry-based learning for younger students should be implemented
under the guidance of a teacher and with her / his participation
and help. Progressive teachers, with development of technology,
use opportunities of information and communication technologies
(ICT) to improve the quality of didactic and methodological support
of the educational process to identify the giftedness and personality
of a student [34]. In most modern schools, learning activities, including
research, require teachers’ readiness to use ICT in their professional
activities. In these circumstances, one of the priorities of modernization
and promotion of research studies is the use of electronic educational
resources both during lessons and outside class time. Research
and use of instruments for organizing training, various virtual
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laboratories and integrated programs that help fully or partially to
reproduce the progress of experiments, to see the results and changes
in experimental conditions, to observe natural phenomena, to study
the surrounding world and to be involved in a scientific experiment,
will improve the quality of the didactic and methodological support

of the educational process.
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Figure 2.3.5. The main stages of learning-teaching, definition
Source: Own work based on Manoli, Pedaste,
Mieots, Siiman, De Jong, et al., 2015

There are many benefits to implementing inquiry-based learning
programs. These benefits include the following (Figure 2.3.6).

Inquiry-based learning will be much more beneficial for students,
because involvement in learning results in improvement of the skills and
attitudes possessed that permit you to seek resolutions to questions and
issues while you build your new knowledge. There are many web tools
that support inquiry based learning which teachers can use effectively
to make all the students involve in the interaction.
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Figure 2.3.6. Benefits to implementing inquiry-based learning programs

Source: Gladun, Buchynska, 2017

In this article we have assembled a collection of some useful web tools
and apps that support inquiry-based learning (Figure 2.3.7). Using these
tools will enable students to engage in a wide range of learning tasks that
are all driven by a sense of inquiry and questioning.

3/( '*-.q .‘;\ =
S| e Bubblus S| e Google S = ° Remote labs S Audacity
= e Mindmeister = | e Wikipedia % | e Evernote ‘@ | e Blogger
2| e Youtube N e Youtube D e Pearltree 2 eCanva
2 e Poll S | e Kidtopia ‘g e Photobucket ~‘é’ e easelly
o Everywhere S | e Padlet 2 e QRcodes T | ©Flipboard
o Spiderscribe g o Hypothesis ~ | e Spiderscribe O e Glogster
o Padlet S Scratchpad o Padlet 5« GoAnimate
e Lino £ | einfogram
o Socrative S | e Piktochart
e Prezi
e Scribe

Figure 2.3.7. A collection of web tools

and apps that support inquiry-based learning
Source: Own work
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In our article, we mention the educational portal Go-Lab (web
address: http://www.golabz.eu), which offers a unique and comprehensive
set of remote and virtual laboratories. The online labs aim at supporting
inquiry-based learning and providing the opportunity to conduct
scientific experiments in a virtual environment. The Go-Lab project
provides access to scientific databases, tools, and resources supporting
student learning activities.

The educational portal Go-Lab is designed for creative and modern
teachers who are eager to bring their students to the world of science,
knowledge and discoveries through a comprehensive development
of research tasks. Leading experts from more than 15 countries of the world
have been added to the portal. When creating a learning resource, experts
are added to its generation, which can competently make suggestions for
improving it and only after official confirmation the development appears
in free access and occupies the appropriate place in the rating.

In order for the teacher to fully use the educational portal, share
experiences, participate in discussions and create a quality education
product in the category Support on the site, User manuals, Video tutorials,
Tips & Tricks tutorial, Community forum, Online course, Forum are
presented.

In order to create a complete space for research training, it is necessary
to complete three stages:

1. Find the online labs aim at supporting inquiry-based learning using
Go-Lab repository (web address: http://www.golabz.eu).

2. Create a unique environment for your students with a variety
of files, links and applications (web address: http://www.graasp.eu).

3. Give access to the resource.

Online Labs has 1500 online laboratories (remote and virtual) dealing
with Astronomy, Biology, Chemistry, Engineering, Environmental
Education, Geography and Earth Science, Mathematics, Physics and
Technology, which can be used in their lessons, as well as adapted to their
educational needs and goals. For example:

1. Electrical Circuit Lab.

In the Electrical Circuit Lab students can make their own electrical
circuits and carry out measurements on them. In the circuits the students
can use resistors, light bulbs, switches, capacitors and coils. The circuits
can be powered by an AC/DC power supply or batteries.
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2. Acid-Base Solutions.

How do strong and weak acids differ? Use lab tools on your computer
to find out! Dip the paper or the probe into solution to measure the pH,
or put in the electrodes to measure the conductivity. Then see how
concentration and strength affect pH.

3. Star in a Box.

Star in a Box is an interactive webapp which animates stars with
different starting masses as they change during their lives. Some stars live
fast-paced, dramatic lives, others change very little for billions of years.

4. Robotic Arm Laboratory.

Each of the sliders controls one of the six services of the robotic arm
(Turn on / Turn of a led, move base, move wrist, elbow move, move
shoulder, move clamp). Move each of them to define the right mix
of movements in which you want to place the robotic arm.

To make your search easier, you can sort online labs using the right
side navigation bar. Users have the opportunity to choose the subject area,
the age of users, the language of the resource, and so on.

The Go-Lab environment also contains Apps, known as instruments
or widgets which are small web applications that support certain training
goals and tasks in online labs. Apps can be added to the learning space
with online laboratories. The applications are grouped within the survey
in the learning space according to their functionalities and goals, and are
used to support specific experimental and training activities in online
laboratories.

Discussion

The major recommendations from the HLG are:

1. There is clearly a need for a common European policy in this
area that goes beyond the post-Lisbon open method of coordination
of national policies. Europe needs a common policy for human
resources.

2. Thereisaneed for novel instruments to measure and monitor human
resources for science and technology in Europe, either as a separate entity
or as part of a broader European science and technology policy.

3. Reliance on importing suitably qualified workers from outside
the EU is not a sustainable, long-term solution, given the global nature
of the market and the dynamics at play.



Po030in 2. IHosayiliHi mexHo/02il HABYAHHSA 3 BUKOPUCMAHHAM YUgdposux iHCMpymeHmie 155

4. Abetter coordination of national policies and the design of a European
policy to attract talented young scientists, with demonstrated potential
for original research, from the rest of the world are clearly needed.

5. It is apparent that the shortage of human resources in SET is not felt
across the whole of Europe, although it is argued that this in itself is not
a steady state and that migration to satisfy demand will surely occur.

6. There is a general hasty conclusion which suggests that the main
emphasis on closing the 3 % gap lies with industry, and so industry needs
to promote careers in a more attractive way to prospective SET employees.

7. The quality of SET training at universities is declining in some
institutions.

8. Schools science is often taught by non-experts. All teachers should
be offered CPD, and substantial incentives to attend CPD courses b salary
structure.

9. Strategies for science popularisation and for the promotion
of scientific culture across society are in place in most countries.

10. There is an urgent need for a comprehensive European strategy
for enhancing the development of scientific culture across Europe [31].

This article explores aspects of IBL in STEM-education. The survey
showed the need to implement IBL in the educational process
as a necessary component in the formation of a highly skilled specialist
in the modern labour market. Different types of inquiry models were
proposed, depending on the degree to which the emphasis is placed
on the study, content or study of processes and problems. There are
a number of benefits to using IBL.

In recent years, many studies have highlighted an alarming decline
in young people’s interest in key science studies and mathematics. Despite
the numerous projects and actions that are being implemented to reverse
this trend, the signs of improvement are still modest [104].

In the digital age, the integration of technology has become
a ubiquitous aspect of modern society. These advancements have
significantly enhanced the field of education, allowing students to receive
a better learning experience [63].

Inquiry-based learning method as well as inquiry-based science
education (IBSE) has proved its efficacy at both primary and secondary
levels in increasing children’s and students’ interest and attainments levels
while at the same time stimulating teacher motivation [104].
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Developing and extending the ways in which science is taught is
essential for improving student engagement. Transforming teacher
practice across the EU is a long-term project and will require significant
and sustained investment in continuous professional development [91].

Special instruments are chosen for creating research environment that
allow you to complete each stage of the inquiry with the use of interactive
techniques. In the Go-Lab environment, students can manage research
in remote and virtual laboratories, make self-assessment, communicate
and, most importantly, develop their ability to ask questions.

(Morze N., Smyrnova-Trybulska E., Gladun M. Selected aspects of ibl in STEM-
education, E-learning and Smart Learning Environment for the Preparation of
New Generation Specialists, 2018. Vol. 10, P. 361-380. ISSN: 2451-3644 (print
edition) ISSN 2451-3652 (digital edition) ISBN: 978-83-66055-05-6. URL:
http://weinoe.old.us.edu.pl/sites/weinoe.us.edu.pl/files/media/10-361.pdf)
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2.4. BUKOPUCTAHHSA []OJATKIB GO-LAB
/19 OPTAHI3ALIT AOC/IAXEHHS B YMOBAX
EJIEKTPOHHOI CrIBIIPALI BYNTE/IIB TA YYHIB

IpuHa BopomHukosa

CydacHa IKojTa Ma€ pOpMyBaTy B YYHIB HABIYKI TBOPYOCTI,
KPUTUYHOTO MUCTIEHH S, KOMYHIKaTVBHI /11 GOPMY/TI0OBaHH: JYMOK Ta 00-
MiHYy HUMY, CIiBpOOITHUIITBA JIA CII/IKYBaHHA | HABYAaHHA B PiSHMX IPy-
Iax, BMiHHA BUpillyBaty mpo61eMu Ta 6paTy BillIOBija/IbHICTD 3a CITi/IbHI
pillleHHA Ta po3pOOKY HOBMX ifieit i MPOAYKTiB, B TOMY 4MCIIi 32 OIIOMO-
rolo IV(PPOBYX IHCTPYMEHTIB B OH/IAIIH-CepefOBNIIAX i IPOCTOpaX.

Jna peanisanii HbOro 3aBJaHHA CYCHiIbCTBO BUMAra€ Bifi BUMTENA
BUKOPUCTAHHA HOBUX {HCTPYMEHTIB, METO/iB Ta HOBOTO PiBHA (axoBoi
KOMITeTeHTHOCTi. [[nppoBa KOMIIETEHTHICTb II€aroriB BU3HAYAETHCS
iX 3[aTHICTIO BUKOPUCTOBYBAaT! IV(POBi TeXHOJOTII /I MigBUIIEeHHS
piBHs HaBYaHHsA, IpodeciiiHOl B3aEMOfII 3 KojleraMiu, y4HsIMH, OaTbKa-
MI Ta IHIIMMM 3aliKaBJIeHNMI CTOPOHAMM, 0COOUCTOro mpodeciiiHoro
PO3BUTKY, KOJIEKTMBHOTO 0/1arOIOTyYYs Ta HOCTIITHOTO BIOCKOHA/IEHH
opranisauii HaB4aHHA yuHiB [146, 49].

Orxe, BUHUKae mpobnemMa BUOOPY LUPPOBMUX IHCTPyMeHTIB, AKi
MO>Ke BUKOPVCTATy BYUTED 1A POSBUTKY yYHA BiflTIOBiHO IO BYMOT
CbOTOJICHHSA B YMOBaX OCOOMCTICHO OpPi€HTOBAHOTO HaBYaHH:A, iHTerpa-
nii npeameris (STEM-ocBita), nudposisanii ocBiTHbOrO IpocTopy, 3a-
IPOBaJKEHHA AMUCTAHIIHNX Ta 3MilIaHNX pOpM HaBYaHHS.

OCHOBOIO JOCTIZHMIIBPKOTO HaBYaHH:A Ha 3amuTax IBL (Inquiry Based
Learning) e akTMBHa i BijOBifia/bHa PO/Ib YYHA Y Ipolieci HaBYaH-
HA [1]. Pe3ynbTaTy mOKasyioTh, [0 BUNTEI, IKi IIParHyThb /IO PO3BUTKY
KpeaTUBHOCTi, KPUTUYHOTO MUC/IEHH: Y4YHiB, TOBMHHI BUKOPUCTOBYBa-
TU IiAXOAM O HaBYaHH:A, OPIEHTOBAHI Ha BIGKPUTTA Ta JOCTifPKEHHS.
CTpykTypoBaHi Ta kepoBaHi ¢(opMM 3aIUTIB i 3aIMTaHb MOXYTb OYTU
TaKOXX KOPMCHUMMU ISl TIOCTYIOBOTO PO3BUTKY OCOONMBUX HaBUYOK
IOCTiPKeHHs Ta BUpilleHHs npo6neM. HaByaHH:A, opieHTOBaHe Ha yYH:
Ta J10T0 Bi/JIIOBiaIbHICTD Y Ipolieci 3100y TTA 3HaHb, a He Ha Jis/IbHICTD
BUKJIaJIa4a, CIIPYsI€ PO3BUTKY B YYHIB HABMYOK JOCIiKeHH: [116].
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OcHoBHa nepeBara iHAWBiAya/JbHUX AOCIII)KEHDb IIOJIATAE B TOMY,
110 BOHM CIIOHYKAIOTb Y4YHiB 3alIMaTUCA BCiMa eTamaMu JOC/iKEHHA
CaMOCTIJHO i BUMAaTralTh BiJj HUX MOTMBallil, BiilIOBi/Ja/IbHOCTI, pe3yb-
TaTMBHOCTi. [0/TOBHUM HENOMIKOM € Te, 1[0 TaKa HaBYajbHa NPAKTUKA
He TIOBHICTIO BiffoOpakae peanbHOCTI po60YOTOo Miciis, fie OiIbIIiCTb iH-
HOBALI/IHMX IPO€EKTIB 6a3yeTbCs Ha KOJIEKTUBHII po6OTi Ipy B3aeMopii
3 koseramu. Po6oTa B rpymax Tako)k Mae€ IepeBary CIpUAHHA 3HAaHHAM
3aBJISIKM OOMIHY [yMKaMy MK pisHumu yausamu [134]. CriBnparis moxxe
TOOIMOMOITM YYHAM MOKpAaITV CBOIO 3[aTHICTb INPALIOBATM Pa3oM,
CTBOPIOBATH Ta iHTErpyBaTy 4yxi ifei — 37i06HOCTI, sIKi MarOTh BaXkK/IMBe
3HaueHHs g iHirmianii inHoBaniin [40]. KoMangHuit sanur gomomoke
3abe3meunTy Kpauly HifrOTOBKY Y4HiB, HABYMTH [IePEKMBATH COLia/IbHi
IIpoIiecy, 1I0B A3aHi 3 iIHHOBALifAMM, MIATOTYBATH /IO PEA/IbHOTO XKUTTA.

HocmnifpkeHHI0 IpOrpaMHNX 3ac006iB, OOIPYHTYBaHHIO IiAXOAIB [0
PO3pOo6KM Ta BUKOPMUCTAHHS Pi3HUX {HCTPYMEHTIB, B TOMY YNUCTi OH-
JTaiH-CepefjOBNUIL, CUMYJIALII B OCBITHBOMY IIPOIleCi IpUCBIYeHO Po6o-
TV HAyKOBIIiB 3 pi3HMX KpaiH [22; 51; 62; 106; 127].

CriBnipans 3 BUBYEHHSAM 3alNMTiB € OJHVM 3 HalOiIbII CKIaTHUX
Ta 3aXOIUTIOI0YNX 3aXO/liB [/ CyYacHMX WKim. 114 iged cipsiMoBaHa Ha 3a-
Jy4eHHsA HOBOI Ta IIEpCIEKTUBHOL KY/IbTYpyU BUKIAJaHHsA Ta HaBYaHHA
B KJIaci, /ie y4Hi B Tpynax 6epyTh y4acTb y CAMOpPETy/IbOBaHil HaBYa/IbHil
RisTIBHOCTI, MiATpUMYyBaHiit BunteneM. O4iKyeTbcs, 1[0 1Ieil croci6 Ha-
BYaHHA CIIPUATUME MOTUBALII Ta 3al1iKaB/IEHOCTi HAYKOIO, JACTh 3MOry
HABYMTVCS BUKOHYBATH €TaIlM JOCIi/PKeHHS MOAIOHO /10 BUEHNX, 3100Y-
BaTy 3HAHH:A ITPO HAYKOBI Ipoliecy y HayKoBiit Mepexi NetColL [8].

ITpoext Go-Lab (Global Online Science Labs — I'mo6anbHi HayKoBi
iHTepHeT-Maboparopii /11 HaBYAIbHUX 3aHATH Y IIKOMI) € JOCIiTHM-
IIbKMM iHHOBALIifHUM IIPOEKTOM, CHiB(iHAHCOBAaHUM CEBPOIIEIICHKOIO
KOMici€lo i IpucBsAYeHNM HaOMMKEHHIO HAYK! JIO Y4HIB, CTY/IeHTIiB Ha-
HaHHAM BiJKPUTOTrO IOCTYIy 10 HAYKOBMX OHJIAiIH-/Tab0paTopili, CTBO-
PEHVIX HayKOBISAMM Ta BUMTE/IAMY 3 Pi3HUX KpaiH [35].

Bunreni moxyTbh He Timpku Buxopuctatu Go-Lab Repository, ane
VI CTBOPUTY iH[IVBiflya/bHi HaBYAJIbHI MPOCTOPU /I CBOIX Y4HiB, pO3-
pOOUTI INAAKTUYHI T METOAMYHI MaTepian B0 YPOKiB Ta IPMETHATICS
1o MKHapomHol ciibHOTH BunTeniB. Exocucrema Go-Lab npoposxye
pO3BUBATUCA B paMKax iHHoBauiitHoro mpoekrty Next-Lab [35], mpo-
Naryro4dy iHHOBALiJIHI Ta iHTePaKTMBHI METOAM HaBYaHHA y 3aK/Ia/lax
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3arajbHOI cepefHbOI OCBiTH. EKOcucTeMa Hajlae BUMTENAM Ta BMUKIIA-
flayaM pi3sHOMaHiTHi 3aco00M HaBYaHHA IJIsI PO3BUTKY HayKOBOTO, KpM-
TUYHOTO MUC/IEHH: Ha NoHaf 40 MoBax: JOCTYI [0 COTE€Hb BipTyaabHUX
i Bifja/IeHNX HayKOBUX J1ab0paTOPili, JOC/TIHNX HaBYa/IbHMX HOJATKIB
i HaBYa/JbHO-[IOBIKOBMX IIPOCTOpPiB, OpPraHi3OBaHMX 3a HAYKOBUMU
crenianisanisiMu i pisHUX BiKOBUX TPYIL

HayxoB1isiMyu BcTaHOBIIEHO 21 moTpely, BUSHAYEHY BUUTEIAMMY, SKi
BuKopucroByBamm Go-Lab mia po3poOky BIacHMX HaBYaJIBHMX IIPO-
cropib. Ilepengycim nenaroris 1jikaBUTb, YM JOCATHYTa MeTa HaBYaHHHA
(73,91 %), AKi BUKOPUCTATV {HCTPYMEHTM Ta HOJATKY Ta AK OpraHisy-
BaTy MpoLleC HABYAHH:A 3 MOXK/IMBOCTAMM aBTOMAaTHYHOTO OLIiHIOBaHHA,
B3aeMOOLiHIOBaHHA (56,52 %). B ocTaHHIO Yepry yBara BUK/Ia/jadiB aK-
LIeHTyBaJIach Ha Au3aiiHi HaB4aHHA (8,7 %). ABTOpU y BMCHOBKAaxX Ta-
KOXX 3a3HAYa0Th Ba>X/IMBICTb BUKOPVUCTAHHA NONATKIB /I OpraHisamii
crinpHOI po60TH yYHIB y 3MilnaHOMY HaB4YaHHi [106, 134].

Y Go-Lab € cepepoBuiie /14 CTBOpEHHA HOBUX OCBIiTHIX IpoCTOpiB
i opranisanii HaB4aHHA Graasp, AKe IPOIOHYE BUUTENIAM MOXK/IMBICTh
00paTy KOHKPETHUII ClieHapiil JOCTif)KeHHsA i Hajja€ CTPYKTypoBa-
HUII 1ab/I0H sl opraHisanii ZocaifHO-misHaBapHOro HaB4aHHA ILS
(Inquiry Learning Space — gocmigHUIIbKIT HaBYaIbHMIL IPOCTIp) 3 IIpa-
BIWIbHUMU (a3aMy OCTITHUIIBKOTO HaBYAJIBHOTO IVKITY i KOPOTKUM
OIVICOM JM3aliHy KOXKHOI (basn. binpm meranpHO (basn TOCTiAHUIIBKO-
IO HaBYa/IbHOTO LMK/Iy Ta OINCH CLIEHApiiB 3 IpUK/IaZaMu iX peaisanil
PO3IVIAHEMO Jjasli, BUKOPMCTOBYIOUY NOCTiIPKeHHA 3 MocibHmka “Go-Lab
Classroom Scenarios Handbook” [51]. KopucHi mopazu fijist cTBOpeHHs
ILS Takox nmponoHyThcs Ha iardopmi nigrpumkn Go-Lab (http://go-
lab-project.eu/tips), e pisHUMYU MOBaMM ITPEACTABICHO TOCBiJ] BUNTEIIB,
SIKi aKTVMBHO IIPAIIOI0Th B €KOCUCTEMI.

ITosa yBarorm HayKOBILiB 3a/JMIIVMINCh MOXXIMBOCTiI BUKOPMCTAaHHSA
udposux iHcTpyMeHTiB Go-Lab aia enexTponHoi ciiiBipari mpu npose-
[eHHi JoCTifKeHb. Bunreri, ki po3po06/sA0Th CBOI HaBYa/IbHI IPOCTOPH,
0CO6/IMBO Ti, XTO He Ma€ JOCBiRy poOOTH i3 3anuTamu, ToTpebyIOTh Iefa-
TOTiYHOI MiITPMMKY Ta METOAVUYHIX PEKOMEH/IALIII 1010 BUKOPUCTAHHA
TUX 9Y iHIIVX iIHCTPYMEHTIB JI/IA OpraHisalil JOCIipKeHHA B K/aci.

OT>xe, MeTa HAIIOTO JOCI/KEHHA — BU3HAYUTU MOX/IMBOCTI BU-
KOpUCTaHHA fopatkiB Go-Lab mma opranisanii gocmimpkeHHs B yMoBax
criBmpani.
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3aBHaHHA MOCTIMKEHHS:

— IpOaHa/li3yBaTy MOYKIMBOCTI €/IeKTPOHHOI CIBIpali BYMUTENIB
B ekocucteMi Go-Lab;

— Buokpemntu pogarku Go-Lab, sAKi cipusAioTh eneKTpoHHIN cIiB-
Ipalli y4HiB IIpU IPOBE/IEHH] JOCTi/>)KEeHHS;

— HaBeCTM IPUKIALM 3aIPOBAPKEHHs IIEeJAroriYHMX TEXHOJIOTIN
IJIA pO3BUTKY HaBMYOK CIIiBIIpalli B JOC/iIPKEHH] 3 BUKOPUCTAHHAM pi3-
HUX cieHapiiB Go-Lab.

Hna JocATHeHHA MeTM BMKOPUCTOBYEMO TEOPETMYHi MeTOmu CH-
CTEMHOTO Ta TOPiBHABHOTO aHa/Ii3iB HAYKOBO-METOANYHOI JIiTEpaTypu,
o6 3’scyBatu po3poOJIeHICTb peKOMeH/alill LIOfI0 3alpPOBAPKEHHS
momatkiB Go-Lab mis opranisarii eneKTpoHHOI cIiBIIpalii Ipyu mpose-
JleHHi MOCITiI>KEeHb.

Exocucrema Go-Lab 6asyerbcs Ha mmardopmi (https://www.golabz.
eu), 10 MiCTUTH BifjasneHi Ta BipryanbHi HaykoBi maboparopii (https://
www.golabz.eu/labs), nomatku (https://www.golabz.eu/apps), mocmigamn-
upki HaByanbHi mpocropu (https://www.golabz.eu/spaces) Ta incTpy-
MEHTU /11 PO3pOOKY Ta CTBOPEHHs BUMTe/NAMY BiacHuX ILS 3 Bukopu-
CTaHHAM 3a3Ha4eHNX Bulle pecypciB mwardopmu (https://graasp.eu/).

Exocucrema Go-Lab inTerpye BipTyanpHi oHIaitH-maboparopii, ki
edextuBHO BuKopuctoByotbcs y STEM-ocsirti [22]. B. Bembep Buokpe-
Muta ocobnmBocTi TexHonorii IBL Ha ocHOBi aHanmidy pisHMX Mopeneit
TOCTiTHUIIPKOTO HaBYaJIbHOTO LUKy Ta MPOJIEMOHCTPYBasla, AKUM Y-
HOM BYMTe/Tb MOXKe 3HATU HeoOXifHi BipTyanbHi oHmaitH-1aboparopii
Ta afJAIITyBaTH iX 10 OCBiTHBOTO mMponecy [127].

KoxeH BumMTenb Mo)Ke NpPUENHATUCH 10 OHIANH-CIiIBHOTY BYU-
teniB  Go-Lab  (https://support.golabz.eu/support/online-teacher-
community), sika 3abesnevye CriKyBaHHA Ta 0OMiH JOCBioM, jjomI0-
Marae OpraHi3yBaTy CIiIbHY po6oTy Ta 0OMiH iHpopMaLiiiHUMK Ha-
BYJIPHIMIY IIPOCTOpPAMM 3 KOJIeraMy i3 pi3HUX KpaiH, sHaiTu iHdop-
Mallil0 IIPO HAaBYaJIbHI 3aXO[AM Ta IIPO OHOBJIEHHA NOJATKIB i cepBiciB
exocuctemy. Go-Lab Hajjae MOXXIMBICTD yYUTeNAM CHiIBHO CTBOpIO-
BaTU JOCITHUIbKI MPOCTOPM HaBYaHHA. Hampukmaj, BUMTENb MOXKe
3alpOCUTH IO CIIBIIpali y CTBOPEHHI 3MiCTy BJIaCHOTO HaBYaJbHOTO
npoctopy (ILS) inmux BunTenis i HagaTy iM npaBa BIACHUKIB ab0 pe-
JAKTOPIB, O JACTh 3MOTY CTBOPIOBATY IIPOEKTH IPYIIOI0 BUMTENIB, AKi
BUKJ/IQ[JaI0OTh pi3Hi IpeaMeTH.


https://www.golabz.eu/labs
https://www.golabz.eu/labs
https://www.golabz.eu/apps
https://www.golabz.eu/spaces
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Konekuiss momarkiB (mporpam), sIKy NpeAcTaBlIeHO B €KOCUCTeMi,
mae 3mory ¢opmysary HaBu4ky XXI CT., AK-OT: CIIiBIpalls, TONEPaHT-
HICTb, aJJallITUBHICTb Ta CTBOPEHH: HOBUX 3HaHb 3 BUKOPUCTAaHHAM iH-
CTPYMEHTIB /11 eKcllepTHOI Ta camooliHKy. CIiJIbHI IPOCTOpY MOXKHA
BUKOPUCTATH i i1 iHAMBI/Iya/IbHOTO HaBYaHHS, 1 /I HaBYaHHA B K/1aci
SIK 0COOMCTI HaBYA/IbHI CepefoBUIIA A/Is1 POOOTY HAJ HOCTIJHULBKIMU
MPOEKTAMI Ta 3aBIaHHAMIU.

ITpu ctBopenHi ILS — HOBOro HaBYaIbLHOIO IPOCTOPY 3AMUTIB BUN-
Te/leBi MPOIOHYETbCA OOpaTU OAMH i3 WIECTV ClLieHapiiB AOCiKeHH
(«basoBuit», «IlicTph Kamenmoxi», «CTpyKTypoBaHi cynepeukn», «Has-
YaHHA 32 JOIIOMOTOI0 KPUTUKI», « AYKypHa IIUJIKa», «3HANAU TIOMUIKY»,
«Mosaika»). Hanpukman: cienapiit «basoBuii» cmigye 3a LMKIOM 3a-
IINATIB, B AKUX YYHI BUKOHYIOTb Pi3Hi pOJIi IPOTATOM BChOTO JOCTiIKEH-
H; Y «Mo3saili» y4Hi IpalooTh B pisHUX IPYyIIaX i3 3MiHIOBaHVMM KOM-
MO3ULiAMY OKPEMMX YaCTUH LMK/ 3aIIATIB i IOBMHHI CIiBIPALIOBATH
ISl focATHeHHs pesynbrary; «[licTh sMiHHMX KallemroxiB» mepenbadae
po60TY yuHIB y rpynax i gocmikeHHs Ipo6eMn BifIIOBigHO /10 3a1po-
IIOHOBAHOTO «KOJIbOPY Kamemoxa» (pakTu, ZaHi cTaTMCTUKY; IHTYiLis,
BiguyTTA, eMomil; popMyBaHHA IpUIYILeHb, KpeaTuBHi ifiei Tomo).

ITicnsa BubOpY crieHapito BUMTENb caM 00Mpae MOTPiOHI JomaTKy Bifi-
MIOBIZIHO JJO METY Ta €TalliB JOCTI/PKEHHA Ta MOXKe IMOEAHYBATH iX 3 BI-
KOPUCTAaHHAM OHJIATHOBMX /1abOpaTopiil Mpy CTBOPEHHI HaBYaJIbHOTO
npocropy (ILS).

Homatkn Go-Lab — 1e cnenianphi mporpamHi 3acobu, ki gomnom-
araloThb BUMTENIEBi CIIPOEKTYBATH, & YIHAM — BMKOHATHU JOC/i/>KEHH:
pobuUTH IPOTHO3M, POPMY/IIOBATI Ta IHTEpIPETYBATH AaHi, eperaaa-
TY BiATYKM, pOOUTH BMCHOBKU. 3 IIOBHUM IlepertikoM poparkiB Go-Lab
MO)KHa O3HajtoMuTuCA Ha caitti https://www.golabz.eu/apps. logatku no
HaBYa/IbHOTO IIPOCTOPY MOXKYTb 6y Tn mipkmoueHi 3a URL-agpecoro a6o
o6paHi i3 cimcky mporpam Go-Lab (puc. 2.4.1).

Ilns opranisanii pisHux BupiB criBmpari (rpynoBa po6ora, CIinb-
Ha BiJTIOBifaJbHICTD, CHiIbHE MPUITHATTA pillleHHs, CIiIbHa poboTa)
MO>KHa BUKOPUCTATY BE/IMKY KiIbKiCTh IIM(POBMX CepBiciB: JOCTiKeH-
HA i omnykK, ctBopeHH: npoaykTis (Google docs, Google presentation,
Blogs, Google Sites, You Tube, Microsoft (for education), Plotly, Prezi
ta iH.), cninbHuit koHTeHT (Wiki, Blogs, Google Sites, Google docs ,
Google presentation, YouTube), xomynikauis (LinkedIn, Social networks,


https://www.youtube.com/watch?v=23zsML5D6N4
https://www.youtube.com/watch?v=Nk07u7bHc54
https://www.youtube.com/watch?v=Nk07u7bHc54
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Academia.edu, Facebook, Skype), 36ip manux (http://paper.li, pinterest,
padlet, linoit, statwing), ouinioBanHa i pamwkysanHa (Visual Ranking
Tool), ynpasninusa HaBuaHHAM Ta npoekToM Globallab, Google Keep,
Microsoft Teams, Google Calendar, Outlook and SharePoint [146, 47].

Hoea nporpama 3 URL-appecamu

fonat Acnatox AlD Brbepims nporpawy 3 Go-Lab

[Donam gonatok

Puc. 2.4.1. BikHo mifik/iro4eHHs JopaTKiB (App)
y cepenoBuLi iHcTpyMeHTiB 1A po3po6ku ILS (https://graasp.eu/)

YmoBHO nopatky Go-Lab moxxHa 06’egHaTV B Ipynu BifIIOBifHO 10
MeTH iX 3aCTOCYBaHH:

— criBnpans (3BOPOTHMII 3B 130K, OHJIANH-/I0MIKa a00 CTiHa, BiKi, ro-
JIOCYBaHH:I, B3a€EMOOLIIHIOBaHHS, CITiIbHe 30epeskeHHs JOKYMEHTIB TOIL[O);

— 3arajibHi (HOTATKM IJI Y4YHS, OpraHisallis mepersafy mpocTopy,
3MiHa iHTepdeiicy ToIO);

— 3anmuTy (ZOJATKY /I CTBOPEHHS TilloTe3, KOHIeNIIil, GopMyIio-
BaHHA NIUTaHb, 1'[06YJ_IOBI/I KapT 3HaHb, MOJEIIeN 3BiTiB);

— ¢dopmyBanHsa aHamiTHKM (Bisyasisanis KopucTyBadiB OH/alH, iH-
AVMKATOPY BMKOHAHHS, XPOHOJIOTII, cCaMOIIepeBipKI 4acy TOIIO);

— cnenjianpHi mporpamu (tabnuisa Menpaeneesa, Geogebra, Sququake
(Matlab), xanpkynaTop ToO110);

— OIUTYBaHHA (BIKTOPVHM, KBECTY, OLIIHIOBAHHS).

Posrnsanemo, Ha AKNX eTarax OCi)KeHHA MOXK/IBE BUKOPVICTAHHSA
moparkiB Go-Lab s cniBnpani y4sis.

Hartuacrime Bumuteni ob6mparoth 6a30BMil CLeHApiil TOCTIHKEHHS.
Y 1ioro nuki yqacHuk ILS o6mpae Tpy 0CHOBHI MOX/IVBI LIJIAXY 3aIIATY
BifmoBifgHO o cxemu (puc. 2.4.2):

1) opieHTaniss — MUTaHHSA — JOCHTIKEHHs — iHTepIIpeTarnis ja-
HIX — BUCHOBOK;


https://padlet.com/
https://padlet.com/
http://en.linoit.com/
http://en.linoit.com/
https://www.golabz.eu/app/sysquake
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2) opieHTanis — rimoresa — eKCIIepMMeHT — iHTepIperalis ja-
HUX — BUCHOBOK;

3) opieHTanis — nuTaHHA — rinoresa — eKCIepUMEHT — iHTepIpe-
Tallis TaHUX — BUCHOBOK.

Inquiry Learning Process

DISCUSSION

CONCEPTUALISATION

INVESTIGATION

‘CONCLUSION

Puc. 2.4.2. bazosuii cuenapii [51, 12].

®asa «[luckycis. O6roBopeHHs» MoXe OyTU HEOOOB I3KOBOIO B iH-
IOUBifyaJIbHOMY HaB4Ya/IbHOMY IIPOLEC, AKILO Y4€Hb CaMOCTIHO IIPO-
XOAMTDb BCi eTany AOCTiIPKeHH:A. Ajle HaifyacTillle BUXTe/Ib OPTaHi30BYye
po6oTy rpymu y4HiB a0 BCbOTO KJIacy, TOAi AKICTh TOCTI/PKeHHS 3aje-
JKUTDb Bifi pO3yMiHHS yYHAMM 3MICTY, OOTOBOPEHHS HMMU pe3y/IbTaTiB
cBO€T po6OOTH Ha KOXKHOMY eTalli Ta Mic/s i 3aBeplieHHs, OLiHIOBaHH
po6OTH iHINX i CAMOOLIiHIOBAHHS.
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[ns1 mpoBeneHHs1 0OrOBOPEHD Ta IHIIUX BU/IB CITINBHOI MisTbHOCTI
MOXYTb 6yTu BukopucTaHi neBHi gopmatku exocuctemu (https://www.
golabz.eu/apps?category=1198), npusHadeHi s criBnpari yuHis i Bun-
tens (mabn. 2.4.1).

Tabnuys 2.4.1

TIPUKJIAZIV 3AITPOBAJDKEHHS JIOJIATKIB
IUISL OPTAHIBALIIT CITIBITPAIII YYHIB I BUMTEJIS

HasBa

Omc gogarka

IIpuxmagy 3anpoBaKeHHA

\dr

Padlet

JlomaTok mae 3MOry BU-
kopucroByBaru  Padlet
y ILS.

Crina Padlet — we criinb-
Ha JIOLIKa, JIe Y4YHi i Bun-
Tem MOXYTb IIMCATH,
nomaBatu  ¢ororpadii
Ta POpMYBaTH BMICT

Y4yacHUKaM IIPOIOHYETbCA 00 €MHATHUCA
B IPYIN i HamycaTy Ha3BU IPOEKTIB, AKi
XoTimm 6 peamisyBaTy, O3HANOMUTICS
3 TIPOEKTaMM iHIIMX Ta IIPOTONOCYBa-
T 3a TOWM, AKNUII CIopo0aBcsa Haubinb-
1re (https://padlet.com/irvorotnikova/
t07yy4jmq7od).

Ins mifKao4YeHHA IIporpaMyu  BYUTEIb
Mae IpoiiTH peectpauiio y https://padlet.
CoOm Ta HAJAWITYBATV OHJIAMH-CTIHY
(BKTIOUMTHU [JO3BONM JIOCTYILy O CTiHM,
MO>KJIMBOCTI OL[iHIOBAaHHS, [M3aJiH TOILO).

IncTpymeHT MOXXe BMKOPMCTOBYBAaTUCh
Ha BCiX eTalax JOCTiKeHH: 411 0OMiHy
ifestMu, IpeseHTalil pesyabrariB, 06ro-
BOpEHH:, BUCHOBKIB

D

DropBox

Leit mopmaTok fae 3Mory
YYHAM  3aBaHTaXyBa-
™1 Gaily, HaIPUKIAZ
3BiTU, B TOCHITHUIIbKI
HaBYya/JbHi  IPOCTOpMU.
Bumreni Takox MOXyTb
3aBaHTaXyBatu daimm

Y4Hi MOXYTb CTBOPUTH BIACHI IPORYKTH
(mpesenTanii, Tab/mM1Lli, JOKYMEHTH TOLLO)
Ta 3aBaHTAXWUTH iX y XMapHe cepefoBMuIIe
IUIS O3HAMOMJIEHHS BYMTEAA Ta IHIINX
Y4HIB 3i cBOiMM HampaioBaHHAMM. Haii-
yacrillle BUKOPUCTOBYETHCSA Ha eTalax 3a-
TIPOBAJ)KEHHS, BMICHOBKIB

W

CrisibHa BiKi

Leit momarox mpomonye
TEKCTOBY O00JIacTh, sKa
MO)Ke pefiaryBaTycs BCi-
Ma KOPUCTyBadaMM IIeB-
HOTO IPOCTOPY HaBYaH-
HA 3aIMTY a00 BIACHMKA
npodinto. Icropis 3miH
36epiraerbcsi i MOXKe Bi-
nobpakaTucs

Yuni B OfHOMY CHiIbBHOMY IOKYMEHTi
dopmy0Th BUCHOBKM (Ha OCTAHHBOMY
erami) ab6o rimoresu (eram KOHIIENTYya-
mi3anii), posMOAiIAIOTh 3aBAaHHA (eram
opieHTallii), BHOCATb MPOMO3NII OO
TIOJIA/TBIIOTO 3aIPOBA/PKEHHA pe3y/bTa-
TiB mocmimKeHHs (0OTOBOPEHHs)



https://www.golabz.eu/apps?category=1198
https://www.golabz.eu/apps?category=1198
https://padlet.com/irvorotnikova/t07yy4jmq7od
https://padlet.com/irvorotnikova/t07yy4jmq7od
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Hassa Omnuc gomarka IIpuxnagu sanpoBagKeHH
Jomarok flae 3Mory CTBO- | Y4uHi Ta BYMTe/li MOXKYTb B3a€MOAIATH,
puTH KiMHaTy 4ary, fKa | HallMCaBIUM Ta OLiHMBILY IOBiOM/IEHHA.
Moxe OyTy aHOHIMHOIO | TaKO>X MOYKHA CTBOPUTH IMMTAHHSA 3 Ki/lb-

KOMa BapiaHTaMM BifITIOBifieil I ONNTY-
SpeakUp BaHHA aygUTOPii

3BOPOTHMIL
3B’5130K
3 BUK/TaflaueM

Jlomarok mae smory oTpu-
MaT! 3BOPOTHUIL 3B 30K
3 KOXXHUM y4HeM. Bum-
Telb OTPUMYE TAOMINO,
B SKill BifoOpaXxaroThCs
3allMTAaHHA Bif  y4HiB,
Ha fIKi BiH Ma€ Bifipeary-
BaTH

Ha 6ynp-sikoMy eTari JOCTiKEHHS BYM-
Te/lb MOXKE BUKOPUCTATY Lieil iIHCTPyMEHT
[/ KOMYHIKallii 3 y4HAMM IONO 3aIlu-
TaHb 3a 3MICTOM IOCITiPKEHHS YU JOro
oprasisaiiieio

Kpim 3a3HadeHMX iHCTPYMEHTIB BUMTENb MOXKe JOfATH NPOrpamy
B3aeMoouiHoBaHHs (Peer Assessment tool) mo cepenmoBuina BumMTes
y Graasp Ta Hayamrysaru ii (puc. 2.4.3).

OpgHopaHrose oliHIOBaHHA

Byab nacka, aKTuByiTe 3B0POTHHMIA 38'A30K ANA OOHOMO YM KiNbKOX IHCTPYMEHTIB

2 IHCTpYMEHT OUIHKM OAHONITKIB KOHirypa

&

v MapameTpwn iHCTpyMeHTa
KiNbKICTb KOPMCTYBAYIB NO OAHOMY 3anuTy
Ha BiAryk
[l JossonuTtH ouiHky De3 3anuTy

v [oeigka

@® BuKOpWUCTOBYATE CTaHAAPTHWA
HCTPYMEHT Aonomoru

[na Toro Wod NPU3HAYMTK 3aNUT HA BIATYK, NepeTArHiTL CTYAEHTa 3i CTOBNUA
"CtyaeHT / iM'a" y cToBneupb "OgHopanrosuid BAryk" / "PeleHsenT” Ta pAaok i3

3anuTom

[nA Toro Wwob 3MIHUTH NPU3HAYEHHA 3aNUTY Ha BiAryK, NEPeTArHiTL CTyaeHTa 3i
cToBnua "OaHopaHroemii siaryk” / "PeleH3eHT" 40 IHLWOMO 3Ha4YeHHA Y CTOBNL|
"OpHopaHroeuid Bigryk" / "PeueHzeHT”

[na Toro Wob BMOANMTHA 3aMNMT Ha BiATyK, NepeTArHiTL CTyNeHTa 3i CTOBNYA
"OpHopaHroeuid Bigryk" / "PeueHszeHTu” 3a meski Tabnuui

[na Toro wod nepernsaHyTH AeTani BiAryKy HaTUCHITL Ha 3anuT y cToBNL)

"OpHopaHroeuid Bigryk"/ "3anuru"”.

3aeepleHUiA BigryK NoO3Ha4YeHo + NiCNA iMeHi CTY4eHTa B CTOBML|
"OpHopaHroeuid Bigryk” / "PeuersenT”
# reviews - Lie KiNbKICTb NPU3HAYEHUX CTYIEHTY 3anuTis

x

2

O BMWKOPMCTOBYBATW MO BNAcHy
[oBigky

Puc. 2.4.3. HamamTyBaHHA OLIiHIOBAHHA YYHAMM OJVH OJHOTO
B JofaTKy B3aemoouiHoBaHHs (Peer Assessment tool)
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3ajlyyeHHs IIbOTO JIOJATKYy JJa€ HOMATKOBY MOXJIMBICTH iHIIMM
mporpaMam: KOHI[eNT-KapTaM, TilloTe3aM, CTBOPEHHSM 3alUTaHb,
rabmuuaM  (Concept Mapper, Hypothesis Scratchpad, Question
Scratchpad and Table Tool) orpumaryu 3BOpOTHUII 3B’A30K Ta opra-
Hi3yBaTl CIiBIIpall0, HAIIPUK/IaJ, I10/l0 OLIiHIOBAHHA TillOTe3 iHIINX
yuHiB (puc. 2.4.4).

O e o S ]
elechhe currend

Hypntheses
[}

Itu!:rrmdwm.;g;}-—-—-l—-— FESSESTECE ST e
Ask for feedback

= pe your own|

Are you sure you want to ask for feedback? You can
only ask for feedback once

vec o

Request Cancel

Puc. 2.4.4. 3aniut Ha OI[iHIOBAHHA TilIOTE3,
CTBOPEHOI iHIINM yYHEM

OT>Ke, [OJATOK B3AEMOOIIHIOBAHHS JJa€ 3MOTY KOHQIrypyBaTu Bci
BUIV BapiaHTIiB [Ig 3BOPOTHOTO 3B’AI3KY, @ TAaKOXK IJIA MifIK/ITIOUeHHS
Y4HiB, fIKi MOXXYTb HaJjlaBaTy i OTPUMYBATH BiJJTYKM OIVH Bifl OJHOTO.
Bci yuHi B rpymi mo6ayate pesy/nbTaTvi OLMH OJHOTO, 3MOXYTb IIpOa-
HaJIi3yBaTy CIIJIbHUI JOKYMEHT Ta OLiHUTHU iHIIMX, a BUNTENDb IIPOA-
Hayi3ye ix pobory.

Hasegemo npuknap. Buntenb IponoHye yYHAM [Ba iHCTpyMeH-
TH I MOoOyAOBM KOHIENTyanpHux kapt sHaHb (Concept Mapper,
Aggregated Concept Map). 3a momomoroio Concept Mapper ko-
JKeH Y4YeHb CTBOPIOE KapTy 3aJIeXKHOCTI 3MIHHMX y JOC/IJ>KEHHI,
a CyKyIlHa KOHIIeNTyaJbHa KapTa JyIfd y4HiB 6yme BimoOpakatn Bci
BapiaHTM KOHLENTYaAbHMUX KapT, MiATOTOBAECHUX PiSHUMU YUYHAMU
B OJHill cxeMi. 3a IOIIOMOI0I0 B3a€EMOOIIHIOBAHHA y4Hi MaTUMYThb
MOX/IMBICTb IIpoaHaai3yBaTu poOOTH IHIINX, HaaTM KOMEHTapi.
AmnanoriyHo pobora 3 pgomarkammu mno6ymoBu rimoresd (Hypothesis
Scratchpad) mactp 3Mory yunsam 6Gaunty pisHi migxopm, peasnizysa-
TU BJIACHE JOC/IJPKEHHA 1 IOPiBHATU Pe3yNbTaTH CBOI Ta OJJHOTPYII-
HUKIB YU OJHOK/IaCHUKIB.


https://www.golabz.eu/app/concept-mapper
https://www.golabz.eu/app/aggregated-concept-map
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Homatknu cniBnpani Go-Lab gonomaraioTs Bunrensam migTpumysa-
TV [7IMOOKe PO3YMIHHA YYHAMM HayKOBUX TeM, PO3BUBAIOYM P I1bO-
MY HaBMYKM €IEKTPOHHOI KOMYHiKallil, CIIiJIbHOI BifiTIOBiZianbHOCTI 3a
Pe3y/bTar, CIiJIbHOTO CTBOPEHHA 3HAaHb Ta IPOAYKTIB. lle 03Havae, 1m0
BUNTENb, JOJjAal049M iHCTPYMEHTH CHIiBIIpalli JO CBOTO JOCTiIJHULIBKOTO
HaBYaJ/IbHOTO IIPOCTOPY, OTPUMYE AOLATKOBY (PYHKIiIO, 32 JOIIOMOTOIO
AKOI 3MOXKe 06MpaTy Ta O3BONATU I'PyNaM y4YHIiB IIpAIIOBATH Pa3oM:
NepeBipATH ONVIH OHOTO, CIiIIBHO BHOCUTHI Pe3yIbTaTH NOCIi[JKEHb,
aHaJIi3yBaTy pe3yNbTaTH IHIINX, CTBOPIOBATU CIIJIbHI KapTu 3HAaHb
TOILO.

OpranisyBaTu CIiBIpaliio y4HiB MOXK/IMBO He TiIbKM NPU BUKOPU-
cTaHHi 6a30Boro cieHapio. Po3risHeMo IpUK/IaAN 1ie ABOX ClieHapiiB,
AKi OPraHisylOTh CIiBIPAL0 YYHIB B IPyIIaX.

Bubip crjenapioo «AxypHa nmika» (Jigsaw) Mae B OCHOBI K/TIOYOBY
CTpaTeTiio — CIHIBIPAIIO: YYHI MalOTb MOXK/IMBICTb BUNTHUCA OLUH Y Ofi-
HOTO, CIIIIKYBaTUCS 3 OfHOMITKaMM Ta OOMiHIoBaTHCs iHoOpMali€.
Yu4mni srpynoBaHi Clo9aTKy B JOMAIIHi IPYIIN, a IIOTiM B eKcriepTHi. Komn
KOXKEH eKCIIEPT ITOBEPTAEThCA N0 JOMALIHBOI TPYIIN, TO Ma€ IOAIIUTICA
TOCBiZIOM, IKMI1 HAKONIMYMBCA 3 YWIEHaMU iHIIOI rpymnu. BHECOK KOXKHO-
IO Y4YHA AK YaCTMHA TOJIOBONIOMKM, KA IIOBMHHA JOIIOMOITY OTPUMAaTy
pesynbrary BCiX Ipyil.

Y cueHnapii «A>kypHa IUIKa» MO3UTUBHI pe3y/nbTaTi CIiJIBHOTO Ha-
BYAaHHA aKTYasli3yIOTbCA HUIAXOM 3a0XO4YEHHA O B3a€EMOJIl y4aCHMKIB
eKCIepTHMX 1 gomamHix rpyn. OpHak Ie nepepbavae, IO Y4Hi BO-
JIORII0Th HEOOXiTHMMM MDKOCOOMCTICHMMM HaBWYKaMU CIiIKyBaHHS,
B TOMY YMC/Ii 3a JOIOMOro0 IM(POBMUX iIHCTPYMEHTIB, Ta HaBUYKAMU
apryMmenrTariii. Takuit BUJ HaBUaHHA MO>Ke Oy TY peaTi3oBaHMIl Y BUITIAL]
€/IeKTPOHHOI CHiBIpali. ¥ IIbOMY BUIIaJKy BUMTENb Ma€ MiIKIIOYUTH
11dpoBi iHCTpyMeHTH 1A criBIpani y4HiB a00 BUKOPUCTATY HOJATKY
ms caiBnpani Go-Lab (puc. 2.4.5).

I y Bunajkax, Konmu y4Hi cami ¢opMyIoTh rinoresu, i y BUnajky,
KOJIM BifIIOBi/JalOTh HAa NMMTAHHA (3allMTM) BUUTENA, CIIOYATKY dop-
MYIOTbCA JJOMAIIHI IPYNN 3 JOCHAiJHUKIB, a IOTIM BOHU NIEPEXOIATDH Y
PisHi rpynu y>ke B AKOCTi eKCIIEPTiB, KOXKEH 3 AKUX PO3I/ANIAE, BUBYAE
Ta Npe3eHTYe OJVH BUMIp JocmimKyBaHoro asuma. Hanpukinui po-
00TV eKCIIepTY OBEPTAIOTHCS O JOMALIHIX IPYI, {00 IpefCTaBUTH
pesynbTaTy KoJer i gifitTm octaroyHoro BucHOBKY. lnax «l'inoresm»
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00Mpa€eThCs, KON YYHI MAIOTh YiTKe ysAB/IEHH: IIPO 3MiHHI, TOB sA13aHi
3 gocnimxysaHuM AsuiteM. Koy y4Hi He MaloTb 4iTKOI ifjel, To MOX-
Ha obOpary nuiax «IIuTaHHA» i Tak MPOJOBXUTY BUBYEHHS I[bOTO
ABUIIA.

| = '-r“‘ e

W

d Variable 1-3 [V1-3) :‘, Variable 1-3 (V1-3) :I.,. Variable 1-3 [V1- 3:

COMCEPTUALIZATION

INVESTIGATION

Communication
of the results.

CONCLUSION

vi-3 Vi-3 Wi-3

Puc. 2.4.5. BukopucTaHHA clieHapiro «AXKypHa muiaka» [51, 32].

ITpn Bukopucranui cueHapitoo «Ilicte kamemtoxi» (Thinking Hats)
TAaKOXX MOYKHA OPraHi3yBaTy poOOTy 6 TPyl YYHiB, KOKHA 3 AKWX IIpe-
3€HTYBaTVMe BJIACHY poOOTY BifIIOBifHO 10 BMOOPY TOTO 4M iHIIOTO KO-
JIbOPY, 106 IOTIM 3pOOUTY BUCHOBKM pOOOTY KOXHOI IPYIIN Ta CII/IbHI
pesyabTaTy JOCIifKeHHA (puc. 2.4.6).

Konpopn kamenioxis:

— 6immit — QoKycyBaHHS yBarm Ha aHajisi ¢axTiB, CTATUCTUKIU,
OlLiHKa JKepeT ofiepaHoi iHdopmarii;

— >KOBTUII — IIOLIYK IIepeBar Ta ONTUMICTUYHMII IPOTHO3 IOZil 91
iziel, AKa JOCHIIKYEThCS;
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aTMBHI IIPOIO3NLI];

HOCTi METOZlY B KOHKDETHUX YMOBaX.

Investigation  Conceptualization Orientation

Conclusion

- A

Question J

Hypothesis

- !

l Data |
!

4]

L1

¢

-—D

8

-2
B8

B8

Communication

1.

by

e

=

— YOPHIIT — OLIiHKA HeJJOJIiKiB, pU3MKiB, 3aTp03 PO3BUTKY CUTYaLIil;
— 4epBOHMII — yBara o eMOLill, IOYyTTiB Ta iHTYINil;
— 3€7IeHMII — IOLIYK a/JbTepHATUB, FeHepallid ifeil, iHHOBalil, Kpe-

— CMHINl — MigOUTTA MiACYMKiB i 0OTOBOpeHHS KOPUCTi Ta epeKTHB-

Students are prompted to look
up existing information needed
for utilizing the lab (White
Hat).

Question pathway: First puton
Green Hat to think creatively
to identify new ideas.
Hypothesis pathway: First put
on Yellow Hat, using logical
skills to enhance existing ideas.
Both: Next put on Black Hat to
spotany potential errors.
Both: Put on Yellow Hat to
think positively and logically to
explorefexperiment. Then put
on Black Hat to spotany errors
in data interpretation.

Students refer to all the
information gained in the
process (White Hat) and study
it logically to conclude (Yellow).

Students are free to express
their emotions and feelings in
discussion (Red Hat), which can
be substantiated with clear

it

' Note: In all the phases, students
| are asked to monitor their

| progress (Blue). Put on this Hat

| after the other Hats are applied.

Puc. 2.4.6. IIpuxnaj BUKOPUCTaHHA CLIeHaPi0

«[IicTh KanemoxiB» [51, 43]

Texnika «IIlicTp KamenmoxiB» 3a0X0Uye YUHIB 10 TBOPYOCTi, popmye

BMiHHS BUpiuIyBaTy mpoOiemMyu, CTUMY/IIOE pisHOMaHiTHI gymku [32]

Ta MOXKe 6yTi Bukopucrana y STEM-ocBiri.
MoxmBocTi exocuctemn Go-Lab mosBonsAoTbh opraHisyBatu [o-

CIIIJHNLIBKY HAaBYa/IbHY Jis/IbHICTD YYHIB 3 BUKOPUCTAHHAM IOTY>KHUX
PPOBYUX IHCTPYMEHTIB: BipTya/IbHMX OHJIAiIH-Ta00paTopili, HaBYasIb-
HJX OCBITHIX NIPOCTOPIB i3 BUMKOPMCTAHHAM Pi3HOMAHITHMX HOLATKiB
Go-Lab [62].
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IIndppoBa KOMIETEHTHICTb BYUTE/A BUMIPIOETbCS JIOTO MOXKIVBO-
CTAMM pOOUTU BHECOK 0 CIIIBHOI poOOTH, PO3BUTKY OpraHi3aliliHux
KOMYHIKaIlilHUX CTparerii, npoq)eciimo'i CIiBIIpalli 3a [JOIIOMOTOI0
UPPOBUX TEXHOJIOTiN, IK-OT: 0OMiH 3HAaHHAMM Ta JOCBiJOM, CTBOpPEH-
HA CIIbHOI iHHOBa1iiTHOI megaroriku [102, 19].

ExocncreMa Hajlae MOXIMBICTD YYUTENAM J[ONYy4YaTUCh JIO OH-
JIAVIH-CIIZIBHOTY, KA peajli3ye JOCHiJHUIIbKEe HaBYaHHH, CTBOPIOBATH
HOBi gocmiHuIbKi HaByanbHi npoctopu (ILS) pasom 3 koneramu, 1mo-
MIVMPIOBATY BIACHI HAIPAI[IOBAHHA y MDKHAPOJHIil cIinbHOTI ¢axiBiiB.
BigkpuTa CHibHOTA, fIKa MpaI0e B IHTepHeTi, BUTPA€ Bifl «KOIEKTUB-
HOTO iHTeNIeKTy» CTY/IeHTiB, BUK/IaJayiB i BUeHUX. [IM3aiiH IMUX JOCTifI-
JKYBaHMX HaBYAJIbHUX IPOCTOPIB OLIHIOBaBCA 3a JIOIIOMOTOK MAaKeTiB
i mpororumis 3i crygeHTaMu Ta BUKIagadamu [52].

Cepen nopatkiB Go-Lab € Taxi, siki JaloTh 3MOT'Yy OpraHisyBaTI eieK-
TPOHHY CIIIBIIPAL[I0 YYHIB MDX 00010 Ta 3 BunteneM (puc. 2.4.7).

WabnoHu

BUKOPUCTAHHA

OnnaiiH naboparopii
4aCTUHa Nporpam

_ Nporpamu
CTBOPEHHA Pa30M HaB4anbHOTD NpocTopy - (A;)up) =

CTBOPEHHS CNINBHUX NPOCTOpIR Peer ""i:fsmem

CninbHi NpocTopn
3anuTis (ILS)

pyna yuHis 2 Table Tool

0DMiH pecypcamu

cnisnpaus s Hae4aneHoMy NpocTopi
3BOPOTHIN 3B8'A30K "
Ipyna yuHis 1

Mpyna yuHis 3
Puc. 2.4.7. Oprauisauis cninpani 8 Go-Lab
Ha 6ynp-sikomy eTami JOCTIKeHHsI BUYNMTE/Ib MOXKE€ BUKOPUCTATH

1udpoBi iHCTpyMeHTH eneKTpoHHOI criBpani (3a URL-nocumanuam)
ta gopatku Go-Lab pnsa xomynikanii, ciiBnpani yuHiB py npoBezeH-
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Hi JJOCTifI>KeHHs Ta OLIiHIOBaHHS OAVH ofHoro. JlogaTky Ans chiBpa-
1Ii Jal0Th 3MOry KOH(QIrypyBaTy Bci BUAV BapiaHTIiB [yig 3BOPOTHOTO
3B 3Ky MDK YYHAMM Ta BUMTENeM, CIPUSIOTh PO3YMiHHIO 3MICTY, HO-
IIOMaralTh HaNAIUTYBaTH CIeHapil HaBYa/lbHOI AiANBHOCTI Mif pisHi
notpebu ta MoxuBoOCTi yuHiB. Illabnonu cuenapiis ILS («basoBmuit»,
«AxxypHa munka», «llicTb kamemoxiB») ZONOMaralTb BUNTENEBi Op-
raHi3yBaTHM CHiBIIpAlI0 YYHiB B IPyIIaX Ta KOMaHJaX, B AKMX KOXX€H BM-
KOHYE II€BHY POJIb.

[Topanpiioro gociipkeHHsA NOTpebye BUKOPUCTAHHA AofaTkiB Go-
Lab pnsa opranisanii ¢opmMyiouoro orjiHIOBaHHS Ta CaMOOIHIOBaHHS
Y4HiB Ta aHa/Ii3 JOCBifly BUKOPMCTAHHA KOXXHOTIO 3 OJATKIB JI/IA OpraHi-
3anii criBIpali Ha pisHUX eTalax JOCTiJHUIbKOIO HAaBYaHHA y 3arajb-
HOOCBITHIII KO/ Ta y BULIiJ OCBITi.

(Bopomnuxosa 1. Buxopucmauns oodamxie Go-Lab ona opeanizayii 0o-
CTIiOHCEHHS 8 YMOBAX eneKMPOHHOT cnienpayi euumenié ma yunie. Biokpu-
me 0CBiMHE e-cepedosuLe CYHACHO20 yHisepcumemy: eneKmponHe Haykoge

paxose sudanms. 2019. C. 405-417. URL: https://doi.org/10.28925/2414-
0325.2019s37)


https://doi.org/10.28925/2414-0325.2019s37
https://doi.org/10.28925/2414-0325.2019s37
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2.5. OPTAHI3ALIA STEAM-3AHATD
B IHHOBAL|IMHOMY KJ/1ACI

Hamanis Mop3e,
Bikmopis Bembep,

Mapisa Bboliko,

Jlinia BapyeHko-TpoyeHko

Ha BcecBiTHpOMY ekoHOMiuHOMY popymiy laBoci B 2019 pori
[167] opmHa 3 LieHTpa/IbHUX TeM Oy/Ia IPUCBSYEHA KapAMHAIBHIN 3MiHi
PMHKY IIpalli Ta BUK/IMKaM, AKi CTOATH Iepef ocBiTow. bynmu okpecneni
JOMIHYIOYi MecCeKi B ypiSHOMaHITHEHHI KOHTAKTHOCTI KpaiH — Iie
«TEXHOJIOTil», «IMppoBa eKOHOMiKa», «KITiMaTMYHAa Kpu3a», «OXOPOHA
noBKimA». bmsbko 60 % mpodeciit, icHyI0UNX CbOrofHi, MOXYTb OyTH
3aMiHeHi poboTamy, i Lie cepito3HMIT BUK/IUK /IS cycrinbcTBa. Ha puHKy
mpati criocTepiraerbest gediunt ¢axiBIliB 3 TEXHIYHUX HANIPSIMKIB, TIOTIAT
Ha fAKi 3pOocTa€ MBMAIIE, HK Ha iHIII crenianpHOCTi. CaMe ToMy Y Bif-
noBigb Ha BUK/IMKY yacy STEAM-HaBYaHHSA CTa€ aKTyaIbHUM, aJlKe iioro
IepeBarolo € MifITOTOBKA YYHIB [I0 PealbHOTO XXUTTA. [ MOTUBYBaHHA
y4HiB (CTY[eHTiB) [0 IPOBeIeHHs HOCIi/KeHb, BUBYEHHS iH>KeHepil, Ma-
TEMATVKJ, OCHOB HayK, TeXHOJIOTiil i MucTenTBa Ta GOpMyBaHHA Y HUX
HMiAIIPUEMHULIBKAX KOMIIETEHTHOCTEN BIIPOBAPKYETbCA IHTETPOBAHUI
niaxizg go 3micTy HaB4aHH:. Lle mae BeBHeHICTb 6aTbKaM y MaitlOy THbOMY
ixHix mirteit, amxke BrpoBajpkeHHss STEAM-ocBiTi HafacTh AiTAM IInbo-
K€ PO3YMIHHS TOTO, K )KUTI Y CYy4aCHOMY JMHAMiYHOMY CBiTi Ta CTaBaTu
yenimuumu. Ilig yac STEAM-HaBYaHHA B LIeHTpPi YBaru 3HaXO[UTbCS He
BYNTeNb (BUK/IA/ia4), a mpobyeMa, sIKY TOTpiOHO BupimnTy. YuHi (CTymeH-
TY) BYATbCS JOC/PKYBATH, BUCYBaTH TilIOTE3M Ta JJOBOAUTH IX IUIAXOM
MIPOBENEHH:A pealbHIX Y BipTyalTbHUX €KCIIepUMEHTIB. Jlo TeopeTMIHNX
3HaHb BOHU 3BEPTAIOTHCS 3a MOTPeOU OOIPYHTYBAHHS BUPIlIeHHS IpaK-
TUYHUX NIPO6IeM Ta 3aBIaHb. 3alIPOBA/KEHHS TaKOTO HABYAHHS HOTpe-
Oye LiTiCHOI eKOCKCTeMN, BUKOPYCTAHHS IHHOBALIINIHMX TEXHO/OTIN i Bif-
MOBIIHOI IITOTOBKY YYNTETiB.
Crae aKkTya/IbHUM IIUTAHHA 3MiHM TpaguLiiHuX GOpM HaBYaHHS,
OHOBJIEHHA METOAMK Ta CUCTEMM OCBIiTM B LilloMy. JIMCKycCisd HaBKOJIO
NVTaHb, IIOB’A3aHNX 3 HOBYMM NapaurMaMy OCBiTH, sKi movyanu op-
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myBarucs y XXI cr., He npunuHsAerbca. Konnennia Hosoi ykpaincbkoi
KO/ Tlepefbadae (GOPMyBaHHSA TAaKUX OCHOBHMX KOMIIETEHTHOCTEN
UIKOJIAPiB, AK BMiHHA JIOTiYHO i MaTeMaTM4YHO MMUCINTH, HAayKOBE PO-
3YMiHHA IIpUPOAM i CY4aCHMX TEXHOJOTil, BIIEBHEHE BUKOPMCTAHHA
iHpopMaliliHO-KOMYHIKaIiIHUX TeXHOJOriil, 06i3HaHicTp i camoBupa-
XeHHA y cdepi KynbTypu. PopMyBaHHA IVIX KOMIIETEHTHOCTENl CTae
MOXX/IMBMM i3 BripoBajpxeHHAM came STEAM-HaBuaHHA.

STEAM-HaBuaHHA Jja€ 3MOT'Y BUXOBATH B JiTAX THYYKICTb Ta KpuU-
TUYHe, IPaKTUYHO Opi€HTOBaHe, iHHOBaliliHe MucneHHA. Ha mepmit
IIJIaH BUXOJUTD 3[JaTHICTb BUMTHCH Ta CIIPUIIMATU 3MiHM, 2 HE CaMi 3HaH-
Hs, AKI HMHI 3aCTapiBaloTh Jy>Ke IBUJKO.

MeTo10 JOCTIi)KEHHs € aHajIi3 0COOMMBOCTel BUKOPUCTAHHS 1HHO-
BalifiHoro kmacy mna opranisanii STEAM-HaB4aHHA MaliOyTHIX BYn-
TeJIiB Ha OCHOBI 3aCTOCYBaHH:A iIHHOBALI{HUX IT€[arOTiYHMX T€XHOJIOTi
Ta iHHOBamiitHMX GopM opraHisallii HaBYa/JIbHOI TiA/IBHOCTI CTYHEHTIB,
10 6a3yI0ThCs Ha POTALiNIHI MOJeTTi.

Haykosui P. Agnep i P. Kanyp npefcTaBiAn0Th eKOCUCTEMY K «HU3-
KY JIOJATKOBUX €JIEMEHTIB — COLia/IbHO NPUHATHUX TEXHOJIOTIN, II0-
CIIyT, CTaHJapTiB, HOpMaTuBHUX BuMor» [2]. Exocucrema STEAM-Has-
YaHHA — Iie LUIAXM HigBuieHHs piBHsA rpamotHocTi STEAM, 3a6esme-
4eHHsA poOOY0I0 CUJIOK Ta IMI06ATbHOI KOHKYPEHTOCIIPOMOKHOCTI /IS
Bcix [15]. Ekocucrema STEAM-HaBuanHA 00’€iHye 3aljikaBieHi CTOpoO-
HIM 3 Pi3HMX TPOMAZICBKMX OpTraHi3aliiil, BK/Io4aouy GopMaIbHy Ta He-
dbopManbHy OCBITY, BUILLY OCBiTY, 6i3Hec, ypAn, pinaHTpomio Ta Herpu-
OyTKOBUII CEKTOp, /I PO3BUTKY, iHHOBAIIill, CTBOPEHHS HOBUX p06O-
VX MicIIb JIIs1 fOCATHEHHA CIIZIbHUX Iisel Ta Aifl. AKio focmimKyBaTu
MIOHATTSA «eKOCKCTeMI» Ha NMpuKiafi «ekocucremu STEAM-HaBuaHHA»,
TO HeOOXiHO BUAIMNTY 06’ €KTH, AKi B Hiit 3afiaHi [83] (puc. 2.5.1).

BuBueHHAM IUIAXIB BUKOPUCTAHHA iHPOPMaIiiiHO-KOMYHIKal[ilTHUX
TEXHOJIOTii1 B ocBiTHbOMY mpoueci 3aitmamuch K. E660t, C. JliBiHCTOH,
H. banuk, O. bapna, B. bukos, M. JKanpak, O. Ky3spminceka, O. I'mazyso-
Ba, C. Cemepikos, O. Cripin, B. Onekciok Ta iH. Pi3Hi acriektn Briposafi-
JKeHHS iHHOBAIIfHUX MeTO[UK HaBYaHHA, B ToMy uncti i STEAM-HaB-
9YaHH4, y 3aK/IaJjaX OCBiTY IPUBEPHY/IM YBary iHO3€MHIX Ta YKPAaiHCbKIX
HayKOBIIiB, cepen Akux €. CMupHoBa-Tpubynbcepka, X. [onsanec, M. Can-
zmepc, P. bait6i, [I. Binmbsamc, C. babiituyk, O. bapna, O. Byryprina, [I. Bacn-
nbeBa, O. Bopoukin, C. IBanos, M. YMpuk, O. Crpytuncoka, C. Kupnien-
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ko, JI. Knmumenxo, O. Kyspmenxo, B. Mauycbkuii, 1. [Tapxomenxo, H. ITo-
nixyH, I. CaBuenko, B. Cimiii, I. Cninyxina, O. Crpmxkak, I. YepHenbkuit
Ta iH. [loc/mimKkeHHA 3MilllaHOTO HaBYaHHA IpoBofauay BueHi Y. [pexem,
II. Creitn, JI. Knapk, €. CmuproBa-Tpubynbcbka, H. bomo6amr, H. Pa-
meBcbKa, A. Ilikuano, K. Tops, K. [Isi06aH, B. Kyxapenko Ta in. Bukopnu-
CTaHHA BipTya/lIbHUX 1a60paTOpiil B OCBITHLOMY IIPOLECi JOCTIIKyBaIN
A. bxappsait, [I. Kapuesen, A. J[>xoxaitm, A. [lanan, JI. Min-Ken, K. Po-
xpir, 0. JKyk, H. JlemenTieBcbKa, O. Jlamenko, B. Onexciok, A. IOpuenko
Ta iH. 3aCTOCYBAaHHAM TEXHOJOTiI JOIOBHEHOI PealbHOCTI B OCBITi 3ail-
Mauch Taki Haykosli, AK T. Kogenn, [I.-M. Kotorar, E. I'intepc, JI. Map-
Tin-1yTieppes, II. Minrpam, [I. Misemn, ®. Kimino, [I. Ilepes-Jlomes,
M. PecriBo, I0. €ukaio, €. Mopo, C. Cemepikos, A. Ctpiok, B. Tkauyk,
T. Pisos, €. PizoBa Ta iH. BupoBamkeHHsa iHHOBAIiTHMX METOJUK HaB-
YaHHA BYMTEJIB I04aTKOBOI mKomu focnimkysanu O. bapha, I. Makcak,
JI. Ilopsapguenko, M. Ilpucrinceka, C. Ctpineny, I. Illeiiko Ta iH.

3p06yBau
ocBiTH

Puc. 2.5.1. Exocucrema STEAM-HaByaHHS
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IIpoTe HemOCTATHBO JOCTI/HKEHNM 3a/TMIIAETHCS MUTAHHS OpraHisanii
exocucremu STEAM-HaBuaHHA Ta omucy ¢opM oprasisanii OCBITHbOTO
IIPOLleCy 3 BUKOPMCTAHHAM iHHOBALITHOTO K/AaCy, OHOBJIEHHSA TPaJiMILili-
HVX METOJVK Ta TeXHOJIOTiN /s 1 e()eKTMBHOTO BUKOPUCTAHHL.

Mertoto cTBopeHH: HOBOI ekocucteMu STEAM-HaBYaHHA € 3a6e3Ie-
4eHHA NOoTpeb 3100yBada ocBiTH 1A GOpMyBaHHA IpodeciliHuX Ta 3a-
ra/IbHIX KOMIIETEHTHOCTe, AKi ZOIOMOIIN 6 oMy CTaTy KOHKYpeH-
TOCIPOMOXKHUM IPOMasIHMHOM iH(GOPMaIiiIHOTO CYCIi/IbCTBA, a caMme:
KOMIUIEKCHEe PO3B’A3YBaHHSA IMPAKTUYHMX 3ajlad, MaTeMaTU4Hi, TOCTif-
HMUIIbKi Ta iHHOBALIiJIHi KOMIIETEHTHOCTI; yIIPaB/IiHHA TIONCHKMM KalliTa-
JIOM, CIiBITpald Ta epeKTUBHA KOMYHIKaIis; po6oTa 3 opraHisaniitanMn
CUCTEMY — MOHITOPVHI, CICTEMHMII aHai3, OLiHKa CUCTEM IPUINHATTA
pillleHb; yIIpaB/IiHHA pecypcamMy — CTpaTeril HAaBYaHHA, yIPaB/IiHHA Ya-
coMm Touo [49].

OpHuM 3i criocobiB MOCATHEHHS L€l METU € CTBOPEHHS OCBITHIX
cepeloBuIl, B3a€MO3aJIeXHMX Ha BCiX PiBHAX €KOCUCTeMM, TaKUX, AKi
BIUKOHYBa/ 6 ponb iHpopManiitHOro By3ja, KOMyHIKaTopa i3 cycinb-
ctBoM. CtBOopennit y KuiBcbkoMy yHiBepcuteTi imeHi bopuca Ipinyenka
B paMKax MikHapogHoro npoekTy MoPED innosaniitamit kimac (ICR —
innovative classroom), CIIPOEKTOBAHMUI fAK IHHOBALIIHMII OCBiTHIiN
LEeHTp I MiATOTOBKM MalOyTHIX y4MTeNiB IOYaTKOBOI IIKOJIM, HaB-
YaHHA BYNTE/IiB iIHHOBALIIIHYM TEXHOJIOIiAM, 30KpeMa 3 MeTOI0 peanisa-
uii 3aBmanb STEAM-ocBitu. Bin Mae 3abe3neunTy B3aEMOJIiI0 BCiX 0ci0,
3aliKaBJIEeHUX Yy BUPpIillleHH] 3aBJaHb OCBiTH B paMkax KoHuenuil HYII
Ha MiCLIeBOMY, periOHa/IbHOMY Ta HalliOHa/IbHOMY PiBH:AX (mabz. 2.5.1).
I jtoro mMoxxHa BBaxkatu 6asoro mas exkocucremu STEAM-HaByaHHSA
B YHiBEepCUTETI.

ICR sk iHCTpyMeHT GpOpMyBaHHA OCBITHBOI €KOCUCTEMM € HaBYa/Ib-
H1M npoctopoM XXI cT., mo6ygoBaHNM Ha OCHOBI KpalllX €BPOIENiCh-
KMX IpaKTUK. BiH cTBOpeHMil /1 BOpOBa/)KeHHA iHHOBalLliIHNUX Iefia-
TOTiYHMX TEXHOJIOTil 3 BMKOPMCTAHHSAM POTALilfHUX 30H (IIPOCTOPIB,
CTaHIill) KIacy Ta € OfHUM i3 KaTasizaTopiB BuposamkeHHs STEAM-
ocBitu. Takox ICR gae 3smory popmyBaTi B y4acHUKIB OCBITHBOTO IIPO-
1ecy unpoBy, HifIPUEMHNIIbKY KOMIIETEHTHICTD Ta YMiHHA HaBYaTHCS
BIIPOJIOBXK JKUTTA.

[l/is1 BU3HAYEHHS IMeJarorivyHuX TEXHOJIOTIN, MOTpiOHMUX it edek-
TUBHOTO BUKOPUCTAHHA IHHOBALIIIHOTO K/Iacy Ta BIPOBAIKEHHA
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STEAM-ocBity, B paMkax MbkHapogHoro npoekry Erasmus + MoPED
IIPOBOAAMJIOCH AHKETYBAHHA CTYAleHTiB KuiBcbKoro yHiBepcureTy iMeHi
Bopuca Ipinuenka, B sskoMy B3smm y4acTb 198 oci6. B onwniit 3 wactun
aHKeTM CTy[ieHTaM OyI10 3alpOIIOHOBAHO OLIHUTY BaXX/IVBIiCTh BU3HaUe-
HIMX aKTya/IbHMX OCBITHIX TPEHZIB 3a mKasolo Bij 1 1o 10, 1e 1 — 30BciM
HEBaXX/IMBO, 10 — my’>Ke BaXK/IMBO.

Tabnuus 2.5.1

BMKOPMCTAHHA ICR B PAMKAX EKOCMCTEMU

PiBenp Hanpam BUKOpUCTaHHA

BripoBajpkeHHs HOBUX JUCHUIUIIH B OCBIiTHiN npouec. Hacam-
nepey 3a/1y4aloThCs CTYJEHTH, AKi BUBYAIOTD BiJIIOBiIHI JuCIM-
YhniBepcurerchkmii | mninyu. OpraHisyloTbcs IOCTINHO JIif04i ceMiHapy A/ BUK/Ia/ia-
4iB, AKi BUK/IaJal0Th Y BUKIAJaTUMYTh BifllIOBiHI uu criopisi-
HeHi JUCHUTUTIHU

ITpoBeneHHs MalicTep-KIaciB /i BYNTEIB MicTa, 06/1acTi 3 Me-
TOIO MifiBUIeHHs 111M(PPOBOI KOMIIETEHTHOCTI 3 TaKMX NUTAHb:
iHHOBALiiHi I1€JaroriyHi TEXHOJIOTil, HOBITHI TE€XHOJIOTiuHi pi-
IIEeHHsA, PO3UIMPEHHA iHPPacTpyKTypu. Y colfia/IbHOMY IUIaHi
MO>XHA 3aIIPOBAJUTH O3HAOMYI IHCTPYKIIi /I Ipe/ICTaBHUKIB
OprKOMITeTiB 6aThKiB y4HiB MMOYATKOBOI LIKOMN. JJeMOHCTPY-
BaHHA BunTenAM M. Kuepa inHoBaniitHoro npocropy. Hapuanusa
YYacHUKIB colliazibHOro npoexTy «3 Kuesom Ta g Kuesa»

PerionanbHuin

JleMoHCTpalisl iHHOBALIIHOTO KIacy fK peani3alii KOHIemuii
HVYIII, exocucremu sAK BifKpUTOI MIKO/IN, IPOBEIEHHSA BCEYKPa-
Hanionanpumit THCHKMX MalicTep-K/IaciB, ceMiHapiB Ta KOH(epeHIiil A1 Hay-
KOBIIiB, KEPIBHMKIB HaBYa/IbHMX 3aK/IaJiiB 3arajIbHOI CepeHbOI
Ta BUIIOI ITearOriYHOI OCBITH TOIO

CTyaeHTV BUSHAUVIN aKTyaJIbHUMMY TaKi OCBiTHI Tpenu [165]:

— STEAM-ocBita (Science, Technology, Engineering, Art,
Mathematics);

— (GOopMyBaHHA KOMIIETEHTHOCTeI! (IIPeMeTHNUX i K/II0YOBMX);

— IepCoHajIi3allisg HaBYaHHA, a/JallITVBHE HAaBYAHHS;

— pO3BUTOK HedOpManbHOI OCBiTM, BIIKPUTICTb i HOCTYIHICTH
OCBiTH;

— IIPAaKTUKO-Opi€EHTOBaHe HaBYAHHS, CIIPSIMOBaHe Ha KOHKPETHI pe-
3Y/IbTaTH;
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— PO3BMUTOK HiIIPMEMHUIILKOTO 1 JJOCTiTHUIIBKOTO, KPUTUYIHOIO
MUC/ICHHS;

— reiimidikaliiss — HaBYaHHA Yepes Ipy;

— pO3BUTOK HepOPMa/NbHOI OCBITH, BIIKPUTICTb i HOCTYNHICTH
OCBITH;

— MOOinbHE HABYAHHS;

— 3MiHa posti BYUMTeNA i BUK/Iazaya.

BaxnmBo, 1110 BCi BKa3aHi TPeHIY € JOCTATHbO 3HAYYILMMU LA CTY-
nentiB KniBcbkoro yHiBepcutery iMeni bopuca Ipindenka, cepenHiit 6an
IJ1A BCIX CTAaHOBUTSD Bift 8 110 9,2, 30kpeMa i Tpenny STEAM-ocsita —
8,4 (puc. 2.5.2).

Hai6inblu 3HauyLi OCBITHI TpeHAMN

88
8,6
84
82
8,0
78
76
74

STEAM-ocsita
DopMyBaHHsi KOMMNETEHTHOCTEN
MepcoHanisaLis HaBYaHHA
afanTBHe HaB4YaHHA
Po3BuTOK NiAMNPUEMHNLBKOTO

i gocnigHnubKoro,
lelimidikaisa
Po3BrTOK HepopmManbHOi OCBITU
BiZIKPUTICTb i JOCTYMHICTb OCBITU
MobinbHe HaBYaHHA
3MmiHa poni Buutens
i BUKnagava

IMpakT1KO-OpieHTOBaHe HaBYaHHs
CNpAMOBaHe Ha KOHKPETHI pesy/bTaTit

Puc. 2.5.2. Hait6ip11 3Ha4y1LIi OCBIiTHI TpeHau
(BIRIIOBIfHO [0 pe3y/IbTAaTiB ONMUTYBAaHHSA CTYAEHTIB)

BigmoBigHO 0 BU3HAYEHNUX OCBITHIX TPeH/iB METOOM eKCIEepPTHUX
OLI{HOK 0y/I0 BMOKpEeM/IEHO iHHOBAIIiliHi IefjaroriyHi TeXHOsOril Ta Me-
TOZM, AKi CIPUAIOTH peai3alii OCBITHbOrO Ipolecy Ta 3a0e3nedyoTh
TpaHchOpMaLif0 OCBITH, 30KpeMa IefaroriyHi TexXHOJOril, 1o BifHO-
cATbesl 1o ocBitHbOrO TpeHay STEAM-ocsita [165]: iHTerpoBaHe Ha-
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BuaHHA, IBL (Inquiry Based Learning), PBL (Project Based Learning),
Ko/abopaTyBHe HABYAHHS, «II€PEBEPHYTUII KTac», BipTya/IbHa, 3MillIaHa
i momoBHeHa peanbHICTb, 3D-NPUHTHUHT, POPMYBaHHSA 00UNCITIOBATIBHO-
ro mucneHHs (computation thinking), npo6nemMHo-0pieHTOBaHe HaBYaH-
HA (PrBL — Problem Based Learning), sminrane HaBuaHHS, IipyHroBe
OLIiHIOBAHHS, MEIIKePCTBO, iIHK/II03MIBHA OCBiTa, microlearning, JIVCTaH-
LjiliHe HaBYaHHSA, pOpMyBaHHA KpuTuuHoro mucienss, BYOD (Bring
Your Own Devices), ¢dopmyBanbHe OLiHIOBaHHS, BUKOPMCTaHHS Ha-
BYa/IbHUX iIrPOBUX €-CepejOBUIIL.

Cepepniit 6an 3Ha4ymOCTi A5t cTyfeHTiB KuiBcbkoro yHiBepcureTy
imeni bopuca IpiHdeHKa KOXKHOI i3 BKa3aHMX Cy4acCHMX IeJarOTidyHMX
TEXHOJIOTi}, fIKi OLiHIOBa/IMCh 3a IIKanow Bif 1 go 10, mpencraBieHo
Ha puc. 2.5.3.

Heob6xiaHicTb BNpoBaj>KeHHA Ta BUKOPUCTaHHA
iHHOBaLiMHMX NeAaroriYyHNX TEXHOJOrIN

—— CTyaentn
838
8,6
84
82
80
7.8
76
74
72
70

rlviivi
IBL 1a IBS

PBL

WaBuah

oy

BipTyanbHa, aviluana
3-D apyk

v

ocaim

HaBEHHA
TexHonorii

BYOD

GopwysatHa

KPUTUYHOTO MUCAEHHS
TexHonorii

IHTerpoBake
Konabopatusre
Texwonorii
nepesepHyTOro

Ta AONOBHeHa
peansHicts
Texwonorii
GopmyBakHa
MepiarpamoTHoCTi
OBuucniosansHe
MyCheHHA
MpoBemto-
opierToBare
3milaHe HaBuaHHA
Lyansha oceita
Nipirrose
ouiHioBaHHA
Meiikepctso
Cropireir
Textonorii
iHKAIO3UBHOT
MikpoHasuarHs
Texvonorii
AMCTaHiiHOrO
$opmysanbHoro
ouiHIoBaHHA
BUKOpUCTaHHA
HaBUNBHIX
irposux e-cepenosuuy

Puc. 2.5.3. 3HauymicTh Cy9acCHMX TefIarOTiYHNX iIHHOBAIiTHNX TeXHOIOTiN
(BiEIIOBifHO [0 pe3y/IbTaTiB OMUTYBaHHA)

Bapro BigsHaunMTH CTifIKY 3al[iKaB/IE€HICTh CTYHNEHTIB Y BUKOPUCTAHHI
3aIIPOIIOHOBAHNX TEXHOJIOT1il, CepeHiil 6al KOXHOI 3 SIKUX CTAaHOBUTD
Big 7,7 mo 9.

Peamisanjiag cy4acHMX OCBiTHIX TpeH[iB Ta BIPOBa/>KEHH:A iHHOBa-
LiJIHUX IefaroriyHyuX TEXHOJIOTiN Ta METOJIB BMMaralTbhb 3MiH B Op-
raHisanii OCBiTHbOrO POCTOPY B YHiBepcHUTeTaX. bibmicTh 3BMYaiHuX
YHIBEPCUTETCHKMX ayAUTOPill He TOTOBI 1O BIPOBA/)KEHHA 3a3HAYEHNX
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HelarOTiYHUX TeXHOJIOriiT: 6paKye Cy4yacHOTro 0O/lIaHAHHA JJI BUBYEH-
HS OCHOB iH)XeHepii, poboroTexHiky, [HTepHeTy pedeii, KOMII IoTep-
HOI TeXHIiKM, AKa JaBaja 6 3MOTy CTy/leHTaM CIIiBIIPAIIOBAaTV B IPyHax
3a JIOITIOMOTOX0 XMapHMX TEXHOJIOTI1, BUTOTOBIATY CBOIMI PyKaMy MO-
Jeli Cy4acHUMX KOHCTPYKLiil Ta MeXaHi3MiB, BUKOPMCTOBYBAaTU iHTe-
pakTuBHi rinmyapTy Ta CMapT-JOLIKY /I IPOBeIEeHHs Ipe3eHTallii,
MPOBOAUTHU €KCIEePVMMeHTa/IbHe MifTBepI>KeHHA TilloTe3 Py 3aCTOCY-
BaHHi JOCiTHUIIBKO-I1i3HABAIBHOTO METOAY, e(peKTUBHO INPAII0BATH
B rpymnax romo. CrerjiabHO 061afHaHMIT OCBITHIN IPOCTip cripuATIIMe
YCYHEHHIO 3a3HaueHMX NpoOJeM Ta YCHINTHOMY BUPIlIEHHIO 3aBJaHb
STEAM-ocBiTu.

Bukopucranus iHHOBauiitHUX 1MQPOBMUX TEXHONOTIN B iHHOBAIIil-
HOMY KJIaci nepenbadae Hu3Ky nepesar. OcHoBHi ocobmBocTi ICR [64]
HaBefleHo B maobs. 2.5.2.

Tabnuys 2.5.2

OCOBJIMBOCTI IHHOBAIITHOTO KITACY

XapakTepucTHKa
BisAbHOCTI CTYIeHTiB Iosacuennsa
B ICR
Po6ora B iHHOBAIIITHOMY KJIaci Jja€ 3MOTy 3aIy4daTy CTY-
OO6MipKkOBYBaHH:A IeHTiB O HOCTiIHUX po3ayMiB. Bonu He OyayTb 3am0BO-
Ta IIOCTAaHOBKA JIeHi CTaTyCc-KBO 1 HAIO/ATATUMYTh Ha TOMY, 1106 BUBINTI
3alMUTaHb Oimbire. Bask/IMBUM IPM LIbOMY € 3a0XOUYEHHS CTYHEHTIB JI0

IIOCTAHOBKM AKHAMOIIBIIOL Ki/IBKOCTI 3alIMTaHb

IHHOBaLiiHNII K/Iac HiKOMM He IpUINHAE «auxatn». KoxHa
TIOJ1isl PO3T/IA/IAETHCA AK HaBYa/IbHUII MOMEHT, CTYJ€HTH OT-
PUMYIOTb KOPUCTD Bij] CepeloBMIIA, AKe IIBUAKO PO3BMBA-
€TbCs Ta MOCTIIHO 3MIHIOETHCA

[TocriviHe HaBYaHHS

B iHHOBAIIITHOMY K/TaCi MO>KHA He Ti/IbKI pO3B’sI3yBaTH yHi-
Ka/IbHi ITOBCAKIEHHI IpobiiemMy, aie it 3HaXORUTH BiIOBifi,

110 BUpPilIeHHA
MPAKTUYHUX 3aBJIaHb

TBopuYicTb HeoOXifHi A/ BupileHHs Ipo61eM MaitbyTHbOro. IHHOBA-
LifHa ayINTOPis CIIpUsAE iIHHOBALIIAM, 3a0X04YIOUN CTYy/EeH-

TiB JIO MMUC/IEHHA 11033 MEXXaMI K/Iacy
3amy4eHicTb Buxagay moBMHEH 3HATM CBOIX CTY[EHTIB i TEHEHII, 10

BUHUKAIOTb y BiANOBiAHIM mpodecii, a TAKOXX IIyKaTu HOBI
TEXHOJIOTI] Ta 320X04yBaTU CTYAEHTIB POOUTH Te caMe
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IIpooosserns mabn. 2.5.2

Ipolenyp OesmnedHol
pati 3 06/1afHAHHAM
Ta Ha CTAHLifAX poTauii

XapakTepucruka
BiATbHOCTI CTYIEHTIB ITosscHeHHs
B ICR
Y Kkmaci y9acHMKM HOBVMHHI [parijoBaTyt, 6asyr4uch Ha BU-
JoTpumaHHA 3HaYeHMX NpUHIMIAX i mpoueaypax. Heobxigni witki iH-

CTpyKIii A7 OesmedHol po6OTH B KyTaci Ta Ha CTaHIIAX po-
Tanil. Bukiagad B iHHOBalLifIHOMY KJ/Iaci TIOBMHEH 320X04Yy-
BaTy IOC/Ii/IOBHICTD i IPalbOBUTICTh, BCTAHOB/IIOKYY YiTKi
peKoMeHalil o0 TOro, IK MPOXOAATh AKTMBHOCTI

BusBeHHsA po6eM

InnoBanifini ayguTopii MalOTh CTaTH LeHTPOM BMAB/IEHHA
HOBIX OCBITHIX Ipo6/eM He jile B YKPaIHCHKill Iemaro-
TiyHill CIiZbHOCTI, aze it y cBiti. IHHOBaLiA MounMHaeTbCA
3 IMTAHHA, a He 3 Bifnosigi. Hoi TexHomorii Ta posyMinHsa
MOXYTb Oy TV pO3pO6/IeHi uIIe TOMi, KOV CTYeHTH IOYM-
HAIOTb CTaBUTHU IUTaHHA «JoMy?» a60 «SIK?».

CniBnpansa
Ta eheKTUBHA
KOMYHiKaljis

CrinbHa [isA/IbHICTD CTY[EHTIB y K/Iaci 320X04ye 10 iHHOBa-
1iif, 3a/1y4a€ [0 CIiBIpali Ta KOMYHiKalii 3 iHIIMMM JIIO/1b-
MU, IKi MOXXYTb Bif[piSHATICA Bifl HUX Y IePEKOHAHHAX, I10-
BemiHIi abo mepenictopil. CriBrparst Ta eeKTHBHA KOMY-
HiKallisf B K/Iaci 3a0X04ye [0 0OrOBOPEHHS, sIKe € OCHOBOIO
BCiX iHHOBAIIiN

3acTocyBaHHA Pi3HIX
OCBIiTHIX cTparerin

HepouinbHo noknafjaTucs Ha OfHy METOAUKY HaBYaHHA J/IA
OTPYIMaHHA 3BOPOTHOTO 3B’A3Ky. IHHOBAIIHMII KiIac Ie-
penbayae BUKOPUCTaHHA Pi3HMX CTparTeriii HaBYaHHA, AKi
BiZIpi3HAIOTHCA Ta O/IEHHO PO3BUBAIOThHCSA

ITocTanoBKa 11i/1€M1
110710 CTBOPEHHA
Ta BIPOBA/IKEeHHS
iHHOBAaIIiN

CydvacHi CTy[eHTH CTaB/IATb IHepefl co60I0 i Ta gocsra-
10Th 1X. 1Ji I1i1i MOXKYTb OYTU BETMKIMM 94U MATUMI, B iffearti
MICTUTH JiesIKi acIIeKTi 060X TUIIB, ajie 060B’A3KOBO MAIOTh
CIPAMOBYBATU CTY/JEHTIB [0 iHHOBaIIil

Pedriekcisi Ta BHeCeHHs
3MiH JJ0 Ipo1ecy
HaBYaHHs

CydJacHi CTyfileHTH He NUIe PO3IIANATb PUUKU Ta BU-
3HAKTh, 10 HIll[0 HE € MOCKOHa/JIMM. [HHOBAIiTHUIT K/Iac
MiJIITOBXY€E CTY[EHTIB 1 BMK/IAfadiB [0 IOCTIIHUX 3MiH,
ajanTanii Ta BHockoHanmeHHA. CTYAeHTH, AKi HaBYAOTbCA
B iHHOBaIIiITHOMY KJIaci, YAy Tb AMBUTICS Ha ceOe Ta IHIINX,
3/iiicHIOBaTH peIeKCilo /s Kpaljoro aHasIisy Ta po3yMiH-
HS BCiX aCIeKTiB CBOET IisITbHOCTI

STEAM-HaBuyaHHs mepenbavae iHTerpalioo 3MiCTy HaBYaHHS
Ta 3aCTOCYBaHHA pi3HMX (OpPM aKTUBHOCTEN, IPOBENEHHS HOCTif-
XKeHb 3 IepeBipko cHOpMyIbOBAHMX TillOTE3 3a JOIOMOTOI0 BUKO-
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pucTaHHA 00/IaHAHHA Ta BipTyanpHUX nabopaTopiit. [l nposeseH-
HA STEAM-3aHATb Ipy opraHisanii IPOEKTHOI JisANIbHOCTI CTY/I€HTIB
HeoOXifHa po60Ta B Ipynax, Ipy YOMy KOXKHaA 3 I'PYII Ma€ MpaIloBaTy
B OfIVH i TOJ CaMMil 4ac HaJ, PiSHMMM YaCTMHAMM IIPOEKTY: NIPOBO-
OUTY eKCIEePUMeEHT, BUCYBAaTU TiloTe3y, 0OTOBOpPIOBATU 3aBJaHHA,
3[i/ICHIOBATM TIOIIYK BiZOMOCTeil Tollo. Aje KOBOJI CKIafHO edek-
TUBHO OPTaHi3yBaTU TaKy OCBITHIO His/IbHICTh B paMKaxX 3BUYalHOI
yHiBepcKUTeTChKOI ayauTopii. BupimenHs okpecieHoi npobaemMn Bu-
Marae 3aCTOCYBaHHA iHmMNX ¢popM opraHizanii ocBiTHBOI [isA/NIbHOCTI
CTYEHTIB, OHOYACHOI PoOOTH B ayAMTOPil KiIbKOX CTYHEHTCHKUX
rpy1. I 1je Mo)xe 3abesneunTy 3MilraHe HaBYAHHSA 3 BUKOPUCTAHHAM
poTauiiHoi Mopesni 111 BUKOHAHHA Pi3HMUX OCBITHIX 3aBJaHb IIPOEKT-
HOI [isA/IbHOCTI.

B iHHOBaLII/THOMY KJIaci MO>KHA IPOBOAUTY HAaBYaHHA 3 BUKOPVUCTaH-
HAM CTaHILIN poTalil, TO6TO B KOXHIil YaCTUHI K/I1acy MalTh OyTH Ha-
SIBHI pi3Hi 3ac061 HABYAHH Ta CIIeLia/IbHNII IPOCTIP A/Is1 IeBHOTO BUAY
TiANMBHOCTI, HAPMK/IAZ: IVTAHIIETH [/ JOCTYNy JO Mepexi IHTepHer,
o6alHaHHA JyIA IPOBefeHHA (i3MYHOro a60 TEXHONIOTIYHOTrO eKCIepH-
MEHTY, MaTepiann A MeKepCTBa, MiCLs /I IPyNnoBoi po6OTH TOLIO.
Ha Ko>HIiJI Takiil cTaHILI CTY/IEHTU IPALIOOTh IIEBHUN Yac, a IIOTIiM IIe-
PeXoATh [0 iHIIOL, TOOTO BinOyBaeThcs poTalis AisnbHOCTI. Bukmagay
BM3HAYAE MpaBMIa poOOTU Ha KOXKHIN CTaHIil Ta poTaril MiXk HUMH.

Mopenp porauii Mae Kinbka Tvumis [143]:

a) 3 HaABHICTIO TEXHOJIOTIYHOI CTaHIil. 3a I[i€l0 MOJE/NII0 CTY/IeHTI
YepryloThb CIOCOOM BMBYEHHSA HaBYaJIbHOTO MaTepialy, HpefcTaBjeHi
Ha Pi3HUX CTAHULIAX poOTalil, IPUHANMHI OfHA 3 AKMX — TEXHOJIOTiYHa
CTaHIlifl — Iepefbadae BUKOPUCTAHHS KOMIT IoTepHOI TexHikyu. Ha iH-
IINX CTAHIAX CTYJEHTM MOXYTb IIPALIOBATM B IapaxX 4y Ipylax, BU-
KOHYBAaTV HaBYa/IbHi IMPOeKTH Towo. 1] Momenb Moxke OYTH yCHIIIHO
peanisoBaHa caMe B iHHOBaLilIHOMY KJIaci;

6) 3 ob6masHaHHAM (pealbHMM YM BIipTYaJbHMM) /I BMKOHAHHA
nmaboparopHux pob6ir. BigmosigHo Ao Iji€i Mopeni CTyfeHTM 4epryioThb
poborty 3 pisHUM 06TaJHAaHHAM 3a BCTAHOBJIEHUM TpadikoM y camomy
kaci. ITpu 11poMy xo4da 6 ofHMM i3 crIoco6iB po6oTH € MTabopaTopHi po-
60TM OHJIAIIH;

B) 3 «IIepeBepHYTMM HaBYaHHAM». Lla Mopmenp mepenbadae, o0
noxii, Aki TpaguLiitHo BifOyBanucs B ayguTopii, NpoXoaATh mo3a ay-
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OUTOpi€lo i HaBMaKM. 30KpeMa, CTYAeHTaM IIPOIOHYETbCSA Ieperis-
HYTHU HaBYaJIbHI Bifieo Iepesi ayAUTOPHOI poOOTOI0, TOA1 BOHM MaTu-
MYTb 3MOTY BUKOPUCTATH ayAUTOPHUIL Yac /ISl BUPilleHHA CKIaJHUX
mpob6em 6e3rocepeHbO B K/1aci, CTABUTY 3allUTaHHS, aKTUBHO CIi-
BIIPAL[IOBAaT! Ta KOMYHIKYBaTH, AK Lie BiJOYBa€TbCA y MOBCAKIAEHHO-
MY KMTTi;

T) 11 3abe3neyeHHs iHMBiyaTbHOTO HaBYaHHA. 3a L[i€I0 MOJIETIIIO
KOXXEH CTYHEHT Mae€ iHfuBigyanbHuil rpadik BMBYEHHS HABYAIbHOTO
Marepiay 3 000B’13KOBOIO YMOBOIO BIKOHAHHS 3aBJIaHb OHJIAJH-eTaIly.
IIpu npomy, Ha BiIMiHY Bifi MOIeJIi pOTallil 3 HAABHICTIO OH/IAJH-CTAHIII,
MPOXOJUTY BCi CTaHIIil He0OOB’ 3KOBO.

Ba>x/MBOI0O CK/IafloBOI0 [I 3a0e3leYeHHsA HaBYa/JIbHOTO IIAXORY
31 cranuissmMu poraniit € me6i. [JouinpHo 3abe3neuntn ICR pisHOMaHiIT-
HMMU iHHOBanitHuMM Me6/amu. Ile MoxXyTb 6yTu MO6iNbHI iHAMBIRY-
a/IbHi Ta rpynoBi po6odi Micus /1A IpOBeleHHs IPYNOBUX Ta iHAWBI-
AyaJTbHNX eKCIIePUMEHTANbHUX HOCTI/PKEHb, Meperopoaku-Tpancop-
Mepu Tollo. BOHM ZOIIOMOXXYTb OpraHi3yBaTyt IpyHnoBYy poOOTY, JOCTYII
CTYJEHTIB 10 pisHOro O6JafHaHHA Ta IPUCTPOIB HA PI3HMX CTAHILIAX
poTalii Ta MoYeproBy poOOTy BCiX CTYAEHTIB 3 00/1afHAHHAM, HeOOXif-
HIUM JIJI1 BUKOHAHHS JOCTiHKeHb, KiIbKiCTh IKOTO € HeJOCTaTHHOIO s
3abe3medyeHHs BCiel rpymm ofpasy.

InHOBauiitHi Me6mi A KmaciB 3abe3mnedyrOTh THYYKICTH i pisHO-
MaHITHICTb HaBYa/IbHOTO IIPOLIECY, OMIOMAraoyy MiHiMisyBaTu mpobiie-
MM HaBYaHHA. Marouy /imiie KilbKa He3HaYHUX PEKOHCTPYKIiil, MOXKHA
HaJaTy KOXKHOMY CTY/IeHTOBi ebeKTMBHe HaBUa/IbHe cepefoBuiie. Tex-
HOJIOTiYHI BUMOTHM J10 K/acy 3anexkarsb Bif mopeni ICR, ska 6yze Bupo-
Ba/pKyBaTucsA. Posrmanemo pisHi mipxonu mo opranisanii ICR sanexso
BiJT KIZTPKOCTI CTaHIiil poTanii (maébn. 2.5.3).

Opranisanis pisHol KiZbKOCTi CTaHLil poTauii Mae cBoi mepesaru
Ta Hefoliku. YacTo BUKOPUCTOBYIOTb POTallil0 Ha YOTUPHOX CTAHLIAX
(puc. 2.5.4): cranuii B3aeMopii 3 BUKIafgadeM, TEXHOJOTIYHIN CTaHII,
CTaHI{I J/I1 BUKOHAHHA iH[UBiya/IbHUX IPAKTUYHUX POOIT i cTaHmil
IpaKTUYHOI poboTH B rpymax. Yac, BUTpadeHMil CTyAeHTaMM Ha KOXHI
CTaHIIiI, MOKe 3MiHIOBATICA 3aJIEKHO BiJl TOTO, CKI/IbKI Yacy BUJIiNAETD-
cs Ha OJIOK 3aHATTSA, ajie KOXKeH eTall LMKy TpuBae 6—10 xBwmH [72].
OmnnureMo 0co6mMBOCTI oprasi3anii OCBiTHBOI His/IBHOCTI CTyHeHTIB
Ha KOXKHill i3 poTalilflHNX CTaHLiIL.
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Tabnuys 2.5.3
MIIXOOM OPTAHI3AIIIT ICR

Mopensb

Onmnc

IBi cTaHmii poramii

TexHosoriyHa craHiis i GpoHTaIBHOI pOOOTH Ta iHAMBI-
IyanbHi po6odvi MicLiA /1 BUKOHAHHSA IPaKTUYHIX 3aBJJaHb

IBi cTaHmii poramii

CraHuis B3aeMogil 3 BukitazadeM (IHAMBiAyanbHI 4n rpy-
HOBi KOHCY/IbTALT) 1 MPOCTip [y BUKOHAHHA MPAaKTUYHUX
3aBIaHb

IBi cTaHmii poramii

CraHuis a1 criBrpani Ta iHAMBifyanpHi po6oyi Miciia ms
BJMKOHAHHA IIPaKTUYHUX 3aBIaHb

JIIBi cTaHnii poramii

CraHuia a1 B3aeMmopii 3 BukmagadeM (iHpuBimyanpHi um
IPYIIOBi KOHCY/IbTallil) Ta CTaHLiA A1 opraHisauii ciisnpa-
i CTY/IeHTiB

Tpu cranuii poramii

TexnonoriyHa craHuisa mig GpOHTANIbHOI poOOTH, CTAHIiA
IUIA CHiBIIpalli CTY[EHTIB, IPOCTIp /i1 BUKOHAHHA IIPaK-
TUYHUX 3aBJlaHb

Kinbka cranniit poramii

CraHIlil MeiiKepcTBa M/ eKCIIePMMEHTIB, [OCIifI)KeHb
i cTaHwUil 1A rpynoBoi po6OTH CTYAEHTIB




prs
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O.

CraHuin
B3aemog,ii

3 BUKNagauem . . .

g;g o0
Hod

iHAMBIAYaNbHNX

000

TexHonoriuHa

cTamuis :} 312 NPaKTUYHNX POBIT

CraHuia
NpakTUYHOI poboTn
B rpynax

Puc. 2.5.4. Poralid Ha YOTUPbOX CTAHIIAX

Cmanuyis 63aemo0ii 3 6uxnadasem Mo>xe 6yTu BUKOPUCTAHA IS 110-
SCHEHHs 3MICTy 3aBfjaHb, 3aJyYeHHS CTY[EHTIB 10 (HOPMY/IIOBaHHA
rinores Ta 3anuTiB KocmifkeHHA. Lle o3Havae, 10 BUKIafad IOBUHEH
NpE3EeHTYBATV MaTepiany 3aHATTA KOXHIN IPyIi 70 6 CTyHEeHTiB, a He
BCill BEJIMKIill TPyIIi.

Ipynma CTymeHTIB 3 HIDKYMMM ITOKa3sHMKaMMU IIPOXOAUTH CIIOYATKY
yepes3 CTAHLII0 BUK/Iafiaya. TxHi 6inpI1 e(beKTI/IBHi OJIHOJIITKM, IIBUJIIIIE
3a Bce, OyAyTh YCHIUIHMMM Ha IPAaKTUYHMX CTAHIIAX 6e3 I0YaTKOBOTO
HaBYaHHS, 1 BUK/Ia/lad MOXKe BUKOPVCTATH Yac Ha LiJl CTaHIil /1A IX 10-
TATKOBOTO KOHCY/IbTYBaHHA.

TexHonoeiuna cmanuyis. ICHye HU3Ka TeXHONOTIYHMX pillleHb i
po6OTM CTyHeHTiB Ha TeXHOJIOTivHiN craHlil. 3okpema, B KuiBcbkomy
yHiBepcuteri iMeni bopuca Ipinyenka BukopucroByerbcss LMS Moodle
I TOJAHHA HaBYaJAbHUX MaTepiajiB €IeKTPOHHOIO HaBYa/JIbHOIO
KypCy Wi CTYAEHTIB, iHCTPYKLill /I NpakTUYHUX, NTAaOOPATOPHUX,
CeMiHapChKMX Ta CaMOCTIIHMX pOO6iT, opraHizaiii 3BOPOTHOTO 3B’SI3KY
towo. Ile fa€e 3MOry cTy/ileHTaM CaMOCTilfHO BUKOHYBaTH 3aXOJy Ha TeX-
HOJIOTiYHi CTaHIIil.
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Cmanuyist 01 6UKOHAHHA iHOUBIOYAILHUX Npakmu4Hux pobim. Taxy
CTaHIIi0 BUK/Ia[ja4 BUKOPUCTOBYE /LA OL[iHIOBaHHA Ta (POPMYBaHHS HO-
BJX HaBMYOK CTYJEHTIB a00 3aKpil/IeHHs iCHYI0UMX IIPAaKTUYHUX HaBU-
4ok. Hesa/le>XHO BiJi KOHKPETHOTO 3MICTy Jiy’Ke BaXX/IUBO, 1106 poboTa,
AKY CTYAeHTU BUKOHYIOTD Ha 11ili cTaHIlii, Masna ceHc. CTyIeHTH oxodille
TOMY4aTUMYThCA IO MPOLECY, AKIIO LA CTAHIIiA HaJJaBaTVMe JIMIIE «Pe-
a/IbHY po6oTy». Bukmagad Moxke CTBOPIOBATY Ta HA/IAIITOBYBATH B/IACHI
IPaKTUYHi 3aBJJaHHs 00 CKOPUCTATIUCSA iCHYIOUMMMI PeCypCcaM.

Cmanuis npakmuunoi pobomu 6 epynax. Xoda I CTaHIIiS TAKOX IIe-
penbadae BUKOHAHHS NPAKTUIHUX POOIT CTyAeHTaMMy, aKL[eHT POOUTHCS
Ha CII/IBHIN po6OTi B Ipymax um B mapax. IIpakTuyHa AifnbpHICTD, SKa
nepeznbavae CIiibHy poboTY, € Ay>Ke IPUBAOINBOIO I CTyAEHTIB. Taka
CTaHIif € MpeKpacHNUM MiclieM I peasisanil IpoeKTy abo 3aBIaHHA,
BMKOHAaHHA fAIKOTO BMMArae€ BiJj CTY[I€HTiB YMiHHsA IIPalllOBAaTH Pa3soM
i Buntucsa oguH y ogHoro. CTyfmeHTM 6araTo HaBYAIOTHCS 4Yepe3 B3ae-
MOZIif0 3 OfHOTITKAaMM Ta IIiJ] 9ac CIi/IbHOTO BUPIiLIeHH: TPoO/IeM.

KimrodeM [0 ycrixXy BUKOPMCTaHHA POTALiliHUX CTAHIIil € OLIIHIOBaHHA.
ITepen 06’efHAHHAM CTYZIeHTIB y TPyIM MOTPIOHO BU3HAYMTY IXHi BXifiHi
3HAHHA Ta BMiHHS, HEOOXiJHI /19 BUKOHAHHS 3aBJaHb, KOMIIETEHTHOCTI
tomo. IIndposi iHCTpyMeHTN MOXXYTb 3a0€3IIeUNTH MIBUKE OTPYMaHHA
HOTPiOHNX TaHMX. 30KpeMa, OLiHUTY 3HAHHS KOXHOTO CTY/IeHTa JJOIIOMO-
XKYTb XMapHi pecypcu, Ak-oT: Socrative, Plickers, Mentimeter Ta iH.

Po6oTa 3 HeBeMKMMM KePOBAHMMI I'PYIIaMM A€ 3MOTY BUK/IafjaueBi
MPOBOJVTY KOHCY/IbTYBaHHA Ta iIHCTPYKTyBaHHA CTYJEHTIiB BifITOBiIHO
o ixHix morpe6. Porawisa cTaHLill TpUMae CTYAEHTIB y pyci Ta 3aydeH-
Hi, nae iM 6inblIe crIOCO6iB 3acTOCYBATV CBOI 3HAHHS.

Crannii ormoMaraloTh CTyfeHTaM BUMTUCS CaMOCTIITHO, 31 CBOIMU
OITHOMITKaMM, 3i CBOIM BUK/Ia/laueM i 3a JOTOMOTO0 [[1(POBOTO KOHTEH-
Ty Ta IM(POBUX TEXHOJIOTIIL.

[nsa epextusHOI opranisanii gisnpHocTi B ICR MaitOyTHix BunTenis
(BMKafjaviB) JOLIbHO JOTPUMYBATICA TAKMX PEKOMEHALIiil:

1) BUKOPUCTOBYBATH CTAHIIIIO ITiJi KepiBHMLITBOM BUNTE/A (BUK/Iafa-
Ya) M [0l HU3KM BUJIB is/IBHOCTI, 110 He MiIAraioTh 6e3nocepes-
HbOMY HaBYaHHIO;

2) 3MiHIOBAaTV YYaCHMKIB TPYI, aji)Ke 3a/y4eHHA y IPYIM CTY/IeHTiB
3 OIHAKOBVMIM PiBHEM IIiITOTOBKM) Ta 3a/IMIIE€HHA IX TaM IPOTATOM TPHU-
BAJIOTO 4acy MOXK€ 3aBJATH IIKOAM IXHiil BIIEBHEHOCTI AK y4YaCHMKiB
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OCBiTHBOTO TIpolecy. [pynu 3mimanux 3gi6HOCTel!, 3acCHOBaHi Ha iHTe-
pecax Ta CMIbHUX CTOPOHAX Yy IPYIOBiN AMHaMIlli, € aIbTepHATVBHUMMA
cTparerisiMu 00’ €lHAaHHS CTY[EHTIB y Ipymy;

3) BU3HA4YaTy CTpaTeriio IepexofiB Mi>K CTaHIIisIMU pOTAalili, HaBYa-
TU CTY/IEHTIB IIEPEXOJy MK CTaHL|iAMM Ta IIPOrOBOPIOBATU HA IIOYATKY
BCiX aKTMBHOCTE 3arajibHi paBuIa MO0 MepPeMillleHHA IO CTAHIIIAX;

4) JNEMOHCTpYBaTU TaliMep Ha JIOLILi, 06 CTYJEHTU MOIIM BifcTe-
XKYBaTy 49ac CBO€i poboTH;

5) cynpoBOpKyBaTy poOOTY Ha KOXKHIN CTaHIIi YiTKVMY IHCTPYKIisAMIYL;

6) miArOTYBaTM iHCTPYKIIIIO /IS CTY/IEHTIB, AKX HEMA€ B ayANTOPiI;

7) OLIiHIOBaTM BCIiX CTYJ€HTIB Ha CTaHIIifAX He0OOB I3KOBO;

8) BUKOPNMCTOBYBATH Pi3Hi CTpaTerii Ta TeXHO/MOTiYHi iHCTpyMeHTH
Ha Pi3HUX CTaHIIAX, OO CTyAeHTN Oy/IM aKTUBHUMM i 3a7Ty9eHVMIL.

InnoBaniitamit knac 8 Kuiscbkomy yHiBepcureTi imeHi bopuca Ipin-
YeHKa IOfiIEHNIT Ha KiJIbKa 30H, L]0 JIa€ 3MOTY OpPTraHisyBaTy CTaHIIil po-
tanii. OfHi€l0 3 TAKUX CTAHI[ill € TEXHOJIOTIYHA, OCHAIleHa KOMIT I0Tepa-
MI, iHTepaKTVBHOIO JIOMIKOI0, IPOEKTOPOM Ta MY/IbTHU(YHKIIIOHATbHUM
IIPUCTPOEM — IPUHTEPOM, CKaHepOM, KotipoMm (puc. 2.5.5).

Puc. 2.5.5. IIpukiaz TeXHOIOTIYHOI CTaHIIil
3 BUKOPUCTAHHAM KOMIT I0TepiB

Inmra 9acTuHa Kmacy MiCTUTb MOOiNbHI Meb61i, 32 ZOIIOMOIOI0 AKUX
MO)KHa OpraHi3yBaTy HeOOXiZHy Ki/lbKIiCTb CTaHIill poramii, a Takox
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1udpoBi 3acobu — HOYTOYKM, IUIAaHIIETH, eNIeKTPOHHMI ¢iimyapr,
iHTepakTMBHI mowmky Ta mpoexropu (puc. 2.5.6), aBa 3D-mpuHTepn
XYZprinting 3 MopynieM /1a3epHOI IpaBipOBKY, @ TaKOXX HAabOpM KOH-
crpykTopiB Makeblock Ta Bi3oukn s ix 36epiranns, madu s 3apsa-
KM IUTQHIIETIB Ta iHIMX npucTpois (puc. 2.5.7).

Puc. 2.5.6. Mo6inbui Me6i Ta 11 posi 3acobu
B iHHOBaNiliHOMY K7aci YHiBepcuteTy Ipinuenka

MINUTES ~ SECONDS
=

Puc. 2.5.7. Tlpuxstangu o6/1afHAHHS iHHOBAIITHOTO KIacy,
30KpeMa BIIOpAJKOBaHi y Bisoukax koHcTpykTopu Makeblock
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Jns1 mpoBefieHHA 3aHATb 3 BUKOPUCTaHHAM TeXHOJOTII BipTya/nbHOI
Ta JOIIOBHEHOI pea/IbHOCTI iHHOBALIIIHMII K/IaC OCHALLEHO CUCTEMOIO Bip-
TyaJIbHOI PeaIbHOCTI: II0IOMOM, KOHTPO/IEepaMMI Ta CEHCOPAMU MTOIOXKEH-
HA (puc. 2.5.8, 2.5.9), a TaKOX IUTaHIIIETaMM, Ha sIKi MOXKYTb OyTU BCTaHOB-
neHi HeoOXifHi mporpamu st pO6OTH 3 JOTTIOBHEHOK PeabHICTIO.

[Tpuknagom opranisanii STEAM-3aHATD B IHHOBaLIITHOMY K/Iaci MOXe
OyTy TpeHiHr «ABTOMOOI/Ib Ha IOBITPAHIN KyIi», SIKUIT IIPOBOAMBCA y4ac-
Hukamu nnpoexkty MoPED B Kuiscbkomy yHiBepcuteri iMeHi bopuca Ipin-
YeHKa Ha BiIKPUTTI LIeHTPy iHHOBaLiliHOI OCBiTM Ha 6a3i iHHOBaLiTHOrO
K/1acy. MeToro IpoBeleHH: 3aX0fy Oy/I0 IPOEeMOHCTPYBATU MOXK/IMBOCTI
obnmafHaHHA Ta MOJIe/Ti POTAIITHMX CTAHIIT /s OpraHisaliii HaB4aIbHO-
IO IIPOEKTY Ha JOCTiIPKEHHA IPOCTUX MEXaHi3MiB, IOHATTA PyXy, EHeprii
. Ta TPEThOro 3aKoHy HbloToHa M-

' XOM TIPOEKTYBAHHA Ta KOHCTPYIO-
BaHHS TOHOYHUX aBTOMOOIIB.

IIporsrom  TpeHiHry  yd4ac-
HUKIB 3aqy4any [0 pisHUX eTa-
B IPOEKTY, IO 3MilICHIOBABCA
Ha OCHOBI 3aCTOCYBaHHsA JOCHiJ-
HULBKOTO HAaBYa/JIbHOTO LUKy 5E
[105]: samy4yenna (Engagement),
mocnimpxennsa (Exploration), mo-
scuenHs  (Explanation),  pos-
pobka (Elaboration) Ta orminka
(Evaluation). Ilpu npomy mepen-
6ayaslacsd HaBya/JbHA MisA/IbHICTD
Ha 5 CTaHLLAX poTawil:

1) MelikepcTBa;

2) BipTyanpHux maboparopiit
ta ILS (Inquiry Learning Spaces —
OOCIIJHNIbKO-HAaBYa/IbHI  IIPO-
CTOpN);

3) BipryanbHOl Ta JOIOBHEHOI
pearbHOCTI;

Puc. 2.5.9. BUKOpUCTaHHA TEXHOJIOTIi 4) cniBnpani Ta komabopariii;
BipTya/IbHOI peaybHOCTI B YHiBepcuTe- 5) mpeseHTanii pesynbrariB
Ti [piHyeHKa MPOEKTY.

Puc. 2.5.8. Ob6ragHaHHA Ta IpOrpaMHe
3abe3nedeHHs s pOOOTH 3 TEXHOIIO-
ri€lo BipTyanbHOI peanbHOCTI
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Ha crannii MelikepcTBa yYacHMKM TPEHIHTY MOCT/IKyBanu KOH-
CTPYKLii MAaIIMHOK, BUTOTOBJIEHUX 3 MiPYYHUX 3ac06iB, aBTOMOOi/IiB
3 pi3HMMM TUIIAMM MEXaHi3MiB, 1110 IPUBOJATD IX B PyX, a TAKOX IX B/Ia-
CTMBOCTI: BiJICTaHb, IKy BOHM 3[JaTHI IIOfI0/IaTH, YacC Ta MIBU/KICTb. Takox
IIeMOHCTPYBA/ICh Pi3Hi MifpyyHi 3aco6M, 3 AKMX yIHi MOKYTb BUTOTOB-
ATV BJIACHI MOfieni aBTOMOO1/IiB, 30KpeMa 3 BUKOPUCTAHHSAM IOBITpsI-
HOI Ky/IbKM JJIA LOCIiIPKeHH [Iii peaKTUBHOI CYIN. [I711 BUTOTOBIEHHSA
TaKOTO aBTOMOOIIA HesAKi feTani OyIM 3MOfeTbOBaHI Ha KOMIIIOTepi
Ta HaJpyKoBaHi Ha 3D-mpuHTepi, BCTAHOBIEHOMY B iHHOBAaLlifTHOMY
K/1aci. YYaCHUKM TPeHiHTy OyIM CBiKaMy IpOIeCy APYKY KOMIUIEKTY
Takux geTaneil Ha 3D-npunTepi. Ha HacTynHux eramax Ha miil cTaHmii
Y4YHI MOXKYTb BUKOPMCTOBYBATY POOOTH-KOHCTPYKTOPU /I BUTOTOB-
JIeHHA MAIIVHOK Ta IIPOTpaMyBaHHA iX pyxy (puc. 2.5.10).

Ha cranuii BipryansHux naboparopiii Ta ILS yqacHuku focmimpkysanm
MIOHATTSA PYXY Ta JI0T0 XapaKTepucTUKIL. [y opranisarii po6oTy Ha cTaH-
Lii BUKOPUCTOBYBaJINUChb TaKi iH-
CTPyMEHTH Ta 3aco0M: IUIAHIIETH
(mma sumryBanHa QR-xomy mA
posragyBaHHs peOyciB, NPOXOf-
JKEHHA TeCTy Ha socrative.com, K
elleMeHTy  (pOpMyBa/lbHOIO  OLli-
HIOBaHHA, poOOTH 3 BipTYaIbHOIO
nmaboparopiero  Stopping Distance
Test Track, BUKOpUCTaHHSA [OMAT-

Ky Google-nepexnagat 1a nomy- p,. 55, BuxopucranHsa pobo-
Ky indopmanii) Ta iHTepaKTHBHA TiB-KOHCTPYKTOpPIB Ha CTaHI{i Meii-
momka (mas pobotm 3 Bipmase- KepcTBa

HOIo jaboparopiero Wind Tunnel)

(puc. 2.5.11). Pobora Ha cTaHIii gasa 3MOry y4acHMKaM C(OPMYITIOBATH
riloTesy Ta MPOBECTM B/IACH] €KCIIePYIMEHTH 3 00’ €KTaMMI y BipTya/IbHOMY
Ta pea/IbHOMY «BiJJIa/IeHOMY» CepefJOBUIIIi.

CraH1is BipTya/IbHOI Ta JOIOBHEHOI peaybHOCTI epefbadana BUKO-
puctanns IIK, cuctemMn BipTyanbHOI peasbHOCTI: I10/I0M, KOHTPOJIEPH,
CEHCOPU ITOJIOKEHH (I iMiTanii KepyBaHHS y4acHUKaMM TPAHCIIOPT-
HUMM 3acob6aMn), IiaHmeT (i KocmimKeHHs GopM Ta IpU3HAYeHHS
pi3HMX BUJiB aBTOTPAHCIOPTY 3 BUKOPMUCTAHHAM JOINOBHEHOI peasb-
HocTi 3aco6amu nporpamu Quiver) (puc. 2.5.12).
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Stopping Distance Test Track

Wind Tunnel
Laboratory

venicte:

Mass (kg)
900

Speed (m/s)
25

Reset veice seton

Puc. 2.5.11. BipryanpHa mabopatopis Stopping Distance Test Track
Ta BiffaneHa maboparopis Wind Tunnel

Ha cranuii cmiBopani Ta komabopauii 6yma opraHisoBaHa CIilbHa
JiANBHICTh YYaCHUKIB 3 BUKOPUCTAHHAM IIIAHIIETIB Ta iHTEPAKTUBHOIO
¢nimaapTy SMART. fIk po604i 301IMTH Y4HI BUKOPUCTOBYBA/IN CIIUIBHNI
onoknot OneNote, 1110 cK/1afiaBcs 3 JBOX poO04MX po3piliB (3 TeopeTny-
HIMM MaTepialaMyl Ta JI/IA CIIBITpalli y4YHiB), a /I OpraHisanii MO3KOBOTO
WITYpMy Ta IPUIHATTA CIIJIbHUX pillleHb BOHM 3aCTOCOBYBa/IM iHTepak-
TUBHMIT PIiT4apT, 0COOMMBICTIO AKOTO € MO>K/IMBICTD Oyfib-AKY iHpOpMa-
11if0, HaNVICaHy 3BUYAIHUM MapKepoM, IIepeTBOpUTY B Ludposuit ¢op-
MaT J/IA IOJA/IBIIOTO CIIIZIBHOTO NOCTYITYy BCiX MiIKIIOYEHNX MOJIEPATO-
POM Y4YaCHMKIB 3 IIJIaHILETIB, TOOTO MepenaBaTyl TIOBiJOM/IEHHS 3 MiIKITIO-
YeHVX YYHIBCbKMX IUIAHIIETiB Ha QUIITYapT Ta y 3BBOPOTHOMY HAIIPSMKY.

Ha crannii npeseHTanii pe3ynpTaTiB IPOEKTY YIaCHUKM Maly 3MO-
Iy HifiTOTYBaTM IIpe3eHTALiliHi MaTepiany, NPOJEMOHCTPYBAaTU CBOI
ROCifKeHHs Ta po3po6xu 3 BukopuctanuaMm I1K, 6ararodyHkiionans-
HOTO IIPUCTPOK Ta iHTEPaKTUB-
Hol powku. Lleit etan mepenbayan
mpoBefieHHsT  peduiekcii, aHasi3
chopMynbOBaHNX TimoTes, ix mif-
TBEP/PKEHHS 4M CHPOCTYBaHHA
Yy XOfi eKCIepMMEHTIB, 06roBo-
PEHH: Ta IIpe3eHTallil pe3ynbTariB
IIPOEKTY, IPOBENEHH MTipMHTOBO-

Puc. 2.5.12. JocrmimxeHHus GpopM Ta Ipu-
3HAYEHH:A Pi3HUX BUJIIB aBTOTPAHCIIOP-
Ty 3 BUKOPUCTAHHAM JIOTIOBHEHOI pe-
a/IbHOCTI

IO OliHIOBAHHS, BU3HAYEHH: Ilep-
CTIEKTUB MOJA/IbIINX JOCTi/KEHb.

Ilicna  saBepumieHHA  3axo-
Iy BimOyIOCA ONMTYBAaHHS [yIA


https://www.golabz.eu/lab/wind-tunnel
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BJM3HAU€HHA JOCATHEHHA Iii/lell TpeHiHry. binbuicTh yyacHUKIB 3a3Ha-
4y, o iM 6y71o 1ikaBo (3) i BOHM OyAyTb CHPUATH BIPOBAIKEHHIO
mpefcTaBleHnX iHHOBaLiliHUX TexHomoril (10). CepenHs OI[iHKa [is/Tb-
HOCTi 3a myHKTOM «Jli3HaBcA(macs) mpo iHHOBaNiitHi TexHOMOrii» CKIama
4,7 6ama 3 5 (puc. 2.5.13).

Yu cnogo6ascsa Bam TpeHiHr?  OUiHITL CBOIO AiAANLHICTL

10

Mo3HalomuBca(nacs) 3 koneramu

o

Mposis(na) rapHo yac
-

w
Strongly disagree
Strongly agree

[isHascA(nacs) npo iHHOBaUiiHi TexHonoril

747
-

Puc. 2.5.13. OnnuTyBaHHA MiCNA 3aBepllleHHA TPEHIHTy

Exocucrema STEAM-HaB4YaHHA NOK/IMKaHa 3abe3meunty Gopmy-
BaHHs KOMIIETEHTHOCTeIl 3j00yBadiB OCBiTH, AKi BiAIOBiZaTUMYTh 3a-
nuTaM cydacHoro iHdopmariiiHoro cycminbcrBa. CKIafioBUMM TaKoi
€KOCUCTEMM MAaIOTb CTAaTU iHHOBALiiHI Kjaacw, IO JAIOTh 3MOIY 3Mi-
HuTH nigxopu po opranisanii STEAM-3aHATb, BUKOPUCTOBYIOUN IIpU
LbOMY IHHOBAIi/IHi II€arOrivyHi TEXHOJIOTII, 30KpeMa 3MilllaHe Ta iHTe-
rpoBaHe HAaBYAaHH:A, KOTAOOpaTHBHE HaBYAHHSA, MEIIKePCTBO, BipTyasb-
HY Ta JIONIOBHEHY peajIbHiCTh, 3D-NIpUHTUHI, Tpo6IeMHO-OpiEHTOBaHEe
Ta MPOEKTHe HaBYaHHsA, JOCTiTHO-Ti3HaBanbHe HaBuaHHs (IBL) Toio,
Ta iHHOBAIiHI opMu opraHisauii HaBYa/IbHOI [iA/IBHOCTI CTY/EHTIB,
o 6a3ylThCcA Ha poTauiiHil Mopeni. Taka 3miHa miaxopniB gomoMoXke
3poOuTY HaBYaHHS NPAKTUKO-OPIEHTOBAHMUM, CIPSIMOBAHMM Ha KOH-
KPeTHi pe3y/IbTaTH, Ta SMiHUTY POJIb BYUTENA i BUK/IaZiadya B OCBITHbOMY
Ipowueci.

(Mopse H.B., Bembep B.II., boiiko M.A., Bapuenko-Tpoyerko J1.O. Opeaniza-
yis STEAM-3ansimv 6 inHosauitinomy Knaci. Biokpume oceimme e-cepedosuiise

CYHAcH020 yHiBepcumemy: enekmporte Haykose gaxose sudanus. 2020. Ne 8.
C. 88-106. URL: https://doi.org/10.28925/2414-0325.2020.8.9)
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2.6. AKTYAJIbHI ACTMEKTU BITPOBAAXKEHHA
TEXHOJ1OrII «[TEPEBEPHYTOIO HABYAHHSA»

Mapia nadyH

[1s 3ajoBoNIeHHA TOTped LM POBOTro CYCHiNbCTBA Ta MiATO-
TOBKM CTY/I€HTA, AKNI BOJIOAITYIME BMiHHAM HaBYaTUCA IIPOTATOM BChO-
IO XUTTA, B OCBITHIil IIpOLleC BIIPOBA/KYIOTh iIHHOBALillHI Ilefjaroriuxi
TEXHOJIOT1, OJHI€I0 3 AKNUX € «IlepeBepHyTe HaBYaHH:A». 3a Ii€l0 TeXHO-
JIOTi€I0 IIPYM MiITOTOBI O 3aHATTA CTYLEHTU BUKOPUCTOBYIOTH BiJjeo
Ta €JIEKTPOHHUII OCBITHIJ KOHTEHT 3a MeXXaMy HaBYaJIbHOI'O IIPOCTODY,
B XMapHO Opi€HTOBaHOMY HaBYaJIbHOMY cepefoBuli [157]. 3aBasaku it
TEXHOJIOTII CTY/IeHT! MaIOTbh I[iIOFOO0BUI HOCTYI IO HAaBYAJBHUX pe-
cypciB, 3aco6iB KOMyHiKallii 3 OZHOTPYIIHMKAMM) Ta BUK/IafjadaMu, Bifi-
HOBi/{Hi YMOBU JI/Is1 CIIiBIIpalli Ta JOAATKOBI MOXK/IMBOCTI [/Is1 0COOMCTIC-
HOTO PO3BUTKY.

TexHoMOrisA «IIlepeBepHYTOT0 HAaBYAHHA» — JIOCTaTHbO HOBE ABU-
e B OCBITi, K€ BUK/MKA€E 3alliKaBJIeHH:A y HayKOBLiB. 30KpeMa, BOHO
BioOpaxkene B poborax JI. bappera (D. Berrett), C. Beiikepa (Celia
Baker), [I>x. beprmana (J. Bergmann), M. Topmana (M. Gorman), I. Ipina
(G. Green), T. [Ipickonna (T. Driscoll), I.B. Mapmanna (H.W. Marshall),
C.II. Mopoi (S.P. Moroney) A. Cemca (A. Sams) Ta iH.

CyuacHuil HaBYa/IbHUII IIpollec TIOBYHEH BPaXOBYBaTU AK TEeHJEH-
Uil pOSBUTKY HayKM i TeXHiKM, TaK i BUMOIU CYCIIJIbCTBA IO SKOCTI
OCBiTHIX mocnyr. OgHUM 3 Hai6inbII eeKTUBHUX LUIAXIB A/ BUKO-
HaHHs TAaKOTO 3aBaHHS € LjiecHpsiMOBaHe BUKOPUCTaHH:A iHdopMa-
Ii/THO-KOMYHIKaI[illHUX TeXHOJOTill i elleKTPOHHUX 3aco6iB B OCBIT-
HbOMY mporeci [147, 234]. 3 ornamy Ha TeMIM PO3BUTKY XMAapHUX TeX-
HOJIOTi}l HeOOMe>KeHi MOXK/TMBOCTI XMapHO OPi€HTOBAaHUX HaBYATbHMUX
cepeposu, IKT marorb 3Mory He Ti/IbKM yPiSHOMAaHITHUTM HaBYalb-
HO-BMXOBHMII IIPOLIEC, a/Ie JI BIIPOBAAUTY HOBi TE€XHOJIOIiI HaBYaHHA,
30KpeMa «IIepeBEPHYTE».

«IlepeBepHyTe HaBuaHHA» (aHen. Flipped learning) — 1je Texnomorisa
37iJICHeHH IIPOIleCy HaBYaHHsA, AKa Nepefbadae, Mo CTYAEHTH 3a JIOI0-
MOTOI0 TaJPKeTiB MIPOCTyXOBYIOTb Ta IePEeIIANAI0Th BileOYpOKH, BIBYA-



Po030in 2. IHosayiliHi mexHo/02il HABYAHHSA 3 BUKOPUCMAHHAM YUgdposux iHCMpymeHmie 193

I0Tb OJJATKOBI JPKepesa CaMOCTiiHO (B I103aypOYHNII 4ac), a OTiM B ay-
AUTOPii BCi pasoM 0OrOBOPIOIOTH HOBI MOHATTS i pi3Hi iffel, a BuK/Iagay
TOIIOMAra€ 3aCTOCOBYBATY OTPMMaHi 3HaHHA Ha IpakTuui. Taka opraxi-
3allisg HaBYaHHA CIIOHYKA€E CTYNEHTIB BYNTICA ONMH Y OTHOTO.

IcHye 6arato Bepciil Ta TOYOK 30y IJOAO XapaKTePUCTUK IiIXOLy
«IIEpEeBEPHYTOrO HaBYaHHA». B YHiBepcuTeTi MiHHECOTH BM3HAYAIOTh
TPM XapaKTePUCTUKYU I[bOTO HiIXOAy B OCBiTHbOMY cepenoBuiui [124].
ITo-mepuie, opraHisalisg HaBY4a/JIbHOIO CEPENOBUINA B KJIacCi € BUCO-
KOCTPYKTYPOBAHOIO, 1]¢ O3Haya€, 110 BUKIaflad IMOBMHEH IIJITaHYBaTHU
KOXXHY XBWIMHY, I[06 cTyfeHTN Oynu 3anydeHi o 3anarra. [lo-gpyre,
ayauTOpHa pobOTA MOBMHHA PO3POOIATUCS TaKUM YMHOM, 10O CTy-
[eHTY BUpillyBany mnpobremMiu, BifllOBifany Ha 3allMTaHHA Ta Opann
y4acTb B AisJIBHOCTI, IKa 3aCTOCOBYBaia 0 yce, PO IIO BOHM Mli3HA-
NMcs paHinle y migrotosuiit ¢asi. [lo-TpeTe, cTymeHTIB 3a0X0UyOTh
IIAXOM OLIiHIOBAHHHA, aKTUMBHOI Jis/IbHOCTI B ayIUTOPII [/ Iepexoy
Ha OCTaHHIO (asy.

SIx mokasaHo Ha puc. 2.6.1, BUKOPUCTaHHA MOJET «II€PEBEPHYTOrO
HAaBYAHH:A» [Ja€ 3MOTY BUK/Ia/ladeBi BUTpavyaTy Oi/Iblile 4acy Ha MigTpyM-
Ky HaBYaJIbHMX 3aBJaHb OI/IbII BICOKOTO PiBH:A, IK-OT: 3aCTOCYBaHHA,
aHaJIi3, CMHTE3 Ta OLiHKY.

PiBHi TpaanuinHe

OCBO€EHHA

HaB4YaHHA

3anam’'AToByBaHHA

AyauTOpHe 3aHATTA

«[lepeBepHyTe
HayaHHA»

3anucaHa nekuis,
niAKacT, ApyKoBaHi
matepianu, Bebcant

Po3yMmiHH#A

3anuTtaHHs

O6ayMyBaHHs,
0broBopeHHs,
konabopatyis

3acTocyBaHHsA

[lomaluHe 3aBaaHHs

AKTUBHOCTI
B ayAnTopii
3 BUKNaZa4em

AHanis, cuHTe3,
ouiHKa

JloMaLLHE 3aBAaHHA
Moxe
He nepeabayatmcs

CTyAeHTCbKI NPOEKTH
Ta npe3seHTau;ii

Puc. 2.6.1. Takxconomist biryma nipu TpagmiiitHomy

Ta «[I€PEBEPHYTOMY HaBYaHHI»
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Jlo mepeBar «11epeBepHyTOro HaBYaHHA» MOXKHA BiJHECTU:

— BUCYHEHHA Ha NEepIIMII IJIaH CTYHREHTO-OPi€HTOBAHOTO HaBYaH-
HA: 3MiHa poJIi BUK/Iafia4ya, KNI II€PeTBOPIOETHCA HAa HACTaBHMKA; X04a
pO/Ib BUK/IaJa4a BCe JK 3a/JMUIAETHCA IPOBIJHOIO, ajie JIOro HiANbHICTD
CIpsAMOBAaHA Ha KOOP[MHAILIil0 HaBYaHHA CTY/[EHTIB, 37iJICHEHHA KOH-
CY/IbTYBaHHSA, HaJJaHHA JJOIIOMOTY i CTBOPEHHS HaBYaJIbHO-IIPOOIEeMHOI
CUTYyanil Iy MisHaBa/IbHO-NOCTIJHUIIBKOI [IiAIbHOCTI;

— 3abe3nedeHHsI OIIBIINX MOXKIMBOCTEI /151 e(DeKTUBHOrO HaBYaH-
HA 4epes [iANbHICTb;

— Ipe[CTaB/IeHHA HaBYa/JIbHUX MaTepialiB y BUITIALL €1eKTPOHHMUX
OCBITHIX pecypciB; HAKONIMYeHH: BUK/IaZadaMy 3aBASAKM Cy4YacCHUM TeX-
HOJIOTifIM BeNKOl 6a3u Pi3HOMaHITHMX MaTepialiB, AK-OT: Bifieo, iHTe-
PaKTVBHI 3aBJlaHH:, €/ICKTPOHHI HaBYa/JIbHI MaTepiaay, eIeKTPOHHI Te-
CTHU IJIA CAaMOIIEPEBIPKIL;

— MOX/IMBICTb CTYEHTIiB OTPMMYBATV MUTTEBUI 3BOPOTHUII 3B A-
30K, OCKIJIbKY BMK/IaJiadi MaloTh OijIblile Yacy i poOOTU B HEBEIMKUX
rpymax a6o 1:1 mip yac AisyIbHOCTI B ayguTOpii;

— MOX/IUBICTb 3abe3neunTy Oiyblle CTYAEHTCHKOI cHiBIpai it 06-
TOBOPEHHS 3 ONHOMITKaMM, 1[0 MiJBUIIY€E MUCIEHHS BUIIOTO MOPANKY;

— NiABUILEHHSA BUMOT O HaBYa/IbHOI Jis/IbHOCTI CTYJEHTIB: Teope-
TUYHUI BUK/IAJ, HaBYa/IbHOTO MaTepialy Ma€ MigTpUMYyBaTU HaBYaHHA,
a He 3aJIMaTy LieHTpajIbHe MicClle; 3MICT HaBYaHHA B)Ke He € CAaMOLIJLIIO, a
CTa€ BiIIIPaBHOIO TOYKOIO MTOT/IMONIEHHS 3HaHb; 3{ICHIOETbCS 3MillleHHSI
aKILIeHTy Ha IIpoIleC IMi3HABa/JIbHOIL JiA/NBHOCTI CTYIEHTIiB, B XOJi AKOTrO
BOHU BiIKPUBAIOTH Ji/is1 cebe HOBi 3HAHHS;

— BUpillleHHs Tpo67IeM, 0OTOBOPEHHS, ANUCKYCil Ha AKUX 0a3yeThCs
HaBYaHHS;

— 3a0X0YeHHA IiJ3BITHOCTI, MOTUBALIIIl Ta 3a/IyYeHHA CTYLEHTIB;

— TEXHOJIOTII0 «IIEPEBEPHYTUI KJIAC», AKA [JAa€ MOXX/IMBICTb BMUKJ/IA-
JadeBi Ha 3aHATTI 3BUIBHUTY Yac JyIA CIINKyBaHHA 31 cTygeHTaMn. Pak-
TUYHO 3’SIB/IAE€THCA MOXIVBICTD IIPAIIOBAaTH 3 YYHEM OfMH Ha OJVH.
binbire yparu MoXHa IPUIIIATH TUM CTYHZEHTaM, AKMM BaXKKO JJAETbCA
HaBYa/IbHUII IIpeiMeT ab0 y AKMX BUHMKAIOTh IPOOIeMY 3 BUKOHAHHAM
3aBJlaHb, a 00/JapOBaHi CTY/IeHTN MaTUMYTb Oijblile CBOOOAM /I TOTO,
100 BYMTUCS He3aJIeXKHO Bifl 3ara/IbHOTO TeMITy OfHOTpYIHUKiB. TexHO-
JIOTiAl «IIepeBEepHYTOrO HABYAHHA» CIIPUsAE POSBUTKY II€pPCOHATI30BaHO-
IO IiZIXO/ly B HaBYaHHI.
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Mopenb «IepeBepHYTOr0 HaBYaHHA» — Ile LMK/, AKUI BKIIIOYAE
NpollecH, 3a3Ha4eHi Ha puc. 2.6.2.

B knaci I Mo3a knacom

«MEPEBEPHYTE HAYAHHA>»

Mepep, 3aHATTAM

CTyA€HTU 3HaWOMAATLCA 3 HO-
BVMWU MOHATTAMU i TEPMiHO-
norieto Yepes LnppoBi Hocil.
CTyAeHTVN MOXYTb POBUTN HO-
TaTKV | 3anucyBaTV MUTaHHA

Mig yac 3aHATTA

CTyA€HTN BUMBYaKOTb HOBI
KOHUenuii 3a AomnomMoror
aKTUBHOI HaBYaNbHOT Aisf/b-
HOCTI, BKAKOYaAKUM ANCKYCIT
3 OA4HONITKaMW Ta B3aEMOZT

1A 3aHATTA

CTyAeHTV NPOAOBXYHOTh Me-
peBipKy Ha PO3YMiHHA KOH-
Lenuii 3a 40MOMOrOH NILHKM
BULLOTO MOPAAKY 3acTocy-
BaHHA

Ans 6inbw wwmpokoro obro- 1:1 3 BUKknagayem

BOPEHHs

Puc. 2.6.2. Mopienb «1iepeBepHyTOT0 HaBYaHH:»

3a3HayueHi mpolecyu MOXYTb OyTH epeKTMBHUMM TPy IPaBUIBHO-
MY BUKOPUCTaHHI 1M(POBUX iIHCTPYMeHTIB. [HCTpyMeHTH /11 BUKOPH-
CTaHHA y «IIepeBepHYTOMY HaBYaHHi» MO>KHA 00 €IHATH y Taki rpymu:

1) o1 CTBOpEHHS KOHTEHTY;

2) ps opraHisanii fiAbHOCTI B ayAUTOPii;

3) cuctema ynpasmiHHA HaB4aHHAM (LMS);

4) [ KOMyHiKaii;

5) 14 OLiHIOBAaHHA.

3a JOIOMOroI0 LMX IPyIl iHCTPYMEHTIB BUK/Iafladi MOXKYTb 3allpoBa-
AUTY TiXiA, AKuil 3a6e31nednTb poOOTY CTYAEHTIB AK CAaMOCTIITHO BJO-
Ma, TaK i B ayuTopii, a TAKOX AACTh 3MOTy KO>)KHOMY CTYAEHTOBI 3700y-
TV OiIBII iH/VIBiTyaIbHUI JOCBi] HABYAHHS.

ITpy BuKOHaHHI 3aBIaHb I03aaYAMTOPHOI pOOOTU CTYAEHT IOBM-
HEeH MaTU MO>K/IMBICTb 3BOPOTHOTO 3B’A3Ky 3 BUKJ/IaJjadeM i B3aeMOpil
3 iHmmmu crypmentamn. Ile mMoxke O6yTm 37iiiCHEHO 3 [JOIIOMOTOI0 CHU-
CTeM YIIpaB/liHHA HaBYaHHAM. BIpPOBaIpKeHHs «Il€peBEPHYTOrO Kia-
cy» B KuiBcbkomy yHiBepcureti imeni bopuca Ipindenka BinbyBaerbcs
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3 BUKOpUCTaHHAM cuctemu Moodle, mo fae 3Mory po3micTUTH B OH-
JAVH-KypCi pecypcu WIS CTYAEHTiB: pobodi mporpamu, iHCTpyKuii
3 BUBYEHH: MaTepiajay TeMH, AiTepaTypy, JOJaTKoBi MaTepiamn. [l go-
ayauTOpHOI a3y BMKIaJad MOXKe BUKODPUCTATM IHTEPAaKTMBHI JIeKLil
IS M03aayAuTOpHOI poOOTM 3 aBTOMAaTM30BAHOI IEepeBipKOI Ipa-
BWJIBHOCTI pO3yMiHHA MaTepiany, TpeHa>Kepy, TeCTU, JOKYMEHTH JIA
CaMOCTIIHOTO BUBYEHH, peCypCH «Po6ounit sommnT, «Wiki—(:TopiHKa»,
«DopyM», a TAKOXK €1eMeHTI KYpPCY, IIpU3HadeHi Iid po3MillleHHA Bif-
IIOBiflell Ha 3aBJAHHA Ta OpraHisalii I03aayJMTOPHOI iHTEPaKTMBHOI
IiANbHOCTI CTYeHTiB. [I/11 aKTMBHOI iANIbHOCTI B ayANTOpil B cucTeMi
Moodle nepen6adena MOX/IMBICTb BUKOPUCTAHHS peCcypciB «3aBgaHHM»,
«Wiki-cTropinka», «®opym», MOCMIaHHS Ha 30BHILIHI pecypcu: BipTy-
asbHi Ta BigpaneHi naboparopii, oHmaitH-gouku rouo. [Toganpina mosa-
ayIUTOpPHA TiAMbHICTb MOXKe Oy TV OpraHi30BaHa 3a JOIIOMOTOI0 Pecypcy
«CemiHap», 110 mepef6adae BUKOHAHHA I'PYHNOBUX Ta iHAMBiZya/IbHMX
3aBJIaHb 3 ITOJA/IbIUVM PELIeH3YBAHHAM iHIIMMM CTyfeHTaMu. Poscmika
KypCy, Ha Ky HiJNUCaHi CTYIeHTH, Ja€ 3MOTy 3a0e3IeunTy CBOEYacHe
ix iHpOpMyBaHHSA IIPO HEOOXiTHICTh BUKOHATY YeProBe 3aBaHHS 0a-
YAUTOPHOI po6OTH 1 HafjaT! IHCTPYKIT /IS 10T0 BUKOHAHHS B PaMKax
MOJIeJTi «II€PEBEPHYTUM K/IaC».

3acTocyBaHHA ONMCAHOTO Y CTATTi MigXOmy [O peasisauii Mopeni
«IIepeBepHYTOr0 HaBYAHHS» CIIPUAE 30i/IbIIEHHI0 BiTHOCHOTO 06cATy
iHTepakTMBHOI POOOTU CTYHEHTIB i fAK HaCIiOK OibLI eeKTUBHOMY
BMKOPVCTAaHHIO YaCy ayfUTOPHUX 3aHATh.

(Inadyn M.A. AkmyanvHi acnexmu 6npoeadiceHHs mMexHonozii «nepesepmy-
mo2o HasuarHs». MixHapoOHa HayKo8o-mexHiuHa KoHpeperyis «InHosayiii-
Hi mexHonozii 6 ocgimi», 9-11 xeimua 2019, m. Isano-Pparkiscvk, Yxpaina.
2019. URL: http://elibrary.kubg.edu.ua/id/eprint/30051/)
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2.7. AK EOEKTBHO BIPOBA/)XYBATU
TEXHOJ/IOTIHO «[TEPEBEPHYTOIO HABYAHHA»

Y BULLIN OCBITI (HOW TO CREATE AN EFFECTIVE
“FLIPPED LEARNING"” SEQUENCE

IN HIGHER EDUCATION)

Nataliia Morze,
Viktoriia Vember,
Liliia Varchenko-Trotsenko

Transformation of society under the influence of digital
technologies, change of the labour market requirements to specialists and
their competences, peculiarities of modern students’ needs in knowledge
acquisition sources and methods, practice-oriented learning, dual
education system, combining study and field experience require immediate
changes in higher education, including changes of educational process
organizing and utilization of innovative pedagogical technologies. One
of the ways to provide those changes is the implementation of e-learning
and distant learning technologies; the development of e-learning courses
and other types of e-learning content; standardization in e-learning
content and electronic educational environments development and
a global shift from Learning Management System (LMS) to Training
Management System (TMS) [77].

Today many educational resources in electronic format placed in the
public domain can be divided into two groups: developed learning content
and services for content development. Designed scenarios for educational
videos, visualizations and presentations sets of questions and tasks can
be included to content. Services allow using models for content design,
that is a service is a “wrapping” which “wraps” some content for an end
user; e-learning courses can be included there. There are open questions
left: for which services do we need to create content, which technologies
should be used in the process to increase students’ positive motivation
for learning and ensure quality of their learning?

Recently, the concept of teaching in higher educational institution has
been changing from teaching aimed at theoretical materials exploration
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where a teacher is the main source of information to practice-oriented
teaching, students’ active involvement in educational process where their
needs and peculiarities of teaching z-generation students are considered,
which manifests itself in the use of digital technologies and devices
as well as different cognitive learning styles. The present labour market
sets for higher education the task to train a modern, creative, mobile
graduate who has a complex of occupational key competences and is
ready to effectively perform their professional activities in the conditions
of globalization and informatization of all spheres of the society.
The educational process in a modern higher education institution has
to be built on the basis of the use of innovative pedagogical technologies,
in particular ICT. These technologies include flipped learning, blended
learning, gamification, adaptive learning, microlearning, etc. [87].

That is why at Borys Grinchenko Kyiv University a lot of attention
is paid to e-learning implementation based on the use of electronic
content (e-content) including e-learning courses (ELC) and electronic
collaboration (e-collaboration) technologies on the basis of the University’s
designed electronic informational learning environment. The problem
that arises is integration of innovative pedagogical technologies with
e-learning courses. One of the above-mentioned technologies is flipped
learning based on using video materials of new format.

Flipped learning technology has become one of the innovative
educational strategies in recent years. It “turns around” direct teaching
of disciplines and helps to focus on attracting students’ interest to applying
gained knowledge and high level of thinking skills formation [13].

The purpose of the research is to develop a model of flipped learning
technologies implementation on the basis of e-learning course utilization.

Methods:

To achieve the goal, a number of methods were used, in particular
theoretical ones: methods of systematic and comparative analysis
of scientific sources, methodological literature, and special literature
to find out the elaboration of the problem of implementing flipped learning
in the educational process of higher educational institutions; synthesis and
generalization for the formulation of the main provisions of the study;
empirical — a survey and interviews with students of pedagogical
specialties. In particular, at Borys Grinchenko Kyiv University, in July
2019, a survey was conducted, in which 76 participants took part,
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including 12 bachelor’s degree students and 64 master’s degree students.
The survey was passed by students of 5 specialties of pedagogical direction
from the Faculty of Information Technologies and Management and
Pedagogical Institute (Figure 2.7.1). The survey was conducted (https://
docs.google.com/spreadsheets/d/ 1KT2m6MUs8vX9cSIAy5]1THYHGuKe
2amRDLisTxEieO7A/edit?usp=sharing), where questions about the fields
of study were raised.

m E-learning management

Computer Science

Pedagogy of high school
Pedagogy of secondary education
12% = Primary education

28%
14%

Figure 2.7.1. Fields of study of the students who took part in the survey
Source: Own work

What is “flipped learning”? Although, there is no single model
[123], the flipped learning is characterized in terms of course structure:
instructional content (e.g., pre-recorded class lectures) is assigned
as homework before coming to the class. In-class time is then spent
working on problems, advancing concepts and engaging in collaborative
learning [25]. Removing the instructional content from in-class time
allows the instructor to spend more time on personal engagement of every
individual student [107], but perhaps equally important, the flipped
classroom model is student-centered [69], which means that students are
responsible for watching lectures on their own and coming to class prepared
for in-class activities and discussion. Little direct evidence currently exists
regarding student learning outcomes or academic performance in a flipped
versus traditional (lecture-based) classroom [89].

The conceptof flipped learning was offered by Bergmann and Sams [10].
They recorded classroom lectures and placed the videos in the Internet for
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students to watch and revise the learning content easily. This technology
provided significant learning results which inspired the authors to use
it further before in-class lessons (for example, in the form of online
video instructions). This way students could get ready for the lessons
watching video materials and could acquire knowledge on a definite topic
before the beginning of in-class lessons. Thus, such approach provided
more time for active learning in the classroom which allowed to involve
students in deeper study of a discipline and discover and correct possible
mistakes and problems [10].

Various scientific sources can give different definitions of the notion
of flipped learning. That is why we offered our students to choose one or
several definitions of the notion whereas there was one which did not
correspond the sense of the notion. It helped to define the most relevant
definitions of flipped learning from those offered by several scientists and
also to find out that 10 % of students who took part in the survey had
a wrong idea of flipped learning technologies.

According to the results of the survey, different definitions of flipped
learning can be ranked:

— Flipped Learningisa pedagogical approach in which directinstruction
moves from the group learning space to the individual learning space,
and the resulting group space is transformed into a dynamic, interactive
learning environment where the educator guides students as they apply
concepts and engage creatively in the subject matter [27] — 61 %.

— Flippedlearningisapedagogical approach in which the conventional
notion of classroom-based learning is inverted, so that students are
introduced to the learning material before class, with classroom time then
being used to deepen understanding through discussion with peers and
problem-solving activities facilitated by teachers [39] — 46,8 %.

— Inverting the classroom means that events that have traditionally
taken place inside the classroom now take place outside the classroom
and vice versa [60] — 35,1 %.

Analysis of scientific studies shows that a considerable part of teachers
all over the world have already been using flipped learning [44]
as following:

— Teachers use multimedia technologies to provide students with
learning materials which allow them to learn regardless of time and
location. Students are taught to search and choose required information
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and data for in-class lessons, and it is expected that they will be more
active and responsible for their study.

— Learning video allows students to watch learning content several
times if needed for acquiring deep basic knowledge.

— Digital multimedia learning materials are easy to store, watch,
change and transfer.

— In the process of preparation to implementation of flipped learning
teachers can check and give all the students access to a curriculum, tasks
and requirements for learning results and their assessment, constantly
improving pedagogical design of students’ activities and learning content.

— When students have sufficient basic knowledge on the learned topic,
they get more time for active learning, own questions formulation and
discussion, defining practice-oriented problems and their collaborative
solution. Under the circumstances teachers are able to give individual
consultations which help students to overcome difficulties in study.

— Active involvement and discussion in a classroom can increase
the level of collaboration between students and teachers. Active
atmosphere might increase students’ learning motivation, and thanks
to collaboration with co-learners learning effect will grow.

— Additional learning strategies such as project-based learning,
inquiry-based learning and problem-based learning can be used for
in-class lessons to facilitate development of higher level thinking skills
according to Bloom’s taxonomy which would be more important
for formation of professional and key competences.

We will consider ways of flipped learning technology utilization
in the educational process of a university. We will focus our attention
on thefactthat flippedlearningisalso a pedagogical concept as z-generation
representatives where modern students belong can percept learning
material better through visualization of the content [79]. That is why it is
advisable that a teacher provided students with new material in the format
of video lectures or other types of digital learning materials which they
could study at home, especially considering that most students have their
own mobile smart gadgets. According to statistics, 92 % of students use
their own digital devices in educational process [92]. Conducting lessons
can be flipped with the help of digital media materials which are placed
on a university educational platform. Such educational content is provided
with the help of an e-learning course in LMS which allows swapping
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traditional types of students” in-class activities with the out-of-class ones,
that means transformation of in-class (giving new materials) and self-
study phases happens.

Flipped learning has 3 phases:

— Pre-Phase — which takes place before in-class lesson;

— F2F (face-to-face) — active in-class learning;

— Post-Phase — following out-of-class learning, reflection.

On the stage of Pre-Phase design, it is advisable to use microlearning
technology. Charles Weber formulated a concept of microlearning
technology regarding “quick learning in changeable environment” [133],
which means learning a relatively small amount of learning material and
short-term learning, micro-modules. This term is used the most frequently
in the sphere of e-learning where it is the easiest to divide learning
materials to components. Therewith, every such module has to provide
all the aspects of an educational process — brainwork, fulfilment and
assessment (reflection) [139]. In addition, z-generation students are
learning in higher education institutions now — these are young people
born after 1996 for whom it is typical to switch their attention quickly,
and who are characterized by online existence, absence of unquestioned
authority, etc. [128]; and flipped learning will help to consider peculiarities
of such students.

Let us analyse how the above-mentioned phases of flipped learning
are implemented in the process of design and utilization of an e-learning
course (Figure 2.7.1). Out-of-class activities of Pre-Phase could include
classical lectures, individual tasks that contain formative assessment
instruments, in particular rubrics, check-lists, assessment forms, K-W-L
charts, etc. Active learning (F2F phase) will take place in the classroom
during seminars, laboratory and practical sessions using different
innovative pedagogical technologies. The end of work, additional tasks
and self-study are transferred into Post-Phase [80]. The structure of flipped
learning using an e-learning course can be presented in Figure 2.7.2.

The level of acquiring knowledge by students depends on the
form of educational work (Figure 2.7.3). Therefore, in order to ensure
the effectiveness of learning, it is envisaged to apply different forms,
methods and technologies, in particular practice through action and
training in cooperation. That is why while using flipped learning
it is rational to leave the activities in the process of which students
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acquire less learning material (lecture, reading, video-audio materials,
demonstrations) for self-study and to use discussion in groups, practice
through action, teaching others etc. during in-class activities.

Out-of-Class Activities I

e
o Written lectures
e Video materials

F2F

| Out-of-Class Activities

X

e Feedback
e Forum

o Practical tasks
(seminar, laboratory)

e Collaborative work

o SUMMATIVE

ASSESSMENT

o Additional data

e Forums, whiteboards
o FORMATIVE
ASSESSMENT

o Self-study
e Additional resources
o REFLECTION

Post-Phase
In-Class Activities |

Figure 2.7.2. Scheme of materials division in the phases of flipped learning
Source: Own work

Pre-Phase

Practice throu
action

Video-audio
materials

groups

Figure 2.7.3. Dependence of the level of students” acquisition of knowledge
on the form of educational work.
Source: Morze, 2003
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The model of flipped learning implementation using e-learning
course. For implementation of flipped learning technology we
designed a model (Figure 2.7.4) which takes into account utilization
ofan e-learning course and peculiarities of learning materials acquisition
by different students.

One of the most important stages of the model implementation is
identifying intended learning outcomes (ILOs) which can be based
on Blooms taxonomy [13] modified by Anderson and Krathwohl
[3]. According to this taxonomy there are six levels of cognitive skills:
remembering, understanding, applying, analyzing, evaluating and
creating. In flipped learning the tasks students perform out of class
belong to remembering and understanding, i.e. to the lowest levels
of cognitive learning as materials are used to acquaint students with basic
data. During in-class activities higher levels of cognitive thinking skills
are formed such as analyzing, evaluating and creating [44]. Teacher’s
role in the classroom is being changed — they become facilitators, use
discussions, organize collaborative learning activities, group work,
projects, furthers development of students’ ability of self-reflection.

Determination of learning results Assig

Create Evaluate Analyze Apply Understand | Remember

Choice of of learning materials e

c Theoretical Additional
materials materials

Methodological

Self-study tasks | ;ocommendations

Materials adaptation for the students

Written Schemes, Video . Virtual Lesson
materials infographicsl materials Audiobooks Iaboratoriesl "
DO Determination of in-class activities Wiki
Phase Discussion l PBL ‘ Group work I IBL ,
i) Workshop
Students’ activities monitoring Boo

Formative | Summative

Communication l assessment tools assessment tools >

Figure 2.7.4. The model of flipped learning
implementation using e-learning course
Source: Own work
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In-Class Activities

Creating

Evaluating

Analyzing

Understanding

Remembering
Out-of-Class 5
Activities \

Figure 2.7.5. Utilization of flipped learning and Bloom’s taxonomy
Source: Own work based on Bloom’s taxonomy
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On the second stage a teacher prepares learning materials according
to intended learning outcomes.

In the process of adaptation of learning materials which will be used
in Pre-Phase a teacher should consider that every person prefers different
learning styles and methods. Among the classification of learning styles
VARK has become the most popular model. In VARK model [26] which is
based on the idea of different type of information perception the following
styles are defined:

1. visual — people with a strong visual preference for learning like
different formats, space, graphs, charts, diagrams, maps and plans;

2. aural — people with a strong aural preference for learning like
discussions, stories, guest speakers, chat;

3.read / write — people with a strong read / write preference
for learning like lists, notes and text in all its formats and whether in print
or online;

4. kinesthetic — people with a strong kinesthetic preference for learning
like senses, practical exercises, examples, cases, trial and error.

There is an example of VARK model questionnaire available online
(http://vark-learn.com). It also contains explanations for every style
and recommendations for educational activities optimizing using
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a correspondent type of information perception and learning style and
presented in the way that is appropriate for a respondent. A survey taken
by Grinchenko University students has shown that such styles of learning
as visual and kinesthetic (Figure 2.7.6) are the most widespread, though
there are also students with different learning styles even if they presented
in minority. That means that teachers should present learning materials
in different ways.

Visual — | acquire and remember better graphic
and video materials IENEGEGEGEG_—_—— 7 7,90%

Aural — | acquire information better when it is
rendered or explained [— 28,60%

Kinesthetic — | acquire information better 75 30%
when | perform something in practice T 75,30%

Read/write — | acquire written

information better [— 32,50%

Figure 2.7.6. Respondents’ answers about learning styles
Source: Own work

Particularly, a clarifying question about the form of presenting
materials for acquisition has shown that students prefer such forms
as learning videos and presentations (Figure 2.7.7):

Text

Presentation

24,70%
76,60%
76,60%

Learning video
Infographics s 50,60%
Mind map
CAar w-— -—mw
(scheme) 50,60%
Other B 1%

Figure 2.7.7. Respondents’ answers about Pre-Phase learning materials types
Source: Own work

Therefore, an important aspect for providing Pre-Phase with learning
materials is creation of high-quality video materials by teachers. Video
materials are an effective instrument as learners receive data through
two channels — auditory and visual. Important factors are video content
(completed part of learning material), duration (optimal for perception)
and type (text data, infographics, speaker recording etc.).

Let us define components of a qualitative video: a duration up
to 6-15 minutes, a completed educational idea that corresponds
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to the learning goals, a natural pace of speech, an interesting content
delivery based on an outlined problem with the help of inquiry-based
questions formulation. After each video with completed idea students are
offered to answer several questions. The questions support all three stages
of educational process: they serve as a guideline at the beginning, as a self-
check method in the studying process and as a possibility of assessing
own results at the end.

At the stage of identifying in-class students’ activities it is necessary
to pay attention to achieving learning objectives aimed at developing
higher levels cognitive skills.

Students noted that during in-class lessons they are more interested
in such activities as discussions, group and pair work, IBL (Figure 2.7.8).

Open questions e 53,20%
Quizzes m—————————— 55,80%
Discussions

90,90%
Pair work messsssssssssssss— 76,60%
Group work

Students’
S —
presentation 46,80%

Testing students M 53 20%

89,60%

Figure 2.7.8. Respondents’ answers about learning materials types
in the classroom environment
Source: Own work

While choosing instruments for students’ activities monitoring
a teacher defines the ways different communication options will be applied
considering both communication among students and with the teacher.
It is important to understand formative and summative assessment
differences as well.

The peculiarities of formative assessment [81] include:

— assessment of the learning process itself not limited to the products
of educational activities;

— assessment criteria design based on set learning goals;

— students’ participation in the assessment process;

— process character of assessment;

— utilization of digital instruments for assessment;

— absence of open comparison of different students’ results.

The following methods belong to formative assessment (Figure 2.7.9):
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Social recommendation &
communitiy participation

o Peer Assessment, learning groups, Target Group
network social mechanisms, peer-review . .
o peer reflection Oriented Evaluation

e peer-assiist, peer-learning
¢ benchlearning

Self-Evaluation — Self Assessment

e responsive evaluation E-Portfolio
o formative evaluation :

e Stakeholder participation Evaluation

Figure 2.7.9. Formative assessment methods
Source: Own work based on Intel

For implementation of summative assessment, a teacher can use
a traditional or peer assessment.

The peculiarities of a peer assessment include:

— strictly defined assessment criteria;

— assessing each other by students;

— receiving a note not only for performed work but also
for objectiveness of assessment;

— high efficiency of activities.

Let us specify the stages of implementation of the offered model using
the defined resources of an e-learning course.

The assignment activity module allows teachers to form tasks,
collect assignments, assess them and leave feedback on the assignments.
That means this resource can be used for storage and traditional assessment
of students’ activities results at any stage of learning.

Students can send any digital content (files) such as text documents,
spreadsheets, pictures, audio and video files. Moreover, it is possible
to allow students to type answers in the body of word-processor
in the course. Besides, tasks can serve for students as reminders of what
they are required to do in the “real world”, for example, some creative task
which cannot be performed in digital form.
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Checklist module allows teachers to create checklists or lists of tasks
that have to be done by students. This resource is very useful for formative
assessment implementation or tracking students’ activities.

Feedback module allows teachers to create own survey to collect
students” opinions using different types of questions including multiple
choice, yes/no questions or short answers. Feedback can be anonymous
if needed; the results can be shown for all participants or for teachers
only. Any feedback can be organized on the home page of the website for
unregistered users as well.

Forum module allows participants to conduct asynchronous
discussions, that is those which take place within long time boundaries.
A teacher can use forum both for communication and assessment
of students’ activities. There are some types of forums to choose from.
For example, there is a standard forum where anyone can start a discussion
at any time; a forum where one student can create only one discussion;
a Q&A forum where students have to send their own message prior
to commenting on other students’ messages. A teacher can allow attaching
files to messages in a forum. Attached files are displayed in the messages
of the forum. Messages in a forum can be assessed by teachers or students
(independent assessment). Those assessments can be summed up to form
a final mark which will be transferred to grader report.

Glossary module allows participants to create and support lists
of definitions in the form of a dictionary or collect and arrange resources
or information. A teacher can use a glossary both for presenting definitions
and for assessment of students’ activities.

Lesson module allows teachers to present theoretical materials
in a convenient interactive form. Teachers can use a lesson to create
single-level web-pages or for learning activities where different ways and
options are offered.

Quiz module can be used for conducting traditional assessment.

Wiki module allows participants to add and edit a set of web-pages.
Wiki can be joined with access to editing by all the members or individual
where everyone has own wiki-page with private access to editing. History
of previous versions of every page is stored with the list of changes being
done by every member.

Workshop module is designed to collect and analyse students’
assignments with collective assessment. Students can present their
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work in the form of any digital content (files) such as text documents,
spreadsheets, presentations and also they can type answers in the input
field with the help of word-processor (a link on a blog, a document or
wiki-resource, etc.).

Materials are assessed with the help of some criteria defined
by a teacher. A process of collective assessment and understanding
the form of such assessment can be trained in advance using examples
of assignments provided by a teacher with a link on an assessment
example. Students are given possibility of assessing one or several
assignments performed by co-learners. Materials and reviewers can be
anonymous if required.

Students get two marks for the seminar — the first one is for their
own prepared assignments and the second one is for evaluating their
colleagues. Both marks are transferred to the grader report.

To present different additional materials there is a possibility of using
resources Book, File, Page, URL.

Creating the flipped learning sequence. Within the framework
of the project “Modernization of Pedagogical Higher Education
by Innovative Teaching Instruments” (MoPED) of the EU programme
Erasmus + KA2 — Development of Higher Education Capacity,
the University of Deusto organized and conducted the course “Flipped
Learning and Moodle — Assessing Learning Outcomes” which was built
on the principles of blended learning: an online course was offered in LMS
Moodle, a set of webinars was conducted as well as one-week face-to-face
training meetings with the participants of the course.

According to the course assignments, we designed flipped lesson
sequences with respect to defined requirements.

Let us consider an example of planning a flipped lesson sequence
based on Intended Learning Outcomes according to Bloom’s taxonomy
for the flipped lesson on the topic “Inquiry Based Learning Technique”
The following ILOs were formulated (Table 2.7.1):

According to identified ILOs a flipped lesson sequence was formulated
setting out performance of several types of activities with three phases:
preparation phase before the beginning of an in-class lesson — PRE-
Phase, an in-class lesson — Face-To-Face (F2F), and completing out-of-
class phase — POST-phase.
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Table 2.7.1

ILOS ACCORDING TO BLOOM’S TAXONOMY
FOR A FLIPPED LESSON

Bloom’s taxonomy | ILO1 — O9

ILO1: to define Inquiry Based Learning (IBL) technique;
Remembering | ILO2: to list main phases of Inquiry Learning Cycle;
ILO3: to name ICT tools, which can be used to organize IBL

ILO4: to explain each phase and sub-phase of Inquiry Learning

Understanding Cydle
Applying ILO5: to use Go-Lab portal to find Inquiry Learning Spaces (ILS)
Analvsin ILO6: to compare different models of Inquiry Learning Cycle and
ysing some ILS on Go-Lab portal and their structure
Evaluating ILO7: to verify if one of the ILS on Go-Lab portal matches

the odel of Inquiry Learning Cycle

ILO8: to create ILS as a duplicate of one of the ILS on Go-Lab
Creating portal;
ILOY: to make some changes to this ILS

Source: Own work

Activities

1. PRE-Phase

A1 — students individually get acquainted with the materials provided
by the teacher (watch the video, read texts) and search more information
about IBL on the Internet (ILO1-4).

A2 — task for each student to publish on a forum (type of forum —
“Q and A”) definition of IBL (ILO1), main phases of Inquiry Learning
Cycle (ILO2) and to compare different models of Inquiry Learning Cycle
to determine if they have a common and different characteristics (ILO6).

FA1: self-assessment; using another forum — if students have
questions, they can write a message on the forum and the teacher or other
students will answer it.

A9 — task for students to register on the Graasp environment (graasp.eu).
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2. F2F

A3 — discussion with students about IBL, they need to define Inquiry
Based Learning (IBL) technique and name ICT tools, which can be used
to organize IBL (ILOL,3).

A4 — task for students using Padlet: students in teams (the group
of students should be divided into 5 teams) need to write main phases
of Inquiry Learning Cycle — one phase per team (ILO2), then in comment
to other team’s message explain one phase per team (ILO4).

A5 — work in pairs: 1) one participant gives an example of what
students will do, and the other determines whether it relates to the IBL
technique (ILO 1); 2) each pair of students receives a handout where
the student’s actions are indicated during each phase of inquiry learning
cycle, they need to make up the inquiry learning cycle correctly and define
the names of the phases of the cycle (ILO2, 4).

SA1: assessment by teacher (for ILO1-4).

A6 — acquaintance with criteria for searching ILS on Go-Lab portal,
task for students to find at least two ILS for primary school (ILO5).

FA2: self-assessment or peer assessment in pair.

SA2: observing the activities of students, assessment by teacher (ILO5).

A7 — task for students (in pairs): 1) to compare two found ILS and
their structure: how many phases they contain, what are the names
of these phases and discuss in pairs (ILO6); 2) to verify if one of the found
ILS matches the model of Inquiry Learning Cycle: if it contains 5 phases,
if the phases of the sequence correspond to Inquiry learning cycle and
discuss in pairs (ILO7).

FA3: peer assessment in pairs.

A10 — task for students to create ILS as a duplicate of one of the ILS
on Go-Lab portal (ILOS).

FA4: self-assessment, the teacher is observing the activities of students.

3. POST-phase

A8 — task for students to create document describing the implemen-
tation of task A7 (ILO6-7).

SA3: peer assessment using criteria, given by teacher (ILO6-7).

A11 — task for students to make some changes to ILS created in task
A10 ((ILO9).

SA4: students provide their results to the teacher, assessment by teacher
(ILO8-9).
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The represented consequence can be presented in the form of the scheme
(Figure 2.7.10).

PRE-Phase F2F POST-Phase
M2 | [ A3as5] @

FA1 ILO-4

_

ILO5

S pove
L/

-A7 —\ A8 SA3
FA3 1LO6,7
Y ¢
Y
—

Figure 2.7.10. Sequence of flipped lesson activities
Source: Own work

To provide preparative PRE-Phase, give access to necessary materials
for students as well as required support the structure of the part of flipped
classroom was planned and implemented in Moodle LMS (Fig. 2.7.11).
An example of a page which contains learning videos is presented
in Figure 2.7.12.

Materials can also be given in the form of a text that contains pictures,
schemes, infographics and can be divided into units which can be toggled
with the help of navigation elements.

A modern higher education institution requires changes and
utilization of innovative pedagogical technologies including digital ones
in the educational process. Flipped Learning is a pedagogical approach
which increasingly used by the educational community of higher education
institutions. However, a range of requirements must be considered to design
an effective flipped learning sequence. All the kinds of activities provided
for students to perform have to be planned on the basis of Intended
Learning Outcomes taking into consideration Bloom’s taxonomy.
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Pre-Phase

00000006

TexHosorisa AocniaHO-Ni3HaBa/IbHOrO HaBYaHHA
(Inquiry Based Learning - IBL)

Video

D 1.1. What is Inquiry Based Learning Technique?
D\ 1.2. How to structure an Inquiry Based Learning lesson?
D 1.3. Which ICT tools can be used to organize a lesson on Inquiry Based Learning Technique?

Texts

(= =
58 Inquiry Based Learning Technique and using Go-Lab ecosystem for its support

Task

E/ 2.1. Inquiry Based Learning Technique

\_/ 2.2. Registration on Graasp.eu portal

Help

@ Ask and answers

Figure 2.7.11. Pre-Phase structuring example
for a flipped lesson on LMS Moodle
Source: Own work

It is reasonable to plan the activities which are aimed at lower level
Bloom’s taxonomy skills formation — Remembering and Understanding —
to be done by students before the lesson in Pre-Phase of a flipped lesson.
During Face-to-Face Phase students work on problems, advance concepts,
and engage in collaborative learning, through this process higher level
cognitive skills are being developed. To finish formation of every planned
ILO it is important to provide assessment — both formative assessment
in the process of tasks preparation and summative assessment —
at the end of all kinds of students’ activities sequence that has to lead
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to the corresponding ILO. Students can finish tasks performance, make
peer assessment, accomplish reflection in the Post-Phase.

1.1. What is Inquiry Based Learning Technique?

Watch the educational videos:

THINKING TO MAKE MEA

Figure 2.7.12. Page with an educational video in Pre-Phase materials
Source: Own work, YouTube

It is possible to implement the designed flipped learning sequence
effectively using an e-learning course, particularly in Moodle LMS.
On different stages of flipped learning different resources can be used
to provide students with learning materials considering learning styles
typical for different students, to organize group work peer-to-peer
interaction and peer assessment etc.

Prospects for future research are aimed at implementing and improving
the created flipped learning model using e-learning courses.

(Morze N., Vember V., Varchenko-Trotsenko L. How to create an effective flipped

learning sequence in higher education, 2019. Vol. 11. P. 139-160. URL: http://
www.studio-noa.pl/doi/e-learning/11/el-2019-11-10.pdf)
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2.8. BUKOPUCTAHHA TEXHO/10TINA
«[MEPEBEPHYTOIO HABHYAHHA»
HA OCHOBI BIJEOMATEPIAJIIB

Hamanis Mop3e,
Jlinia BapyeHko-TpoyeHko

OpHMMM i3 OCHOBHMX Cy4aCHUX OCBITHIX TPeH/[IiB € BIIPOBaJ-
JKEHH: €/IEKTPOHHOIO HaBYaHHA Ta AMCTAHLIHNX OCBITHIX T€XHOJIOTIN
y Bci popmu 3100yTTS OCBiTH 3a BCiMa HapsAMaMy HiJTOTOBKY, CTBO-
PEHHA e/IeKTPOHHMX HaBYA/IbHUX KYPCIB Ta iHIIMX BUJIIB €IEKTPOHHOTO
HaBYa/IbHOTO KOHTEHTY, CTaH/JapTU3allis pO3pOOKY e/IeKTPOHHOTO KOH-
TEHTY Ta €lIeKTPOHHMX OCBITHIX cepefjoBMII, a TAKOX INI0OAIbHUIT Tie-
pexin Bif cucrem ynpasninasa HaByaHHAM LMS (Learning Management
System) fjo cucrteM ynpas/iHHA ocBiTHBOIO AisnbHicTIO (TMS — Training
Management System).

Cporopsi 6arato HaBYa/IbHUX MaTepiajiB poO3MillleHO y BIIKPUTOMY
TOCTYMi, aHa/i3 AKUX Ja€ 3MOTy PO3INANATU [Ba HANPAMM iX BUKOPU-
CTaHHA: KOHTEHT i cepBic. KOHTEHT — Iie cTBOpeHi clieHapii HaBYa/IbHUX
Bifleo, Bisyaisanin i mpeseHTaniif, Mi/rOTOB/IEH] 3aNIMTaHHA i 3aBJaHHA.
CepBicy — I1e BUKOPUCTAHHS MOJie/Iell CTBOPEHHs KOHTEHTY Ta 6e3Io-
CepeflHbO TEeXHiUHa CK/IafloBa: «0OTOPTKA», y AKY 3arOpPTAlOTh KOHTEHT
IJiA KiHIEBOTO KOPMCTYyBaya, 4O TaKMX MOXXHA BiJHECTU €/IeKTPOHHI
HaBYaJ/IbHI Kypcu. Bigkputum sanumaerbesa nutanuA «llig Aki cepBicn
HOTPiOHO CTBOPIOBATY OCBITHIi KOHTEHT, SIKi IPU 1bOMY 3aCTOCOBYBATH
TEeXHOJIOT], {06 MifBUIUTY HO3UTUBHY MOTUBAILIIO CTY/IeHTIB IO HaB-
YaHHs, 320€e3I1eYnT AKIiCTh 1X HAaBYaHHA».

Came Tomy B KwmiBcbkomy yHiBepcuteri imeni bopuca Ipinuenka
3HaYHy yBary HpUAIIAITH BIPOBAJPKEHHIO €/1eKTPOHHOTO HaBYaHHA,
B OCHOBY SIKOTO IIOK/Ia/IeHO BMKOPMCTaHHA €IeKTPOHHOTO KOHTEHTY
(e-KOHTEHT), B TOMY 4MC/i eIeKTPOHHUX HaB4anbHMX KypciB (EHK)
Ta TEXHOJIOTil eIeKTPOHHOI cHiBIpani (e-cmiBIpamni) BCiX y4YacHUKIB
OCBITHBOTO IIpOliecy Ha 0a3i CTBOPEHOrO eIeKTPOHHOrO iHQopMalii-
HO-OCBITHBOTO CepefloBMIIA YHiBepcuTeTy. BifmoBifHO BMHMKaE Npo-
O1eMa iHTerpanii B e/IeKTpOHHI HaBYa/IbHI KypcH iHHOBaLiffHUX Iefaro-
riyanx Metoguk. OfHi€0 3 TaKMX METOIMK € «IIepeBepHyTe HaBYaHH:»
Ha OCHOBI BifleoMarepiasiB HoBoro ¢popmary.
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MeTot0 TOCTiKeHHS € BUSHAYeHHsT 0COONMMBOCTEN BUKOPUCTAHHS «ITe-
PEBEPHYTOrO HaBYaHHA» 3a JOIIOMOTOI0 €IEKTPOHHMX HaBYa/IbHUX KYPCiB,
AKi MIiCTATD BieoMarepianm, moOygoBaHi 3a IPYHIMIIAMY MiKpOHAaBYaHH.

OcTaHHIM YacoM KOHLeNIisl HaBYaHH:A Y BUILiN KO/ CTPiMKO 3Mi-
HIOETBCA Bifl BUK/IaJjaHHA, CIPSMOBAHOTO Ha ONIaHYBaHH:A TEOPETUYHMX
MarepiasiB, B AIKOMy BUK/Iaflad € OCHOBHMM JDKepeoM iHdopmarii, o
MPaKTUKO-OPiEHTOBAHOTO HAaBYaHH:, aKTMBHOTO 3a/Iy4€HHA CTY[EHTiB
B OCBITHIlI ITpoLjec, TPy IKOMY BPaXxOBYIOTbCsI 0COOMBOCTI iXHBOTO Ha-
BYAHHS SK IPeJICTABHNKIB IIOKOMIHHSA Z, 3a1[iKaBJIeHOTO Y BUKOPMCTaHHi
1pPOBYUX TEXHOJOTI Ta Ta/PKeTiB, iXHi MOTpebu Ta pi3Hi misHaBa/IbHI
cTwli HaB4aHHA. CyyacHMII pMHOK Ipalli CTaBUTD Ilepef BUILO0I OCBITOI0
3aBJIaHHA MATOTOBKY Cy4aCHOTO, KPEaTVBHOTO, MOOITBHOTO BUITYCKHM-
Ka, IKUI BOJIOJIi€ KOMIUIEKCOM IPOdeCiiiHNX i KITI0YOBUX KOMIIETEHTHO-
CTell Ta TOTOBUI eeKTMBHO MPOBAANUTY (PaxoBY [iANBHICTD B YMOBAaxX
rno6anisanii Ta indopmarusanii Bcix ramyseir cycminbersa. OCBiTHiN
IpOIleC Y Cy4acHiil BUILiN KO/ Mae OyAyBaTuCs 3 BUKOPUCTAHHAM iH-
HOBALI/IHUX IefaroriYHnx, 30KkpeMa 11dppoBux, TexHonorii. JJo Takux
TEXHOJIOTilI BifHOCATD «HepeBepHyTe HaBuaHH:» (flipped learning), 3mi-
IIaHe HaBYaHHS, reiiMidikaiiio, afanTrBHe HaBYaHHA, MiKpOHaBYaHHSA
toro [87]. TexHoNOris «IIepeBePHYTOr0 HaBUYAHHS» CTa/a ORHIE0 3 iH-
HOBalilTHMX OCBITHIX CTpaTeriii B ocTaHHi poku. BoHa fjae 3mory «1mepe-
BepTaTV» IpsAMe BUK/IAJaHHA B AMCLUUIUIIHAX i 30CepeKye yBary caMme
Ha TOMY, 1[00 3aTy4UTU CTYAEHTIB [0 3aCTOCYBAHHA OTPUMAHUX 3HAHb
1 JOocATHEHHA LiijIell BUIOTO PiBHA MUCTIEHHS.

Konuenuito «epeBepHyTOr0 HaBYaHH:A» 3alPONOHYBa/mM beprmaHH
i Camc [10]. Bonnu sammcyBam nekiii Kmacy Ta BUK/IaJaIy BifleOpOIUKN
B [HTepHeT, 106 cTyfeHTaMm 6yI1o 3pydHillle JUBUTUCSA Ta IeperaaTy Ha-
BYQJIBHII KOHTEHT. 3a TAKOIO CTpaTerielo Oy/i OTpUMaHi CyTTEB pe3y/bra-
TV Yy HaBYaHHI, IKi HAAMXHY/IM IX Ha [OJa/Iblile BUKOPYICTAHHA (HAIIPUKIIAJ,
iHCTpyKTa@)X) OHJIAH-Bifle0 Hepen 3aHATTAMMU. TaKMM YMHOM, CTYAEHTU
MOI/IN MIATOTYBATUCA IO 3aHATD, IEPEIJIAAI0YN BifleOMaTepiann, Ta OTpU-
Marty 6a30Bi 3HaHHH IIe [0 [TOYATKY ayAUTOPHMX 3aHATh. OTKe, PV TAKOMY
IiIXOZ TMIIAETCS Oi/IbIlIe Yacy [yIs aKTMBHOTO HaBYaHH B ayAUTOPIi, 1110
JIa€ 3MOTY 3JTyINTH CTYAEHTIB 0 61/IbII I/IOOKOT0 BUBYEHHS JVCLAIUIIHI
Ta MOK/IMBICTD BUSBUTY Ta BULIPaBUTH ixHi mommku [10].

IcHy10TBD pi3Hi TPaKTyBaHHA Ta BU3HAYEHH: IIOHATTS «II€PEBEPHYTOIO
HaBYaHHA». OJHUM 3 HaJIOI/IbII MOIIVIPEHNX € TaKe: «CTYACHTHU AUBIIATD-
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cs Bifieo mepes ayAUTOPHOI POOOTOI i BUKOPUCTOBYIOTH ayAMTOPHUI
Yac JyIA BUPIIIEHHS CKIaJHUX NPOO/IeM, CTaB/IATh 3allUTAHHA, CTYHEH-
TaM INPOIOHYETbCA aKTMBHO HABYATHUCH, a TAaKOXX NPOBOAMUTU aHAJIOTIi
3 TIOBCAKZIEHHNM XUTTAM» [118]. THII HayKoBI[i BBO)KAaKOTb, IO CIOCIO
CaMOHABYaHHA Ilepeft 3aHATTAM He 00MEeXXYEThCS JIVIIe IeperAioM Bife-
omarepiais, 1je MOXYTb 6yTu Oy/b-sIKi HaBYa/IbHI MaTepiany, MirOTOB-
JleHi BUK/IafgadeM [56]. Acoriania Mepexxi KOpUCTyBauiB «IIepeBepHYTOrO
HaBYaHHs» [5] IPOIIOHYE Take BU3HAYEHHS: “TIepeBepHyTe HABYaHHSA —
1€ IejarorigYHmii MifIXif, 3a AKOro IpsiMe HaBYaHHA II€PEXONUTD Bifl Ipy-
MIOBOTO IPOCTOPY HABYAHH: JI0 iHAMBi/1ya/IbHOTO HABYa/IbHOTO IIPOCTOPY,
a pe3y/IbTYIUNIl TPYIIOBUII IIPOCTIP IIEPETBOPIOETHCA Ha AMHAMIYHE, iH-
Te€PAKTMBHE HaBYaJIbHE CEpelOBUIIE, Jle BUK/Ia[ad HAIIPABJIA€ CTY/IEHTIB,
KOJIMI BOHM 3aCTOCOBYIOTb ITOHATTA i TBOPYO 3a/y4alOThCA O AVCLUILTI-
HI. “TlepeBepHyTe HaBYaHHs O3HAYAE, L0 TOAII, AKi TpafuIiiiHO Binoy-
Ba/INCA B ayAUTOPii, IPOXOAATD 1032 ayAuTopieto i HaBmaku [60]. Takox
HAYKOBLi BKa3ylOTb Ha JIeKi IPUYMHY, YOMY «II€PEBEPHYTE HaBYaHH:I»
B)Xe 3aCTOCOBYE 3HAYHA YaCTIHA BUK/IA/]a4iB Y BCbOMY CBiTi [44]:

— BUK/Iafja4i BYUKOPYICTOBYIOTb MY/IbTYMENiVHI TeXHO/Orl, o6 Ha-
[aTU CTyfleHTaM HaBYa/IbHi MaTepiaiy Ta JOIOMOITH iM BUnTHCS 6e3 00-
MeXeHb 3a 4acoM a60 mpoctopoM. CTyAeHTiB HaBYaIOTb IIYKaTy Ta JI0-
OupaTy noTpibHi BizoMocTi Ta aHi 11 ayAUTOPHUX 3aHATD i OYIKYIOTb,
1J0 BOHM OYAYTb Oi/IbII aKTMBHMMM Ta BiiIOBia/IbHUMM 32 CBOE B/IaCHE
HaBYaHHS;

— HaBYa/IbHe Bile0 Jja€ 3MOTY CTY[EHTaM 3a NOoTpeby He OfMH pa3
TepersAfaT OCBITHINl KOHTEHT [ OTPUMaHHs ITUOOKMX 0a30BMX
3HaHb;

— MyIbTUMeRiiiHi 1MppoBi HaBYaIbHI MarepiamyM MOXKHA JIETKO
36epiraT1/[, Ieper/AfaTy, 3MIHIOBAaT) Ta IIepefaBaTy;

— y Ipoleci TiAroTOBKM JO BIPOBa/I)K€HHA «IIepEeBEPHYTOr0 HaB-
YaHHA» BUK/IA/la4i MOXXYTb II€PEBIpATH Ta BUKIALATU JIIA BiIKPUTOTO
TOCTYIY BCiX CTYHEHTiB HaBYa/IbHMII II/IaH, 3aBJJaHHA Ta BUMOTH JIO pe-
3y/IbTaTiB HAaBYaHHA Ta iX OLiHIOBAHH:A, ITOCTIIHO BJJOCKOHA/IIOBATH IIe-
JATOTIYHMIA NM3aMH [iAIbHOCTI CTY/J€HTiB Ta HABYa/IbHUI KOHTEHT;

— Malo4M JOCTaTHbO 0a30BMX 3HAHb 3 HABYAJIbHOI TeMU, CTYEHTH
MOXXYTb Oi/Iblile 4acy BUKOPMCTOBYBATM JJI aKTUBHOTO HaBYaHHA, Pop-
MY/IIOBaHHA BJIACHMX 3aIIUTaHb Ta iX 0OrOBOPEHHs, BU3HAUEHHS IPaK-
TUKO-OPiEHTOBAaHUX Ipo6ieM Ta iX CHibHOrO BupilleHHA. Buxmapgaui



Po030in 2. IHosayiliHi mexHo/02il HABYAHHSA 3 BUKOPUCMAHHAM YUgdposux iHCMpymeHmie 219

IIpY LIbOMY MOXXYTb HaJjaBaTy iHJMBilya/JbHi KOHCY/IbTALlil, AKi Kpale
TOIIOMATalTh CTyLEHTaM I0JIaTVy TPYAHOILl Y HaBYaHHi;

— aKTMBHICTDb i JIMCKYCiA B ayguTOpii MOXYTb MiBUILUTY PiBEHb
B3a€EMOJIii MDK CTyfeHTamMyu Ta BMKIafadyaMiu. AKTMBHa armocdepa
MiZBAIIATD MOTUBALIIO CTY[EHTIB O HaBYaHH:A, a CIIBIpalsd 3 OFHO-
TPYIHUKAMU CIIPUATUME NOKPAIIEHHIO HaBYa/IbHOTO e(eKTY;

— JOJATKOBI cTpareril HAaBYaHH:A, 30KpeMa HaBYaHH:A Ha OCHOBI Ha-
BYAJIbHUX IIPOEKTIB, JOCIIJHO-III3HABa/IbHE i npo6neMHe, MOXYTb BH-
KOPUCTOBYBATICA Ha ayIUTOPHUX 3aHATTAX [/ CIPUAHHA PO3BUTKY
HaBJMYOK MICJIEHHA BUIIOTO piBHA, 32 TaKCOHOMi€l0 binyma, ki 6ym/1 6
Oinbir sHaUyIVIMK 711 GOpMyBaHHA NpodeciiiHNX Ta KITI0YOBUX KOM-
METEHTHOCTEIA.

PosrnsaneMo WIIAXM BUKOPUCTAHHA «II€PEBEPHYTOrO HaBYAHHA»
B OCBITHbOMY IIpolleci BUILOi HIKONM. 30CepelyMO YBary Ha TOMY,
IO «II€peBepHyTe HAaBYAaHH:A» € TaKOXK IICUXOJIOTIYHOI0 KOHIJETIIi€lo,
OCKi/IbKU caMe 4yepe3 Bizyastizallito 3MiCTy Ipe[iIcCTaBHUKY TIOKO/TiHHA Z,
IO AKOTO Ha/leXXaTb Cy4acHi CTYHEeHTHU, MOXYTb Kpallle 3aCBOIOBAT/ Ha-
BYa/IbHMI MaTepiain [79]. Came TOMY IOLIIBHO, 11100 BUK/Iafiay IIOJjaBaB
CTyJeHTaM HOBMII MaTepian 3aspanerigb y ¢opmi Bigeonekuiit abo iH-
myx UpOBUX HABYAIbHYX MaTepiasiB, SIKi BOHU MOIIN O IleperiagaTi
BJIOMa, BPaXOBYIOUM) HasABHICTb y OIBIIOCT] 3 HMX BIACHUX MOOITBHUX
TaJKETIB, aJiKe, 3a CTAaTUCTUKOI, 92 % CTYeHTiB BUKOPUCTOBYIOTD LIi
npuCTpoi mift ac ocBiTHBOrO mpomecy [113]. HaBuanbHi 3aHATTA MOXKHA
«IepeBepTaTy» 3a JOIOMOrOI0 IM(PPOBUX MefiaMarepiaiB, sKi po3mi-
IYIOTbCA Ha OCBIiTHIN ImaTdopmi BuIIy, 30KpemMa 3a foromoroo LMS
B EHK, mo fae sMory TpaauiiiiHi BUAM OCBITHBOI AisINbHOCTI B aygu-
TOPii Ta 1103a i Me>XaMy IOMIHATY MiCLIsIMH, TOOTO BifOYBaeThCs TPaHC-
¢dopmanis aygutopHoi (Iofaya HOBOro Marepiany) Ta camocTiitHol ¢as
HaBuyaHHA. «[lepeBepHyTe HaBUaHHA» Ma€e Tpu dasu:

1) Pre-Phase, sxa BigOyBaeTbcsi 1O IpOBEfEeHHSA ayAUTOPHUX
3aHATD;

2) F2F (face-to-face) — akTuBHe HaBYaHH: B ayAUTOPIi;

3) Post-Phase — HaByaHHs 1ic/1a ayanTopHOI pob0TH, pedriekcis.

Ha eramni npoexryBanHs Pre-Phase fo1i/IbHO BUKOPUCTOBYBATH TeX-
Hosorii MikpoHaBuaHHA (microlearning). Yapmps Bebep, posragaroun
«IIBYJIKe HABYAHHS Y IIBMAKO3MIHHOMY cepenoBuiii» [133], cpopmynioBas
KOHILENIII0 MiKpPOHABYaHHS, CYTHICTD AKOI IIOJIATA€ Y BMBYEHHI IIOPiBHA-
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HO HEBE/IMKOI YaCTMHM HaBYa/IbHOTO MaTepiany 3a KOpoTki TepMminm. Ha-
Jyacriire 1eil TepMiH BUKOPUCTOBYETbCA CaMe B Tajlysi €IeKTPOHHOIO
HABYaHHA, B AKOMY IIOZI/I HABYA/IbHVX MaTepialiB 3po6uTy HalmpocTile.
PasoM 3 TMM KO>KEH TaKWUIi MiKpOMOZY/Ib IIOBMHEH MICTUTH yCi acIIeKTH
HABYa/IbHOTO ITIPOIleCY — OOMipKOBYBaHHS, BUKOHAHHS Ta OLIiHIOBAaHHSA
(camooriintoBanHsA). Pazom 3 Tim y 3BO 3apa3 HaBUaOTbCA CTYHEHTH T10-
KOJIiHHA Z — MOJIOfI MIOAY, HapO/pKeHi OpieHTOBHO mic/s 1996 poky, fs
AKUX XapaKTEPHUMI PUCaMU € IBUJKE IIEpEMMUKAHHA YBarl, OH/IAIHOBE
icHyBaHH#, BificyTHiCTh 6e3yMOBHOrO apropurery Tomo. CaMe i HUX
«IIepeBEPHYTE HABYaHHA» Ta MIKPOHABYAHHSA € aKTYa/IbHUM.

B cBoto uepry 3asHaueHi Tpu a3y mepeBepHyTOro HABYAHHA CIIiBBiI-
HOCATBCA 3 BiANIOBiTHMMM (pa3aMyl HABYAIbHOTO IIPOLIECY.

Y 2000 pouigocnigauk ocsitu bappillummepma (Barry]. Zimmerman)
3aIIPOIIOHYBAB MOAINTY HABYAIBHUIL ITpOLiec Ha TPy asi:

1) obmipkoByBanHns 3asganerinb (Forethought Phase) — moTmBanis
Ta IIOCTAaHOBKa MeTH. BapTo moCcTaBuTH Ba 3alIMTaHHA: YOMY I HaBilllO
norpi6Ho e BuBunTH? [lani noTpibHO BU3HAUNTK Oa’kaHi pe3y/IbrarTy,
KOPOTKO- Ta JOBTOCTPOKOBI 11i/li Ta CKIACTH IIJIaH [Iiif;

2) BukonaHHs1 (Performance Phase) — camMokoHTponb i camocmo-
rsifanHA. CaMOKOHTPOJIb O3HAYa€ MIOCTIliHY MepeBipKy TOrO, K BUKO-
HY€eTbCA 3aBHaHHA. [Ipy IboMy BapTO 30cepeKyBaTUCA IMILe Ha BaX-
TMUBUX 3aBJaHHAX, aJKe HaJMipHa yBara o JeTaslell IepeIlKoKae
HaBYa/IbHOMY Iipolecy. CaMOCIOIIA/JaHHs — Iie OLiHIOBaHHSA BJIaCHMUX
YCIiXiB BIIPOJJOBXX BMKOHAHHA 3aBJlaHb CTyfleHTaMu. BuuTy, nepesips-
TV, BUNTH JjaJli, SHOBY IlepeBipATI — TaK IPOXOAUTDH ¢a3a BUKOHAHHS;

3) camoouinoBanus (Self-reflection Phase) — orjiHka Ta BUCHOBKI.
ICHYIOTP YOTVPY OCHOBHI CIIOCOOM OL[iHIOBaHHS:

— NOPiBHAHHSA BJIACHUX PE3Y/IbTATIB i3 3ara/IbHONPUITHATIMY CTaH-
mapTamiu (mepeBipka MajiCTepHOCTi) 3a JOIIOMOTOIO CIIellia/IbHO pO3po-
0/1eHNX BUK/IafiadyeM iHCTPYMEHTIB (pOPMyBa/IbHOTO OLiHIOBAaHHS;

— NOpPiBHAHHA BJIACHUX IMOTOYHMX Pe3y/bTaTiB 3 BIaCHMMM IIOIIe-
penHiMu;

— NOPiBHAHHA BJIACHUX PE€3Y/IbTATIB 3 pe3y/IbTaTaMM iHIINX JIIOEN;

— OLiHKa BMKOHAHH: CBOEI POJIi B KOMaH/[].

Cryninb 3a0oBO/IEHHA BIACHMMM pe3y/IbTaTaMM BIJIMBA€ Ha MOTH-
Ballil0 Ta IIOCTAHOBKY HACTYNHOI MeTH. Tak HaBYaJbHUII IIpOIleC 3aMu-
Ka€TbCA B IIUKIL
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[lna ycmimHoro HaBYaHHSA NMOTPiOHO migTpuMyBaty Bci Tpu (asu
HaBYa/IbHOTO NPOLECY, AKi MOXKHA peanidyBaTi 3a JOIIOMOTOI0 BUKOPH-
cranHA EHK Ha ocHOBi MikpoHaBYaHHS.

Ilo oco6nmBoOCTeN MiKpOHaBYaHHS BiTHOCSTD IIO/i/1 HABYA/IbHUX Ma-
TepiaiB Ha MiKpoMopy/i 10 5-10 XBM/IMH KOXK€H, 1110 1a€ 3MOT'y CTYJIEeH-
TaM LIBMJAIIE 3100yBaTU 3HAHH:A, MOX/IMBICTh HABYATUCD Y 3PYYHMUII 4ac
Ta Y 3pyYHOMY MicIi, 30iIbINMTH MOTMBAIIO 1O HABYAaHHA (IIPOCTOTA,
KOPOTKMUI 4ac, BIIEBHEHICTD), 3MEHIINTH Yac Ha MiATOTOBKY /1A CTY/eH-
Ta Ta BuKIagada [9]. [lepeBaramMu € IETKOOHOB/TIOBAHMIT 3MiCT, 36i/1b-
IIEHHA PEeHTA0e/IbHOCTI, BUSHAYEHHA 3PO3YMIIMX MPOTa/IMH Y 3HAHHAX
CTYHEHTIB, MOXK/IMBICTh IIBUJIKO pearyBaTyl Ha 3MiHy HaBYaJIbHUX Ma-
TepialiB 3a/IeKHO BiJ, OTPMMAHOIO B IPOLleCi HABYAHHA 3BOPOTHOTO
3B’A3KY BiJl CTY/[€HTiB, IIBUKOMIA.

I[Ipoananisyemo, SIK caMe pealisyloTbcs (asy «IepeBepHYTOTO HaB-
JaHHA» IIpy po3pobui Ta Bukopuctanni EHK (puc. 2.8.1): no mosaaynnu-
TOpHOI po6oTn Pre-Phase MoyxHa mepemicTuTy Kaacu4Hi jeKuil, joparu
iHaMBimya/nbHI 3aBaHHA, MO MICTATD IHCTPYMeHTH (HOPMYBAIBHOTO OLii-
HIOBAHHS, 30KpeMa pyOpUKY, KOHTPOJIbHI CIIMCKY, (opMM OLiHIOBAaHHA,
tabmuui 3-X-]I (3nato — Xouy sHaty — [li3HaBcs) TOW[O. AKTMBHE HaB-
vaHH (¢pasa F2F) BinOyBatuMeTbcs B ayAUTOPIi IpY IPOBEieHH] ceMiHap-
CBKIUX, 1Ta00PaTOPHUX i IPAKTUYHUX 3aHATh 3 BUKOPUCTAHHAM Pi3HUX iH-
HOBAI[iTHNX TIeAarOTIYHNX TEXHOIOTI. 3aBepiiieHHsT POOOTH, JOIATKOBI
3aBJIaHHsI Ta CaMOCTiliHa poboTa nepeHocuthes B Post-Phase. 1] mopenp
peanisyerbca B KuiBcbkoMy yHiBepcuTeTi iMeHi bopuca Ipinuenka.

ITpoananmisyemMo, AK MOXXHa ITOE[HATM TEXHOJOTIi «IIepeBepHYTO-
rO HaBYaHHA» Ta MiKpOHaBYaHHA NPy NPOEKTYBAaHHI Ta BUKOPUCTaHHI
EHK (puc. 2.8.2).

OpHMM 3 HallBaXX/IMBIIIMX MOMEHTIB peasisaliil Takoi Mofiesii € CTBO-
PeHH:A AKICHUX BieoMaTepia/liB BUK/IafadyaMu, TOMY IIOTpiOHa 3arajbHa
KOHIIeNIlis po3poOKyM HaBYaJIbHMX BifleomaTepiasiB. Bigeomarepiamm e
edeKTUBHMM iHCTPYMEHTOM, aJKe CTyXadi OTPUMYIOTh BifOMOCTi Ta fJaHi
IOBOMa KaHa/JaMI — CTYXOBUM Ta 30pOBUM. BaK/MBi Tako>k KOHTEHT Bi-
Zieo (3aBeplleHa YaCTMHA HABYA/IbHOTO MaTepiasy), JOBXIHA (ONTIMaJIb-
Ha JUIA CIIPUITHATTSA) Ta THII (TeKcToBi faHi, inporpadika, 3anmc gomnosina-
Ya TOII0). 3a3HA4YMMO CKJIfIOBI SIKICHOTO Bifjeo: TPMBaCTh 0 615 XBNU-
JIMH, 3aBeplIeHa OCBITHA JyMKa, 11O BifIIIOBifla€ IIOCTaBIEHUM LI/IAM
HaBYaHHA, IIPUPOJHNII TEMII MOBJIEHHA, LjiKaBe IOIAHHA 3MICTy Ha OC-
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HOBI OKpecyIeHOI Ipo6IeMit 3a JOTOMOTO0 TOCTAHOBKY 3alIUTAHb TOCTIf-
Ho-nisHaBambHOro TUIy (IBL — Inquiry Based Learning). ITicist Ko>xHOTO
MiHiBiJI€0 i3 3aBEPIIEHOI0 IYMKOIO CTY/IEHTaM Ma€ IIPOIIOHYBATUCA KiJIbKa
3alMTaHb. 3aIMTAHHA MATPUMYIOTb BCi TpM a3yt HAaBYA/IbHOTO IIPOLIECY:
BOHY ITIPAIIOIOTH i SIK OPIEHTHP HA MOYATKY, i SIK CIIOCi6 mepeBipuTu cebe
B IIPOLIECI, 1 AK MOKIMBICTD OL[iHNTY BJIACHI YCITiXM HAIIPUKiHIIL.

MosayautopHa po6ota MosayautopHa po6ota
7= F2F : =
o TekcTOBI neKwji i [ e 3BOpOTHUIA 3B'A30K
* Biaeo-marepiny i | ® Npakmnuni 3aBaHHA E : ?aon\%griﬁHa o6oTa
: ggﬁ;:f: Béiﬁ?zlomkm : (ceminapy, e losaTkoBi pzcypcm
4 i nabopaTtopHi poboTn)
o DOPMYBAJIbHE i | o CrinbHa pobora o PEQJIEKCIA
OUIHIOBAHHA i | e MIACYMKOBE
OLIHKOBAHHA
Pre-Phase [ 7 Post-Phase
mropua pobota

Puc. 2.8.1. Mopenp peanisanii «11epeBepHyTOr0 HaBYaHHA»
IIpM IPOEKTYBaHHI Ta BUKopuctanHi EHK

ITpodecop P. Maep y nekuii gis [apBapachkoi iHiliaTuBy 3 HaBYaH-
HA Ta BUKJIAJAHHA Jja€ MOpajM, AKUX JOLIIbHO HOTPUMYBATHUCA IpPU
CTBOPEHHI Bifieo:

— BMKOPMCTOBYBATY Bi3ya/IbHi MaTepiasiu, ajie yHUKATH 3aiiBUX fieTaslel;

— BUJIIATK HalironoBHili ifei. Hanpukmana: BUAIATA KIIOYOBI CI10-
Ba KMPHUM HIPUPTOM, SKIO BUBOANTE TEKCT HA eKPaH;

— IIO€fHYBATM 3BYKOBi Ta BisyanbHi iHpopmaniitai mani. Hanpu-
KJIaJi: aHiMallilo CIIpUIIMAIOTh Kpallle, AKINO IOACHEHHA € YCHUM, a He
TeKCToBMM. IIpu 1IbOMy HOTpiOHO IOSCHIOBAaTM MaTepial OfHOYACHO
3 OSIBOIO aHiMaIlil a6o 300pakeHb, a He TiC/Is HUX;

— nepconidikysatn. Posnosigatu Matepian Tak, Hi6M po3MoBa Jifie
3 I7IAfa4YeM.

BusHaunMo KpOKM MifirOTOBKM TeopeTndHMX BigomocTeit ma EHK,
10 C/IyTyBaTMMe OCHOBOIO /IS BifleOMarepiatis.
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o Mikpomogynb

e CamMocTiliHa poboTa +
[lopatkosi pecypcu

o Pedrekcis

o Mikpomogay b

e CamocTiliHa poboTa +
[JopaTkosi pecypcu

o Pedpnekcisa

(W Dot Phase

Puc. 2.8.2. Mopienb BIpOBaJyKeHHs «IIepeBEPHYTOr0 MiKpOHABYaHH»
IIpM IpO€EKTyYBaHHi Ta BukopucrtanHi EHK

Kpox 1:

1) BURIINTY OCHOBHI IIOHATTS €7IeKTPOHHO] JTeKIIil;
2) no6ymyBaTy JIOTIYHY CXeMY JJIS1 L{UX [OHSTb.

Kpoxk 2:

1) poO3miMUTH M€K0 Ha JIOTIYHI YaCTUHIA;

2) 10 KOXKHOI YyacTVHM CHOPMY/TIOBATH 3MIiCTOBI 3alIMTaHHS;
3) AKIO 3MiCTOBE 3aIMTAHHA CTOCYETbCA OCHOBHUX IIOHATH, IPO-
1eciB, 00’€KTiB AMCUMIUTIHM, PO3MICTUTM JIOTO y CHNUCKY 3allMTaHb

IO JIEKIIil;

4) MOCTaBUTY 3MICTOBE 3alIMTaHHA HA [TI0YATOK BiJIIOBIHOI YaCTUHMA

JIEKITii;

5) nepedopMyTIOBaTY 3MiCTOBE 3alIMTAHHA Ha IIPOO/IEeMHe.

Kpoxk 3:

1) nmexuifiHMIT MaTepia HOAIMNTY HAa OCHOBHUII Ta JOZATKOBUIL;
2) NOFaTKOBUIT BUSIIUTHU SIK TOCUIAHHS Ta IepPeHeCTH JI0To B KiHelb

JIeKIIil;

3) Ha3BU BCiX cOPMY/IbOBAHMX 3aIMTAHDb BIHECT HA IIOYATOK JIeK-
il — ne Oyze i cTpyKTypa.

223
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Kpox 4:

1) o6paTu okpeMy YacTUHY JIEKIii;

2) BUIINTH:

— o3HavyeHH:A. CKomiroBaTy iX /10 I710Capiio, 1O HOBOTO IIOHATTS BCTA-
BUTH IIOCVWJIAaHHA Ha IJI0Capiii;

— npuKIagy. BcraButy mocumtaHzs;

— npouecu. [Tobynysarn giarpamy;

— nopiBuaHHA. [TobynyBaTn iarpamy;

3) YBOXHO IPOYUTATY TEKCT, L0 3aIMIINBCA. 3BUIBHUTHU JIOTO Bif
CITiB-3B’SI30K, SIKi BUKOPUCTOBYIOTbCA Y MMUCbMOBI (OpMi, 3aiiBUX 3BO-
pOTiB;

4) cK/TajiHi pedeHHs IepepoOUTH Ha IIPOCTI.

Kpoxk 5:

1) BcTaBUTY BHYTPIilIHI ITIOCHITAaHHSA BCEPEAVHI TeKIIil;

2) BCTaBUTH [0 JIeK1lii HeoOXigHi 300paXkeHH: Ta rpadiky;

3) 3HailTH e-pecypcu Ta cGOPMYTIOBATY CIIUCOK e-JKepeJL.

[na edexkTMBHOrO BUKOPMUCTAHHS BifeoMarepiaiB Ipu IIPOEKTY-
BanHi EHK posrisgHeMo [eTasnbHillle OCBITHIO MeTy 3aCTOCYBaHHSA TeX-
HOJIOTII «IIepeBepHYTOro HaBYaHHA» (puc. 2.8.3), sika Moxe 6asyBaTuCA
Ha TakcoHoMil biayma [13], mogndikoBanit Augepconom ta KparBonem
[3]. BigmoBigHo 10 11i€i TaKCOHOMIT iCHy€ IIiCTh PiBHIB KOTHITMBHMUX Ha-
BJMYOK: 3HAHHSA, PO3YMiHH:, 3aCTOCYBaHH:, aHaJIi3, CUHTES i OLIIHIOBAHHA.
Y «miepeBepHYTOMY HaBYaHHI» Te, 10 CTYAE€HTY BUKOHYIOTb Y paMKax I10-
3aayIUTOPHOI POOOTH, HA/IEXNUTD IO 3HAHDb i PO3yMiHHA, TOOTO IO HIDK-
YIX piBHIB KOTHITMBHOIO HaBYaHHA, aJKe BifleoMaTrepianmy BUKOPUCTO-
BYIOTBCSI JU/IsI O3HAVIOMJIEHH 1X 3 6a30BMM Marepiasom. [Ipu npoBenenHi
ayIUTOPHUX 3aHATb POPMYIOTHCS HABUYKM BUIYUX PiBHIB KOTHITUBHOTO
MIC/IeHHsI — aHali3, CMHTe3 Ta oliHoBaHHA [30]. Ponb Bukiasaya B ay-
AnTOopii 3MiHIOETBCS — BiH cTae (acwmTaTopoM, 3aCTOCOBYE AUCKYCII,
OpraHi30BYe CII/IbHY HaBYa/IbHY AiANbHICTD, IPYIIOBY POOOTY, IIPOEKTI,
CIIpMsi€ PO3BUTKY Y CTYAEHTIB 3IaTHOCTI 10 caMopedieKcil.

3a pesynbTaTaMyl €KCIEPUMEHTY ILOJ0 BUKOPMCTAHH:A TEXHOJIOTii
MiKpOHaB4YaHH:A, IposefeHoro y 2015 poni goxropom Pemikcom Kar-
110M 3 JIpe3eHChKOro TeXHIYHOTO YHiBepcuTeTy, 6yno 3po6eHo TaKui
BUCHOBOK: 4iM Oi/Iblile 4acy IIPOXOAUTH Mi>K MOMEHTOM BUBYEHHS Ma-
Tepiay Ta MOMEHTOM BiJIIOBifi Ha 3amMTaHHs, TUM Oi/blle Yacy 3Ha-
JOOUTBHCS CTYAEHTOBI, 06 «ficTaTi» HeoOXigHy iH(popMaliito 3 mam ATi



Po030in 2. IHosayiliHi mexHo/02il HABYAHHSA 3 BUKOPUCMAHHAM YUgdposux iHCMpymeHmie 225

[54]. [Ilo6 Ba>knmBa iHdopMalisa ofpasy Binkmajanacsa B roIOBi CTyIeH-
Ta, HOTPIOHO MOJABATU MaTepia/ MaJeHbKMMHU 3MICTOBMMU TOPLisMU
Ta 3aKPiIIIIOBATY J10T0 3a JOIIOMOTOI0 3aIMTaHb OPa3y MiC/Isi BUBYEHHSL.

AyauTtopHa po6ota

[ OuiHtoBaHHA ]
[ ‘ CuHTes ]
[ ‘ AHani3 ]
[ 3aCT‘ocyBaHHﬂ J
[ Po3yMmiHHA ]
[ 3HaHI-‘|F| ]

poboTa \

Puc. 2.8.3. BUKOpUCTaHHA «IIepeBEPHYTOr0 HaBYaHHA»
Ta TakcoHOMiI bryma

Axumo xepyBaTucsa IpUHIUIIAMM MiKpoHaBYaHH:A, To KokeH EHK
Ma€ CKJIaJlaTICA i3 HaBYa/IbHMUX CeCiil, a KO>KHA HaBYaJIbHA CeCis MOBMH-
Ha CIIPUATH YCIIIIHIN peaisanii HaByaipHOTO Hporecy. [Ilo6 HaB4yab-
HIIT TIporiec OyB AificHO eeKTUBHUM, HEOOXiTHO IPONTH BCi Tpu 3ra-
maHi ¢as3u: oOMipKOBYBaHHS, BUKOHAHHS Ta OLiHIOBaHH:A. [/ 1[bOrO
nigroroska HaByanbHMX ceciii B EHK mepen6auae crBopenHs BCTymy,
eTaIly aKTMBHOTO HaBYaHHA Ta 3aBeplLICHHA [74].

Beryn 3a6e3neuye nepury a3y HaB4aIbHOTO IPOLIeCY — 0OMipKOBY-
BAaHHA 3a3[aJIeTiIb — i BK/IIOYA€ TEOPETUYHMII MaTepias, OINUC 3aBJaHb
Ta IIOCTAaHOBKY 3allMTaHb.

KoykeH 3MicToOBMIT Mif[pO3/i/ MOYMHAETbCA 3 KOPOTKOIO OIUCY TEMI,
TOOTO CTyeHT 6aunTh, 110 CaMe BiH OIAHY€E IPOTATOM BMBYEHHS i€l
TeMI.

Hacrtynumit etan — akTuBHe HaBYaHHA — 3abesneuye ¢asy BUKO-
HaHHA. [e neperyan Bifjeo i po3B’s13yBaHHA CYNPOBOKYIOUYNX 3aB/IaHb.
ANTOPUTM TaKuIL: Mifl Yac Neperasany Bijeo CTyJeHT OTPUMYE iHCTPYK-
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1ii, BiAMOBiAi Ha 3anuTaHHA «K?», a TOTIM 3aCTOCOBYE iX Ha MPaKTUIIi.
Oppasy micisa nepernAfy Bifjleo NPOIOHYETbCA TECT, AKUI JOIOMArae
3aKpilNTU WOMHO BUBYEHMIT MaTepia i BogHoYac oninnTy cebe. OTxKe,
CTYIEHT IepernAfac HeBeMKNIA IOTIYHO 3aBEepLIEHMIT PO3Jill, 3aCTOCO-
By€ OTPUMaHi 3HaHHS Ha IPAKTUI Ta Ofpasdy 6AYNTb CBill pe3y/bTar.
@asa BUKOHAHHA 3aBeplIeHa YCIiLIHO.

Ina peanisanii ¢pasu caMOOIiHIOBaHHS CTY[EHTOBI NOTPiOHO OTpH-
MarT¥y OLiHKY B/IACHMX 3HaHb i 3pOOUTY BICHOBKY — IIe €Tall 3aBepIleH-
HA. Hanpukinni Ko>XHOro MiHIMOAY/MA MOKHA IPONTM HifICyMKOBUIT
TeCT. 3aB/AKM LIbOMY CTY/IeHT 3aKpillIioe MaTepias Ta oLjiHIo€e cebe ABidi,
BK/IOYAIO4Yl CaMOOLiHIOBAHHS, AKe IOAETbCA y BUITIAJI CIIeljia/IbHAX
incTpymenTiB. Tak cTyneHT nepeBipsie cebe Ta ofpasy 6aunTh pe3y/bra-
. OT>Ke, 3’AB/ISIETHCS 3MOTa 3pOOUTI BUCHOBKM ITPO BIACHUIL IIPOTpeC,
TOOTO HaBYa/IbHMII LIK/T 3aAMUKAETCA.

OpHa 3 1inen «1epeBepHYTOrO HaBYaHHA» — CIPUAHHA CaMOCTIl-
HOMY BMBYEHHIO MaTepianay B 3py4HMII 4ac Ta y 3py4HOMY Miclli, 11O €
METOI0 BMKOPUCTAHHA TEXHOJOTIN OVUCTAaHLIITHOTO HAaBYAHHA Ta €JIeK-
TPOHHMX HaBYJIBbHUX KypciB. Takox «mepeBepHyTe HaBYAHHSI» MOXKE
JIOTIOMOTTY BMK/IafiadeBi CPOPMYBATM y CTYAEHTIB Taki KOMIIETEHT-
HOCTI, IK KOMYHiKalid, CIiBIpals, KPUTUYHE MIUCIAEHH:A, KOMIIIEKC-
He BUpilleHHA Hpo0neM i TBOPYICTb, fAKi HaJIeXaTb HO K/IIOYOBUX
y XXI cronirti [61]. BaxknmuBy ponb y 3acTOCyBaHHI «IepeBepHYTOrO
HaBYaHHA» BIfirpae MiITOTOBKAa TEOPETUYHNX MaTepianiB, AKi BUB-
YaTUMYTb CTYAEHTM y no3aayguTopHuii yac. Ili marepiamu morpi6bHO
IPOEKTYBATU 3 YpaXyBaHHAM Ii3HaBaJIbHUX OCOOIMBOCTEN Cy4acHUX
CTY/IEHTIB, AKi IIBU/IKO NIePeK/TI0YaI0Th YBary Ta MeHIIe YUTATh (TO6-
TO Ije MaIoTh OyTV KOPOTKi Bifieo). Bukagadesi HeoOXifHO BMiTH CTBO-
proBaTH AKICHI BifleOMaTepiany, OPraHisOByBaTH €/IEKTPOHHY CIIiBIIpa-
IJ0 Ta KOMYHIKaIlil0 CTY/I€HTiB.

(Mopse H.B., Bapuenxo-Tpouenxo JI.O. Bukopucmanus mexnosnoziii «nepe-
8epPHYMO20 HABUAHHS» HA O0CHOBI 8ideomamepianie. Hayxosuii uaconuc HITY
imeni MLII. [Ipazomanosa. Cepist Ne 2. Komn’tomepHo-opienmosani cucmemu

Hasuanus: 36. nayx. np. 2019. C. 10-17. ISSN 2411-8869. URL: https://sj.npu.
edu.ua/index.php/kosn/article/view/192/157)
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2.9. BUKOPUCTAHHA BIAEOMATEPIAJIIB
Y EJIEKTPOHHUX HABYAJIBHUX KYPCAX
(USING VIDEO MATERIALS IN ELECTRONIC
LEARNING COURSES)

Lilita Varchenko-Trotsenko,
Anastasiia Tiutiunnyk,
Tatiana Terletska

The latest main educational trends are implementation
of e-learning and distant learning technologies in all modes and fields
of study, e-learning courses and other types of e-learning content design,
standardization in the sphere of electronic content and e-learning
environments design and global change from Learning Management
Systems (LMS) to Training Management Systems (TMS) [77].

Today a lot of learning materials are placed in public domain. Their
analysis allows to consider two ways of their utilization — content and
serviced. Content includes designed learning video, visualization and
presentations scenarios, prepared questions and tasks. Services imply
utilization of content design modules and technical part itself, that is
wrapping up for the content that is to be delivered to a recipient, where
e-learning courses belong as well. There are some pending questions left.
What services have to be considered in the process of learning content
design? What technologies should be used to boost students’ motivation
for learning and to provide learning process quality?

That is why in Borys Grinchenko Kyiv University we pay a special
attentiontoe-learningimplementation whereelectronic content (e-content)
is used including e-learning courses (ELC) and electronic collaboration
(e-collaboration) technologies of all participants on the basis of designed
electronic informational learning environment of the University. One
of the ways of e-content integration into ELC is creation of video materials.

The question for video design and utilization in learning process is
addressed in researches of Abramova I., Zimin A., Meshcheriakova A.,
Nozdracheva V., Norenkova 1., Seitveliieva S., Tabakova V. and others.
The microteaching method is partly highlighted in publications
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of Avramenko K., VitvytskaS., Semerikova ., Starosta V., Cherednychenko
L., Shcheglova E. and other scientists.

The reseach goal is to determine peculiarities of creation and utilization
effective video materials in ELC to support electronic informational
learning environment of the University.

Recently concept of teaching in higher education institution has been
changing from teaching aimed at theoretical materials exploration where
a teacher is the main source of informational data to practice-oriented
teaching, active involvement of students into educational process where
students’ needs and peculiarities of teaching z-generation students
are considered such as digital technologies and devices utilization and
different cognitive learning styles. Existent labor market sets for higher
education the task to train a modern, creative, mobile graduate who has
a complex of ccupational key competencies and is ready to effectively
perform their professional activities in the conditions of globalization and
informatization of all spheres of the society.

Teachers use multimedia technologies to provide students with
learning materials and let their students learn without time or place
limitations. Students are taught to search for and choose required data
to prepare for their classroom lessons, and it is expected that they will be
more active and responsible for their own learning process.

Learning videos allow students to watch educational content as many
times as it is necessary for gaining deep basic knowledge.

Digital learning multimedia materials are easy to store, watch, change
and transfer.

In the process of preparation for implementation of flipped learning
teachers are able to check and demonstrate in free access for all students
a curriculum, tasks and requirements for learning outcomes and their
assessment, to constantly improve pedagogical design of students’
activities and learning content.

Having sufficient level of basic knowledge on the topic, students have
more time for active learning, formulation and discussion of own questions,
determination of practice-oriented problems and their joint solution. Under
such circumstances teachers are able to provide individual consultations
which help students with their difficulties in the learning process.

Activeness and discussion in the classroom can raise the level
of collaboration between students and teachers. Active atmosphere can
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boost students’ motivation for learning and educational effect will grow
thanks to collaboration with co-students.

Educational effect in modern higher institution has to be built
on the basis of innovational pedagogical technologies utilization including
digital technologies. There is specific interest to video in particular
on the basis of scientific research in the field of pedagogical design
and pedagogical psychology. At the end of 1960s Edgar Dale, a famous
researcher, gave his students the same learning material in different
ways. After that he analyzed the students’ abilities to recreate received
information. As a result, he came to the following conclusions:

— listening to lectures and reading materials on a required topic are
the least effective ways of uptake of content;

— practice-based learning and using gained knowledge is the most
effective method to learn anything.

The results of the conducted analysis were presented as a scheme that
was titled “Edgar Dale’s Cone of Learning”. It was constructed on the basis
of the scientist’s research results, but the percentage was added by his
followers who carried out their own researches [59].

After 2 weeks,
we tend to remember... Involvement

10% of what we READ Reading

50% of what we

SEE & HEAR
70% of what we Participation in a Discussion
SAY Giving a Talk

90% of what
we DO

Figure 2.9.1. The Cone of Learning (Edgar Dale)
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This scheme helps to understand, for example, why video is perceived
and remembered by a person better than a book or a podcast as human’s
brain perceives audial and visual information fragments simultaneously
more effectively.

Works by Volodymyr Naumov supplement the above mentioned
researches. In his opinion, knowledge presented in a distant course can
be classified into several types:

1. Objective. That is data about defined objects, their qualities and
interplay.

2. Conceptual. Here general description of system objects is considered
(notions, classifications, principles, generalization, theories, models, etc.).
Their past, present and future states are considered.

3. Procedural. It is a description of the method and procedure of objects
manipulation and their transformation.

4. Pragmatic (competency based). Determination of the degree
of application adequacy of objective, conceptual and/or procedural
knowledge towards circumstances, norms and values [84, pp. 25-27].

And if we accept that static images can be a form of reconstitution
of conceptual and partly objective knowledge, then an optimal format
of presenting procedural knowledge will be video, of course. Thanks
to visualization of content (video or other digital learning materials)
representatives of Z-generation, where modern students belong, are able
to watch educational material anywhere and as a result learn it better
[79]. Most students have mobile smart-gadgets and according to the
statistics 92% of students use their devices in educational process [93].
Learning tasks can be diversified with the help of digital media materials
which are placed on an education platform of a university including
those with the help of ELC in LMS. Types of video in ELC are presented
in Figure 2.9.2.

As examples of educational videos can serve:

— lecture recording;

— recording in a studio;

— video scribing;

— video infographics;

— video animation;

— screencast;

— video demonstration;
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— webinar recording;

— video timeline, travel, scaling;
— 3D visualization, video 360°;
— dialogues, slideshow.

—| Introductory video (promotional video)

Short ELC content description to form general idea about the course
for users

—| Video lectures

Classroom lecture recording — Video recording
of a traditional course lecture
Micro lecture — effective short video matelials prepared purposely for ELC

Webinar recording — Video recording of a webinar which was conducted
by the teacher

—| Video instructions

Reference materials for practical, laboratory tasks, etc.

Additional materials (resources)

Links on video materials from the Internet etc.
(for example, famous lecturers’ videos, 360 videos)

Interactive videos

Branched video watching scripts implementation with the possibility
to form own educational path

Figure 2.9.2. Types of video in ELC

Successful learning with the help of video can be fulfilled using ELC
based on microlearning.

To the peculiarities of microlearning belong [110]: learning content
division into micro modules 5-10 minutes each which provides
students with a possibility to gain knowledge faster; possibility to study
in convenient time and in any place; rise of motivation for learning
though simplicity, little time required and building learners’ confidence;
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less time for preparation both for a student and for a teacher. Advantages
of microlearning are easily updated content, profitability increase,
students’ knowledge gaps determination and filling, possibility to react
quickly on learning materials change depending on the students’ feedback
received in the educational process, speedwork.

One of the most important issues for creating high-quality video
materials by teachers is that general concept of learning video materials
design required. Video materials are an effective instrument as learners
receive data through two channels — auditory and visual. Important factors
are video content (completed part of learning material), duration (optimal
for perception) and type (text data, infographics, speaker recording etc.). Let
us define components of a qualitative video: a duration up to 6-15 minutes,
a completed educational idea that corresponds the learning goals, a natural
pace of speech, an interesting content delivery based on an outlined
problem with the help of inquiry based questions formulation. After each
video with completed idea students are offered to answer several questions.
The questions support all three stages of educational process: they serve
as a guideline at the beginning, as a self-check method in the studying
process and as a possibility to assess own results at the end.

In his lecture for the Harvard initiative on teaching and learning
Professor Mayer R. gives advice which has to be considered while creating
a video [42]:

— Utilize visual materials, but avoid extra detailing.

— Highlight the main ideas. For example, make keywords in bold
if you display a text on the screen.

— Combine auditory and visual data. For example, animation is
perceived better when supported by oral explanation than by a text form.
In addition, it is necessary to explain the material simultaneously with
the animation or the image emergence, but not after that.

— Personalize. Materials should be delivered in the form of a conversation
with spectators.

Let us determine steps of theoretical data for ELC preparation which
will serve as a basis for video materials creation:

Step 1
1. Select main notions of an electronic lecture.
2. Build a logical scheme for the notions.
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Step 2

1. Divide a lecture into completed logical parts.

2. Formulate meaningful questions to each part.

3. If a meaningful question applies to main notions, processes, objects
of the discipline, place it into the list of questions to the lecture.

4. Place a meaningful question at the beginning of the correspondent
part of the lecture.

5. Change the meaningful question into a problem-based question.

Step 3

1. Divide your lecture material into main and additional.

2. Additional material place at the end of a lecture in the form of links.

3. Titles of all formulated questions place at the beginning
of a lecture — trey will form its structure.

Step 4

1. Choose a separate part of a lecture.

2. Highlight

a. definitions. Copy definitions to the glossary. For new notions create
links in the glossary.

b. examples: Insert links.

c. processes: Build a diagram.

d. comparisons: Build a diagram.

3. Read the remained text attentively. Take away connecting words
which are used in the written form and speech patterns

4. Change complex sentences into simple sentences.

Step 5

1. Place internal links into a lecture.

2. Place necessary images and graphics into a lecture.

3. Find e-resources and formulate a list of e-references.

According to the principles of microlearning, every ELC has to consist
of learning sessions and every learning session contributes to successful
implementation of educational process. For this purpose, preparation
of ELC sessions suggests designing an introduction, an active learning
stage and a closure [74].

Utilization of video materials in electronic learning courses
of a modern university allows:
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— to present learning material with a high level of visualization;

— to raise students’ motivation through demonstration ways of using
learned information in practice;

— to widen potential of educational process individualization;

—to ensure wide field of contacts with all participants
of an educational process;

— to provide wide possibilities for active individual work of students;

— toimprove practical orientation of educational process by stimulated
events and using video fragments on practical and seminar lessons both
as educational material and as a result of performing practical tasks.

All video materials must be designed considering cognitive features
of modern students who frequently switch their attention and read less
which means that videos have to be short. Also a teacher has to be ready
to create high quality video materials and be able to organize electronic
collaboration and communication of students.

Research of readiness of academics to use video materials for different
disciplines and design of methodology for using flipped learning
in educational process while distantlearning technologies implementation
can be considered.

(Varchenko-Trotsenko L., Tiutiunnyk A., Terletska T. Using video materials
in electronic learning courses. Electronic Scientific Professional Journal “Open
educational e-environment of modern university”, 2019. P. 375-382. URL:
https://doi.org/10.28925/2414-0325.2019534)
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2.10. OCHOBHI ACIMEKTU MPOEKTYBAHHA
HABYA/IbHUX BIAEOMATEPIAJIIB

A/19 BUKOPUCTAHHSA B OCBITHbOMY

MPOLIECI 3AK/1IA4IB BULLOI OCBITU

(MAIN ASPECTS OF EDUCATIONAL VIDEO
MATERIALS DESIGN FOR USE IN EDUCATIONAL
PROCESS OF HIGHER EDUCATIONAL INSTITUTIONS)

Liliia Varchenko-Trotsenko,
Viktoriia Vember,
Tetiana Terletska

Education and higher education, in particular, is a background
for individual growth and social progress which furthers economical
development, growth of people’s level and quality of life. As a result
of transformation of education, a role of academic staff is changing.

Antonio dos Reis notes that teachers should update their technological
and methodological skills according to the needs of the students’ profile.
This requires permanent training in such areas as:

— online tutoring on the use of virtual classrooms, video conference
tools and virtual group work;

— the use of tools to produce contents in multimedia format,
pedagogic games, the use of interactive synchronous and asynchronous
tools;

— the use of interactive synchronous and asynchronous tools;

— ability to use online platforms for managing contents (LMS) and
other supporting interactive animations like 3D and MUVES, etc. [103].

Thus, a modern academic has to be able to choose and use
digital resources for teaching students, organise collaboration and
communication among all participants of learning process, design
electronic resources and educational learning environment, be facilitator
and assistant for students, understand well and consider their needs and
peculiarities in learning process, cognitive learning styles, new services
and instruments for effective communication and collaboration, possess
21st century skills, consider modern educational trends in their activity.
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Microlearning belongs to modern trends both in formal and business
education [110]. Providing learning materials in the form of short
learning videos has such advantages for students as more learner-centric
approach, increases knowledge retention, less time-consuming, enables
learning on the go, improves motivation etc.

To the peculiarities of microlearning belong division of learning
materials into micro modules five to ten minutes each, easily renewable
content, increase of profitability, determination of understandable gaps
in students’ knowledge, possibility to react quickly to change of learning
materials depending on students’ feedback received in the learning
process, speedwork [80].

Academics of higher education institutions widely use video materials
in the process of preparation to their lectures, designing practical tasks
and electronic learning courses. Research of the problem of utilization
of multimedia, audio and video technologies in educational process
can be found in works of Yu. I. Verysokin, A. I. Kapterev, O. V. Shlykov,
Yu. P. Fedorenko, T. O. Iakhunov, K. Deshan-Potter, L. Klark, E. Dale,
S. K. Diamond, L. Bents, E. Ramos. Scientists note that using learning
and methodological multimedia materials promotes formation and
development of communicative competence, increase of motivation
to study a discipline, provides participation effect, interactivity, prompts
to a dialog and is an inexhaustible source of learning materials [129].

Many educational materials including educational videos can be found
open-source in the Internet. But they do not always match the goals and
objectives of the lesson and their quality can be improper. That is why
one of the characteristics of a modern academic is a skill to design high
quality educational videos.

The aim of the study is to define of methodological aspects
of educational video materials design and webinar arrangement.

In Borys Grinchenko Kyiv University considerable attention is paid
to implementation of electronic learning based on using electronic
content (e-content) including electronic learning courses (ELC)
and electronic collaboration (e-collaboration) technologies for all
participants of educational process on the basis of designed electronic
informational and educational environment of the University. By means
of active implementation of electronic learning in Borys Grinchenko
Kyiv University “Regulations on ELC: order of creation, certification and
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utilization in e-learning system of Borys Grinchenko Kyiv University
(amended)” started working where it is stated that 50 % of classes can be
arranged remotely. And video materials play an important role in ELC.
Let us define types of video materials that can be presented in ELC [126]:

— introductory video (promo video).

That is a short description of an ELC content to form general idea
of the course for users.

— video lectures:

1. Classroom lecture recording is a video recording of a traditional
lecture of a course;

2. Micro lecture is an effective short video material prepared specially
for ELC;

3. Webinar recording is a video recording of a webinar which was held
by a lecturer.

— video tutorials.

These are references for practical and laboratory tasks, etc.

— additional materials.

These are links on video materials from the Internet network, ect.
(for example, videos by famous lecturers, video 360).

— interactive video.

— This is implementation of branching scenarios of watching videos
with a possibility to form own educational path.

Let us present methodological aspects of creating the above mentioned
types of videos.

Introductory video is a convenient way to present a lecturer and a course
to students, outline main expectations from their performance and motivate
them for future learning achievements. An average introductory video takes
from two to five minutes. To ensure that all the necessary information is
included into the video it is recommended to create an outline. The following
information is advisable to be included into an introductory video:

— welcome message introducing a lecturer;

— course title and its place in the curriculum;

— theoretical and / or practical importance of the course for students;

— structure of the course;

— expectations from students’ performance;

— assessment peculiarities;

— special instructions for assignments if required;
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For introductory video both instructor at a desk and talking head types
can be used. Moreover, it can be presented in the form of animation, video
scribing etc. These types can be created with the help of such services
as Powtoon, GoAnimate, Sparkol VideoScribe.

Video lecture is a way of presenting theoretical materials in the form
of a video that matches predicted learning outcomes, reveals conceptual
questions of a lecture and has logical, completed form.

This short video material of approximate length of six to nine minutes
can be used in electronic learning course separately or as a part of lectures
series on a definite topic aimed to provide students with theoretical
materials. Video lectures can be used as elements of flipped learning
and blended learning technologies arrangement and they contribute
to rational use of a lecturer’s time in the classroom.

Video lectures are divided into the following types:

instructor at a desk;

talking head;

combination of the two above mentioned types and adding didactic
video.

Instructor at a desk type focuses on recording a lecturer. Any means
of visualization (a flipchart, schemes, maps, volumetric models, etc.)
play a supporting role. While recording a video a lecturer can be
sitting at a desk or moving in limited space (for example, stand near
a flipchart).

Talking head type focuses on visual demonstration of materials and
a lecturer performs a role of a commentator. A ready video contains
briefly explained material in the form of a presentation and accompanying
video comments of a lecturer providing comprehensive explanations
of the slides.

Both types can be combined at the stage of video editing.

While getting ready to video recording of instructor at a desk type,
a lecturer should prepare all the objects (schemes, pictures, models) that
are required for demonstration in the video and write either a full-text
scenario or short theses to help with voice acting during the recording. It is
advisable to avoid vast explanations and complex language constructions
as they make both recording process and perception by students more
difficult. Previous rehearsals simplify recording and help to identify
the problems at the preparation stage. A lecturer can train in front
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of a mirror to pay attention to facial expressions and gestures and use
a dictaphone to track linguistic flaws: fillers-in, repetitions etc.

For videos of talking head type a lecturer has to prepare visual material
in the form of a presentation or separate slides where the information
will be given as short theses, schemes, spreadsheets, pictures etc. A place
for a video with a talking lecturer must be planned unless the slide requires
audio only. With a lecture prepared in the form of a presentation notes can
be used as a prompter. It is important that the notes are shortened to not
more than two or three sentences. Otherwise that would require scrolling
which does not look very appropriate in the video. Lecture material must
be divided into logically finished parts, each of those is preferably not
longer than nine minutes.

Alecturer should wear bright clothes, contrasting with the background
and combined with the colours of the presentation. Makeup should be
expressive, but without glitter, so that it does not shine in the light.

Video streaming has become one of the latest trends in higher education
as thereisaneed of wider audience coverage than it is possible to place in one
university auditorium especially when talking about honorary lecturers
and top speakers in the scientific field. Additionally it is becoming more
and more required with the growth of popularity of distance education.
One of the most widespread forms of video streaming is a webinar [108].

Methodological recommendations on arranging webinars

Webinar (web-based seminar) is a learning technology that helps
toarrangeeducational eventsinsyncand providesinstrumentsfor electronic
collaborative work of participants through the Internet. The webinar
technology can be used to organise online tutorials, interactive practical
classes (seminars, laboratory classes) as well as for online conferences. All
those events can be recorded if required. Participants of webinars can be
located in different places as their collaboration is organised by using tools
for audio and video data exchange and collaborative work with different
objects online [130]. To join a webinar participants have to use PCs,
laptops, tablets or smartphones.

Depending on the aim webinars could be arranged for the following
types of events:

— tutorial;

— lecture;

— practical class or seminar.
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Tutorial webinar can be arranged as a personal room using a webinar
tool where a student is able to communicate with a teacher or a project /
thesis supervisor individually at a set time. It can be used for group
guidance as well. The options of single use as well as permanent link are
available. Therefore, a choice of a tool for a tutorial webinar depends
on the number of students simultaneously connecting to the webinar,
necessity of repeated consultations and materials used for demonstration.
Taking into consideration that a tutorial webinar typically requires double-
sided communication students should be provided with means for audio
and (if required) video interaction (e.g. headset, camera, software etc.),
possibility of materials exchange.

A teacher can also use a personal room as an instrument for recording
webinars for further utilization in electronic learning courses [78].

Lecture webinars are used for arranging online speaking
engagements for wide audience. A lecturer must be able to show
a presentation, demonstrate the screen as well as viewed and heard
by participants. The choice of a tool for webinar in this case depends
heavily on the number of participants as a lot of software for webinars
have limitation in that matter. Required options also have to be
considered at the stage of a tool choice. If a lecturer expects to receive
feedback on any question, especially for wider audience, a function
of creating a poll should be foreseen. For smaller groups a chat could be
used for the same purpose. It is also useful when a tool for webinars can
be integrated with a calendar so that all the participant could receive
a notification before the event automatically.

Lecture webinars belong to the ones that are most frequently used
after the event both by the teacher to provide with the information other
groups of listeners and by students who could not be online at the time
of the webinar. Therefore, it is essential that a tool chosen for such type
of webinar had a recording option.

Interactivity and continuous communication play an important
pedagogical role in arrangement of seminars and practical classes
in the form of webinars. Interactivity can be provided with the help
of different online instruments implemented into a webinar platform.
Among them there are tests, online polls, discussions visualization,
group work, files exchange, recording and sharing content
of a webinar.
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Theme and content of a webinar. It is important to formulate a precise
content of a webinar and send it together with invitations to join
the webinar to participants to inform about the questions which will be
considered during the webinar. That will help the participants get ready
for the event as well as make a research on the topic and prepare question
for the lecturer.

Tests for webinar. Tests belong to the instruments that contribute into
interactivity of online events. A lecturer could use them at any time during
a webinar: before the start they would help to actualize participants’
knowledge on the topic; in the middle or at the end of a webinar they
are used to check a level of gained knowledge. It is recommended that
questions for tests were prepared in advance so that all technical settings
could be applied before a webinar and did not take time during the event.
The number of questions should be limited and the questions themselves
should not be massive to avoid the risk of turning the webinar into online
testing. The time required for testing must be considered while preparing
to the webinar, so the questions have to be formulated in the way they did
not require vast answers.

Online polls for receiving participants’ feedback. A poll can be arranged
during or after a webinar where all participants have to answer one or
several questions. A poll can be carried out to actualize participants’
knowledge on the topic, to sum up learnt materials or to motivate listeners
to participate actively in the webinar. Some tools for webinars allow
also recording results of polls for further downloading and utilization.
Introduction of polls during webinars requires thorough planning of time
for answers, clear and unambiguous formulation of questions prepared
in advance.

Visualization is one of the most important methods of delivering
information during webinars. It can be provided through sharing
a presentation as well as demonstration of screen or separate applications.
Alot of software for webinars offer also a Whiteboard tool where alecturer
is able to write notes or paint something during a webinar. In addition,
there could be options which allow participants to share their materials.
The possibility must be considered at the stage of a webinar preparation
and the presenter must inform the participants about required materials
and their format in advance as well as choose appropriate software which
allows arrangement of all necessary options. Attention is to be paid
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to the size of files as it is possible that some of the participants could be
using devices with lower speed of the Internet connection and would not
be able to download corresponding materials. That means that the size
of shared files must be limited. The same refers to the formats of files.
It is important to use widespread formats such as .pdf, .ppt, .doc(.docx),
jpg, .png and others which can be opened on most devices without
installing additional software. The time for participants’ performance
must be included into timing of the webinar. A lecturer has to be specific
in formulation of tasks. It is advisable to encourage participants to react
to the speech and visualization using a chat or corresponding graphic
object (such as “thumb up’, “speed up’, “slow down” etc.) tools.

Group work can be considered as one of the parts of a webinar
if the number of participants allows to arrange that. This type
of assignment is suitable for smaller number of listeners with a defined
list of members so that a lecturer could divide them into groups. While
getting ready for such type of collaboration a presenter must carefully
plan time for each task, prepare detailed instruction for work and decide
on the forms of presenting results of group work. The tasks for the groups
could be the same or different depending on the aim of the work. To save
time it is possible to separate parts of one project among the groups and
unite the results at the end of the session.

Webinar recording. Most tools for webinars allow recording events
fully or partly. This function is important both for lecturers and
participants as it provides them with a possibility of repeated watching.
Alecturer can use it for analysis and further improvement of the webinar
as well as for sharing with other listeners. The participants are able
to return to the information which requires refreshment or deeper
studies or use it for preparation for some form of control. The main
advantage of a recorded webinar is that it can be viewed at any time and
regardless of a viewer’ s location.

Corresponding software is required in most cases for arrangement
of a webinar. But installation of additional software is mostly optional
to take part in a webinar.

Adding video materials in ELC. To make further utilization more
convenient it is advisable to upload a video on Youtube and afterwards
add it into an e-learning course. We provide examples of ways of adding
videos into e-learning courses below:
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course

Figure 2.10.1. Options of adding video into e-learning course

A teacher chooses the most convenient way for every individual case.

A modern teacher of a higher education institution has to be able
to design electronic resources and electronic educational environment,
understand well and consider in learning process needs and peculiarities
of the students, cognitive learning styles, new services and instruments
for effective collaboration, communication and possess 21st century
skills, consider modern educational trends in their activity including
microlearning. In the process of designing own video materials a teacher
should consider that all video materials must be designed considering
cognitive features of modern students who frequently switch their
attention and read less which means that videos have to be short. Also
a teacher has to be ready to create high quality video materials and be
able to organize electronic collaboration and communication of students.

Further research perspectives are aimed at research of attitude of Borys
Grinchenko Kyiv University academics to designing own video materials
for electronic learning courses, difficulties they face in the process and
ways of their overcoming.

(Varchenko-Trotsenko L., Vember V., Terletska T. Main aspects of educational
video materials design for use in educational process of higher educational
institutions. Electronic Scientific Professional Journal “Open educational
e-environment of modern university”, 2019. Ne 7. P. 119-126. URL: https://doi.
0rg/10.28925/2414-0325.2019.7.12)
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2.11. BUKOPUCTAHHA LUNDPOBUX TEXHO/10TIN
A/14 DOPMYBA/IbHOIO OLIIHIOBAHHA

Hamanis Mop3e,
Bikmopis Bembep,
Mapia botiko

Y cyyacHOMY CyCHiNbCTBI iHTerpanis 1 poBUX TeXHOOTIN
B OCBITHI IIpoIjeC 3aK/Ia/iiB OCBITH BCiX TUIIB CTa€ HEOOXiTHICTIO s
eeKTUBHOCTI Ta SIKOCTi HaBYAaHHS, BPAaXOBYIOUM, IO IUIAX [0 IigBU-
IIeHHA MOTMBALl Ta 3a0XOYEHH:A CTYHEHTIB O HaBYaHHA IPOK/Iajie-
HUIT IX IIPUCTPACTIO IO 3aCTOCYBAaHHA HOBMX TEXHOJIOTIN Ta IM(POBUX
IHCTpyMeHTiB. 3 MOSABOI CYYaCHUX II€farOTiYHMX TEXHOJIOTiNI B OCBITi
MpOBefieHi JOCTiIKeHHs 100 BUBYEHHs PO LM(POBUX TEXHOO-
rill B OCBITHbOMY IIpOlLleci Ta IX BIUIMBY Ha IOJINIIEHHA OCBiTHHOTO
cepenosuiia (H.B. Mopse, B.1O. bukos, A.M. I'ypxiit, B.B. Jlanincbkmit,
O.M. Cripin, A. betinop, . Pirdi). JocmimkeHHs HayKOBIIiB CBig4aTh,
1m0 1ubpoBi TeXHOMOTII BIVIMBAIOTh HA BIOCKOHATEHHs METOMIB HaB-
YaHHA Ta OLiHIOBAHH:A, BUKOPUCTAHHA AKX IIO3UTUBHO MO3HAYAETHCA
Ha 3HaHHAX Ta HaBMYKaX CTY/I€HTiB.

BaxmmBMM ChOTOfIHI € MMTaHHA OLiHIOBAHHA Pe3y/bTaTiB HaBYa/lb-
HYIX IOCATHEHb CTY/IeHTiB, 0COO/IMIBO B yMOBaX BIIPOBA/KEHHS TEXHO-
noriit Big Data. [TlocnmifHMKM BMOKpeMIIOIOTh PisHi 1iili olliHIOBaHHA. 30-
KpeMa, [eBin bpayn [29] Bu3Hauae OCHOBHI L1i/i OLIIHIOBaHHS Yepes3 Bif-
MOBifib Ha MUTaHHA «Yu fae oliHIOBaHHA KOPUCTBS». | BigmoBinb Ha 118
IUTaHHs — TaK. AJle OL[iHIOBaHHS MO>XKe 6yTI KOPYCHMM Ji/Is PiSHMX I10-
TpeO, i B pi3HNUX BUIIA[IKaX MOXXYTh BUKOPUCTOBYBATHUCS Pi3HI BUY OLii-
HIOBaHHA. Hanpukiag, miicyMKoBe OLIHIOBaHHs MOXKe OYTI KOPUCHUM
IJIA YYHIB Ta CTYIEHTIB, aJj)Ke JI0T0 3aCTOCYBaHH:A JacTb 3MOT'Y OL[iHUTH
IXHi 3HAaHHA Ta KOMIIETEHTHOCTI, HaIlMCAaTy BiAIYKM IIPO IXHi JOCATHEHHA
ms 6arbkiB. Ille ogHUM BUrofoHabyBaueM IMiJCyMKOBOTO OI[iHIOBAaHHS
MOXYTb OyTH! 3aK/Iajil OCBiTH, BUNTENI Ta BUK/IAJadi, OCKiIIbKM 6aTbKu
3MOXXYTb OLIiHIOBATM, HACKI/IbKYM NMPOQECiiHNMI € MKOIN YU 3aK/Iaju
BUILIOL OCBIiTH, BUMTENI Ta BUK/Iafadi, AKi TaM IIPaIIOI0Th, BPaXOBY04H,
HaNpUK/Iafl, PeNITUHIY, AKi cpopMyBamyu ix BUITYyCKHUKY, i Ha OCHOBi
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LIbOT'O IIpMIIMAaTU pillleHHA, AKUI 3aKaf OCBITM Ta AKOIO BUMTEIA YU
BUKJ/IaZiada 0OpaTy [/Isl IIOJa/IbIIOr0 HaBYaHHS CBOET JUTKUHU. AJie Cbo-
TOfIHi 3aBIAKM HacaMIlepes, 3MiHi mapaurMy OCBiTU Ta CTPIMKOMY po-
3BUTKY LM(PPOBUX IHCTPYMEHTIB BIIPOBA/PKEHHA (POPMYBAIbHOTO OLli-
HIOBAHHS CTA€ Oi/IbII aKTya/IbHUM i epCIIeKTYBHVIM.

IIpu 3acTOCYBaHHI TeXHOJIOTi I (POPMYBaTbHOTO OLIHIOBAaHHSA OTpPU-
MYETbCS 3BOPOTHMIT 3B A30K, AKMIL IaCTh 3MOTY HOCATTH BIOCKOHAJICH-
Hs, IpUYOMY 3 000X 6OKiB: i 3 60Ky BUK/Iajjaya — sIK BiH Ma€ 3MiHUTH
IPOEKTYBAHHS OCBITHBOTO IIPOLIECY, SIKi 3MiHM MOTPIOGHO BHECTH B Ie-
JAroriyHy JIifA/IbHICTb, METOAM YU TEXHOJIOTii, fAKi BiH BUKOPUCTOBYE;
i 3 60Ky cTyfeHTa — 3 AKMMM HaBYa/IbHUMM 3aBJAHHAMU BiH BIOPaBCA
YCIIIIHO, a HaJi BUKOHAHHAM SKNX JIOMY HOTPiOHO Iije IpAI[foBaTy JI0-
IATKOBO.

dopmyBanbHe OLIHIOBAHHSA ONIOMAara€ pOpMyBaHHIO HABUYKY «Ha-
BYATUCA BUUTHUCA», & TAKOXK 3a/Iy4E€HHIO CTYJEHTIiB AK IIapTHEPIB y L1bO-
My nponeci. BOHO TaKoXX po3BMBa€ HABUYKM CTYAEHTIB IIO/IO MipUHTO-
BOTO OLjiHIOBAHHA Ta CAMOOLIIHIOBAHHA, JOIIOMArae€ IM y,0CKOHA/IIOBATH
edexTuBHi cTparerii HaBuaHHA [28].

CrymeHTn, siKi akTMBHO OepyTb ydYacTb y IIpoOlleci HaBYaHHA,
a He /MIIe IACMBHO C/IyXalTb HOBMII MaTepiasl, IIpy LIbOMY HaBYalOTbCA
OLI{HIOBATY AKICTb Pe3y/lbTaTiB CBOEI pOOOTI Ta pOOOTHU CBOIX OFHOIIT-
KiB 32 4iTKO BM3HAUYEHVMU KPUTEPiAMU, PO3BUBAIOTh HABMYKM JI/I HaB-
YaHHA OPOTATOM YCbOTO XKUTTS.

Crparerii olliHIOBaHH S, OCHOBHI 11i/1i OI[iHIOBaHHS Ta IMTAHHA BIIPO-
Ba/KEHHA (OPMYBa/IbHOTO OLIHIOBAaHHS B OCBITHIII IpoIiec 3 BUKOPH-
cTaHHAM U poBux 3aco6iB gocaimpxysanu O. bapHa, I1. brek, I. bpayH,
JI. Epm, 1. Jlorsusa, O. JlokmuHa, JI. PoxxgecTBeHcbka Ta iH.

OcHOBHI LIi/i OLiHIOBaHHS MO>KHA OKPECTTUTH TAKUM YMHOM [24]:

— OLiHIOBAaHHA /IS HaBYaHHA BifOyBa€TbcsA TOAI, KOMM BUK/Iafadi
BYKOPVICTOBYIOTh BICHOBKM ITPO ITPOTPEC CTYAEHTIB JI/I1 BHECEHHA 3MiH
Io opraHisanii HaB4aHHA (PpopMyBaIbHe OLIHIOBAHHA);

— OIIiHIOBAHHS SIK HaBYaHHA BiOYBaeTbCA TOMI, KON CTYEHTH 00-
MipKOBYIOTb i KOHTPOJIIOIOTh CBiif Iporpec s GpopMyBaHHA CBOIX Ha-
BYAJIbHYX Liifeit (popMyBabHe OLliHIOBaHHA);

— OL{HIOBaHHs HaBYaHHA BiOYBa€TbCs TOMI, KOV BUK/Ia[adi BUKO-
PUCTOBYIOTb PE3y/IbTaTyl HaBYAaHHA CTY[EHTIB [/ OLIIHIOBAHHA JOCAT-
HEHb Y IOPiBHAHHI 3 L[I/IAMY Ta CTaHAApTaMM (IIiCyMKOBe OL[iHIOBaHHS).
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Hoa ocBitH# cTpareria Ykpainu nepenbadae 3MiHy IifIXOAiB 10 OIIi-
HIOBAHH: Pe3y/IbTaTiB HaBYaJIbHOIL Ais/IbHOCTI cTymeHTiB. OgHMUM i3 Ta-
KIX Hi/IXO/IiB € 3aCTOCYBaHH:A (OPMYBA/ILHOTO OL[iHIOBAHHS, SIKe CIIPUSIE
nosinuieHHo HaByaHHA. PopMyBajbHe OLiHIOBaHHA (200 OIiHIOBAaHHA
/1 HAaBYAHHs) — Ile Ipolec IIONIYKY Ta iHTeprnpeTanii JaHuX, AKi cTy-
TEHTH Ta iXHi BUK/IaJadi BUKOPUCTOBYIOTD I BUSHAYE€HH TOTO, SK fla-
JIEKO CTYIEeHTI B)XXe IPOCYHY/INCS Y CBOEMY HaBYaHHI, Kyay IM HeoOXifi-
HO PYXaTHCA 1 IK 3pOOUTH 1ie HaKpaIiyM YiuHOM [4].

O. JlokmuHa Ha OCHOBi aHa/i3y T/IyMayeHb NOHATTA «pOpMyBasb-
He OLiHIOBaHHA» 3apyObkHuMM BueHrMmu @. Ileppeny, II. Brekom,
b. Koysi ta b. bernom cpopmymoBana osnaueHHs: «PopMmyBanbHe
OLIiHIOBAHHSA PO3YMi€TbCA AK iIHTEpAKTUBHE OLIiHIOBAHHSA YYHIBCHKOIO
LIPOrpecy, [0 A€ 3MOTY BUMTEISM BI3HAYATY IIOTPeON yUHIB, afanTy-
I0YM 10 HUX IIpOlLieC HaBYaHHA» [159]. PopMyBaabHe OIiHIOBAHHSA A€
MOXK/IMBICTb CTYHEHTaM YCBiOMIIOBATH 1 BiICTeXKYBaTy OCOOMCTHI
IIPOTPEC, a TAKOXK IJIAHYBATH 32 JOIIOMOTI'OX0 BUK/Ia/la4ya II0JaIbIlli Kpo-
KJ Y HaBYaHHI.

[l ycninrHoro BIpoBa/pyKeHHs TEXHOJIOTiN (OpMYBaTIbHOTO OLIiHIO-
BaHHs CbOTOJIHI MOXXHa BUKOPUCTOBYBATI CydacHi nu¢posi TexHomorii
Ta iHCTPYMEHTH.

Mertorto rocmimKeHHs € kaacudikaiis Ta BUSHaYeHHsI 0COOIMBOCTEI!
BUKOPUCTAHHA LM(PPOBUX IHCTPYMEHTIB [y POPMYBaIbHOTO OLiHIO-
BaHHA 3aJIEXKHO BiJ| J10TO LijIell B OCBITHbOMY IIPOLIECI.

[1s 611 eekTMBHOI pOOOTY BUK/Iaiad MOYKe 3aCTOCOBYBATH Pi3Hi
crparerii oninoBanus (puc. 2.11.1) [159].

@opmMmyBasibHe OIiHIOBaHHA BUKOPUCTOBYETbCA B TUX BUIAJKAX,
KOV CTY[IeHTM aHaJli3yIOThb CBill MpOIleC HaBYaHHA B XOJli OIpaljloBaH-
HS HaBYa/IbHOTO Marepiany [164]. [Tpu nboMy 3MiHIOIOTbCA 1Iiji, MeTOAM
Ta iHCTpyMeHTH onjiHoBaHHA. L1ini popMyBambHOTO OLIIHIOBAaHHSA HaBe-
IeHo Ha puc. 2.11.2.

Ilna peanisanii popMyBaIbHOTO OLIiHIOBAHHSA MOXXYTb BUKOPUCTOBY-
BaTMcCA pisHi MeTopu (puc. 2.11.3):

CrpykTypa mpolecy pOpMyBaJbHOTO OL[iHIOBAHHA MOXKe MaTy Ta-
kit BuryAp (puc. 2.11.4):

3aBepuIajbHMIL eTall y mporeci popMyBarIbHOTO OL[iHIOBAaHHS HOJS-
ra€ B yCYHEHHi IpOTaniH MiX THUM, [ié CTY[eHT 3HaXOAUTbCA B TeIepill-
Hii1 9ac, i TMM, 4Oro nparHe JocArTy B MaibytHbomy. llJoitHo opHa mpo-
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rajiMHa yCYBA€TbCS, BM3HAYAIOTHCS HOBI LM HaBYaHHSA, TOOTO LMK
($OpMyBaIbHOTO OLiHIOBAHHS BiTHOB/TIOETHCA.

Tabaunui Mo3koBsui KoHTponbHi o P .
3X] WTypMm T MUTYBabHVKN ednekcis
\ / \ I /
BusaBneHHs PO3BMTOK CaMOCTINHOCTI
notpe6 cTyaeHTiB i B3aemogii
v
B
03yMiHHSA iHHA
\P Y A |
® CnocrepexxeHHs Mepesipka po3ymiHHa | KputepianbHi
ORRLS 3a OCBiTHIM npoLecom i MeTani3HaHHA Tabanui

yd | | |

3BiTn LLloaeHHUKM KypHann OnuTyBaNbHMKN

Puc. 2.11.1. Crparerii orjiHIoBaHHA

- \ N a N
BusBneHHs notpeb 3aoxoq?uHHﬂ . - .
CTypeHTiB AO CamoCTIMHOCTI OpraHizsavis pedaekcii
L J | B3aEMOAI! ANA BU3HAUEHHS
OL|iHIOBaHHS BONOAHHS | . | 3806yTUX 3Hakb
3aifcHeHHs i BOCATHYTUX Linei
CTyZeHTaMu HaBYaNbHIM MOHITODNTY NbOLEC
marepianom puRry npouecy \ y,
- N \ p 3
BusaBneHHs iHTepeciB 0 . .
KOXHOTO CTyAeHTa €PEBIPKa PO3yMIHHA
L J L J Po3BMTOK HaBUYOK
( \ \ CaMOKOHTPOIO
MocTtaHoBka winew MOTV!BaLU“
MeTanisHaHHs
L ) ) \ J

Puc. 2.11.2. I1ini popMyBaIbHOTO OLIiHIOBAHHS
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P PP

m
1 |

Ipadiyni l HaouHi \ .TeKCTOB" KoHcynbTauii
Bifeo, poTo
)
| | |
Kapra 3HaHb 3aMiTku ®opmm dopmmn
3aBAaHHA Ha OUiHOYHI NCTKM 3anuTaHHs 3anuTaHHs
MOCAIAOBHICTb KoHTpOsbHi cimckm LLloaeHHMKM
Cxemm 3anuTaHHs ans
Cnucku npiopwTeTis 06roBOpPEHHs
Tabanui (3-X-4) CrocTepexeHHs
YYHiB
CnocrepexeHHa
BUMTENA
»

Puc. 2.11.3. Metopyt OpMYBaIbHOTO OLIiHIOBAHHSI

BusBneHHs, 36ip Ta iHTepnpeTaLlis
AOKa3iB HaBYaHHSA

Puc. 2.11.4. CrpykTypa nporecy GopMyBaIbHOTO OLIiHIOBAHHSI
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[l ycninHoro BIpoBa/pyKeHHs TEXHOJIOTiN (POpMYBaJIbHOTO OLIiHIO-
BaHHS CbOTOJHI JOL/IbBHO BUKOPUCTOBYBAaTHU CydacHi 1mdpoBsi iHcTpy-
MeHTH. 3a/IeKHO Biff Iiiseit GpOpMyBaNbHOTO OILiHIOBaHHA LMQPOBI iH-
CTPYMEHTH MOKHA BUKOPUCTOBYBATH Ha Pi3HMX €Tarax 3aHATTA. [X K1a-
cudikariis HaBemeHa B maébn. 2.11.1.

Tabnuys 2.11.1

KITACU®IKALLA OMOPOBMX IHCTPYMEHTIB

Ipynu uudposux
iHCTpyMeHTiB

IIpuxnangu
1 poBUX iIHCTPYMEHTIB

MoxnmuBocTi
BUKOPUCTaHHS BifIOBigHO
10 1ineit opMyBanTbHOTO
oninoBanus (puc. 2.11.2)

Cepsicu s
CTBOpEHHA BiKTOPMH,
ONUTYBa/JIbHUKIB,
OHJIaJ{H-TeCTyBaHb

kahoot.com, socrative.com,
mentimeter.com, onlinetestpad.com,
quizlet.com, quizizz.com, triventy.
com, www.strawpoll.me

/1\, 2 @

Bipryanbhi gomku

padlet.com, trello.com, twiddla.com,
whiteboard.org, realtimeboard.org

0.0

Ta Bizyasisanii

Mynbrucepsicu
JI CTBOPEHHS .
A b learningapps.org, studystack.com 2
iHTepaKTUBHUX
3aBaHb
Cepsicu s answergarden.ch, wordart.com, 1 @
CTBOpPEHH:A XMap CJIiB tagxedo.com ,
. mindmeister.com, mindmapninja.
Cepsicn s .
com, coogle.it, bubble.us,
CTBOpEHHS : : 2
mindomo.com, mind24.com,
KapT 3HaHb . . . .
wisemapping.com, spiderscribe.net
Cepsicn
pnA crBopenns | piktochart.com, canva.com, visually, |
indorpadikn prezi.com, thinglink.com

Google-cepsicu

Google-noxymenTn,
Google-mpesenrariii, Google-Tabmri

CepBicu 114 BefleHHs
IOIEHHUKIB
Ta )XypHaliB

wordpress.com, blogger.com,
tumblr.com, facebook.com, twitter.

com, instagram.com, ¢popymu

(B Tomy uncni B LMS Moodle)
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PosrnssHeMO BMKOpMCTAaHHA fledKuX 3 Hux. Tak, y KuiBcbkomy
yHiBepcuteTri imeHni Bopmca IpiHdyeHka cTymeHTaM cIeliaJbHOCTI
«IToyaTkoBa ocBiTa» 6y/I0 3aIPONOHOBAHO O03HAMOMMUTICA 3 0COOIN-
BOCTAMM 3aCTOCYBaHHSA PisHUX UMQPPOBUX IHCTPYMEHTIB A1 popMy-
BaJIbHOTO oljiHIoBaHHA [144]. [Ticnsa uboro y 6epesni 2019 poky npo-
BOJM/IOCH ONMTYBaHHA 3a JIOIIOMOIOKI iHCTpyMeHTy answergarden.
ch, B sxomy B3s10 yyacTh 6mm3bko 50 crymeHTiB. BoHn mManu 3a3Ha-
YUTY JIUIIe TPU HaiOibIl HMOMY/ISpPHI cepel CTYAEHTIB OHJIANHOBI
3acobu a1 Mait6yTHPOrO BUKOPUCTAHHS NpU GOPMYyBarTbHOMY OLfi-
HioBaHHi. OcobnmuBicTIo iHCTpyMeHTY answergarden.ch e cTBopeHHs
XMapu CJIiB i3 OTPUMMAaHMX BifilIOBifleli, y AKiil BapiaHTM BiJIOBizen,
[0 3YCTPivalThCs vacTile, BifoOpaxawTbcs 6inmpumm mpudTom.
Ha puc. 2.11.5 Bifo6pa>keHO pe3ynbTaT HPOBELEHOrO OMUTYBAHHI.
Sk 6aurMmo, HaOiIbII MONYIAPHUMU Cepef ONMUTAHUX CTYHEHTIB €
pecypcu learningapps.org (27 Bignosineit), kahoot.com (20 Bigmosi-
meit) Ta padlet.com (17 Bignosinei).

AnswerGarden <= + Qa ¢ ?

BkaxiTb Tpy OHNAHOBI 3ac0bu ANs HOPMYBASILHOIO OLLiHIOBAHHSA.

Submit

socrative.com Www.twiddla.com

answergarden.ch

realtimeboard.com reji0.com prezicom WWW.thinglink.COm
sivenyeom  gOOgGle docs onlinetestpad.com
quizlet.com wordart.com kahOOt'Com

learningapps.org =
padlet.com www.studystack.com

mentimeter.com flisti.com mindmeister.com https://coggle.it

mindmapninja.com  storyjumper wwuw.strawpoll.me

canva.com

Puc. 2.11.5. lln¢posi iHcTpyMeHTH (HOPMYBAIBHOTO OL[IHIOBAHHS

o Tpynu iHCTPyMEHTIB [JI pearyBaHHA B Kjaci HaleXaTh TaK
3BaHi kiikepu (Socrative, Kahoot, Plickers Tomjo), axi gaoTp 3mory
30MpaTy B peaJ;IbHOMY Yaci JaHi BiJf CTyIEeHTIB /I OTPUMaHHS IBI/J -
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KOTO 3BOPOTHOTO 3B A3KYy. LlikaByM 3a cmoco60M OTpMMaHHA JJaHUX
e nudposnit incrpymenT Plickers, mo nepembayae BUKOPUCTAHHSA
KapTOK 3 KOJ[yBaHHAM Ha Marepi i mpy lboMy He BUMara€e HagABHOCTI
e/IeKTPOHHMX HPUCTPOIB y CTY[EHTIB J/Is IPOBE/ICHHS OLIiHIOBAHH.
BuxnagayeBi nmoTpibHO nuire cTBOpUTM OOMIKOBUII 3ammc Ha cayTi
Plickers.com. O3HallOMMBIINCD i3 JOCTYIHMMMU OHJIAIHOBUMMU IIpa-
BIMTAMH, BUK/Iafad MOXKe CTBOPUTM OaHK 3aIMTaHb i MOYaT BUKO-
puctoBysatu Plickers (puc. 2.11.6).

Now Playing
Your Library = 8 QnA 3304mMuKis
4 New Set
& Recent .
- -
@ Your Library i [lna 3a04HUKIB
B Reports
22 Scoresheet...
by [ New Setin Folder [
Classe
® Demno Class AME MODIFIED
A Pecype, axmit 4OIBONAC JQIACHIOBATH OLWIMIOBIHHA YuHIB, &

New Pack
Yu Gyaere Bu eukopucTosyeaTi xoMa 6 0aMH NpeacTaene.

Yu cnogobanocs Bam zauarra?

Puc. 2.11.6. BibmioTeka 3anutans y Plickers

LIndposuit incTpymeHT Socrative mpusHadeHuUit /sl CTBOpEHH:A
TeCTiB 3 MOJA/NbLUIMM BUKOPUCTAHHIM KOMII IOTEpPiB 4M MOOITbHUX
rajKeTiB. 3 J10TO JOIOMOTrOI0 BMKJIaJad MOXe CTBOPIOBAaTU ONUTY-
BaJIbHUKM 3 BIJKPUTUMMU 3aIUTAHHAMM, TECTY 3 BapiaHTaMU BiIlOBI-
Zieil, 3aIyCKaTy KOMaHAHY rpy (puc. 2.11.7) 41 03By4yBaTH 3allMTaH-
Hs YCHO.

CryneHTV NPUENHYIOTbCA IO €eKTPOHHOI BIKTOPMHM 32 MOCK/IaH-
HSIM, a pe3y/IbTaTH iXHiX BifjlIoBiziest 06po6ns0ThCs Iporpamoro. Buxa-
Jlad OfIep>Ky€ CTATUCTUKY LIOA0 CTYAEHTIB BCIEI TPyIN, KOXKHOTO OKPEMO
i 3Befieny Tabmuipto pesynbrariB (puc. 2.11.8). CepBic Mae iHTYITMBHO
3pO3yMinie MEHIO i BUKOPUCTOBYETHCA A/IA MIBUAKOTO CTBOPEHHS iHTe-
PaKTMBHUX ONMTYBAJAbHMUKIB: BIKTOPUH, ONMUTYBaHb, TECTOBUX 3alIll-
TaHb, 0OTOBOPEHb.
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S * D.SOCrative com - (4] 3

Socrative Student Response by MasteryConnect

Puc. 2.11.7. ITpuxnap BifoO6pa>keHHA eKpaHHOI CTOPiHKM
mporpamu Socrative Iiff 9ac KOMaHJHOI TpK

J1a mBUAKOTO OTPMMAaHHA JaHUX Bifj CTYHEHTIB BUKOPMUCTOBYIOTb
TAKOXX BipTya/IbHi JOILIKM, AKi Ha/JeXXaTb 10 iHTEpHET-CePBiCy J1A Mifi-
TPUMKI CIiIbHOI (IPYIOBOi Ta KO/NIEKTMBHOI) poOOTM KOPMCTYBadiB.
B ocBiTHBOMY IIpOLieci BipTyanbHi JOLIKM MOXYTb OyTU BUKOPUCTaHi
IJIA 11ij1e HaBefeHux Ha puc. 2.11.9.
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HCMpy

LAUNCH QUIZZES

ROOMS

REPORTS

JS. Unknm - Tue May 08 2018

‘/ ‘sn N
L ow Names

—
. Show Answers

Name 7
ApTem Apo3gos 100%
Binuk fipocnas 100%
KocsueHxo i 100%
Kyaps Avmntpo Fenri  63%
NvtoBuerxo Muxais  88%
Mopo3zos Esrexiit 88%
Myxocii Bagum 88%
Hosax Axacracis 100%
Opect Metpuis 50%
Navrina Onexcanap:  75%
Cureuska IpuHa 88%
Cucerko FOnis 88%
XomyTos Borgan 100%
| fluerxo Anacracia Ce 100%

IIIIIIIIIIIIIE

ERREHARREARE -
|
|

>
>
>

e
He-

II
II

. IEm
[V |
L5

>
>

Puc. 2.11.8. Ilpuknagyu pe3ynbTaTiB ONUTyBaHHA
IIpM BUKOPUCTaHHi Socrative

"P°€W
ilWeHHs

eHTa

— 36ip izen Opraizauja OpraHisayist
_ PoswmiuleHHs AN19 POEKTY, KooMepaTuBHoi BipTyasbHOro
iHbopmalLlii 3 b MpobaeHHs cOiNbHOI AREHOCT npocropy Ans
o BMiETbs CMiNbHOro NorAs, : npoBeJeHHs
Po3mileHHs
CnisbHe BUKOHAHHS CTBOpEHHS HaBYasbHOT OpraHizauis
noptdonio iHpopmaLlii MOLLYKOBOI po60TK

abo 3aBAaHb

Cip,eHTiB -

3anoBHEHHS
Tabanui 3X4

MpoBeaeHHA

MO3KOBOTO LUTYpMYy

—

My6nivHa
penpe3seHTalLlis

OTPUMaHMX

Y3arasbHeHHs
1 cuctematuzadis

3HaHb, ieinekciﬂ

Puc. 2.11.9. HanpAMKY BUKOPUCTaHHA BipTya/lbHUX JIOIIOK
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Hanpuknan, Bipryanpha gomka Padlet jocTynna Ha 37 MoBax, 30-
KpeMa I ykpaiHcpkomw. Ilicna peectpauii (TakoX MO>KHa CKOPUCTATH-
cs akayHTamu Google i Facebook) Ha expani BifoOpaxkaeTbcs 4ucTuin
NpOCTip — CTiHa, AKY Biflpasy MOKHa ITOYaTV HAIIOBHIOBATV KOHTEH-
toM. CrBopeny cropinky Padlet MoxxHa BigmmpaBuTn y conianbHi Mepexi,
30eperTy y BUITIAJL eleKTPOHHOTO fokyMeHTa B ¢popmatax PDE Excel,
CSV, orpumaru RSS abo BigmpaBuTi e1eKTPOHHOIO TONITOK, BCTABUTH
y cBOI0 BeOCTOpiHKY abo 670r 3a gomomoromo html-kony i HaBiTh BuKO-
pucToByBaTI MOOiTBHY Bepcito 3a QR-kofoMm.

3a gonomoroto BipryanbHoi gourky Padlet Bukiagay Moxke CTBOPUTH
CTiHYy 3 67I0KiB, pO3MilljeHNX OfMH i/l OfHOTO, IOIOTHO 3 JOBIIBHUM
PpO3MillleHHAM HalCiB, TPAHC/ALIIO 3 BMiCTOM, BIIOPAJIKOBaHUM 3BEP-
Xy BHUS, CITKY 3 67I0KaMy B PS/IOK, ITO/IMIII0 3 BMICTOM Y CTOBITYMKAX
Ta CTiHy-4aT.

HapegemMo mnpukmafgy BMKOPUCTaHHA BUKOPUCTaHHA BipTyanabHOI
mouiky Padlet Ha pisHMX eTamax 3aHATTA BiAIIOBITHO 1O pi3HUX ILijeit
dopmyBanbHOro oninoBaHHHA. Ha puc. 2.11.10 HaBeleHO pe3yIbTaTH
ONUTYBaHHA Iepefl I0YaTKOM HaBYaHHA /I BUABJIEHH:A HaBYaJIbHUX
noTped CTYAEHTIB Ta BU3HAYEHHs PiBHA IX O3HAVIOM/IEHHS 3 TUM Ma-
TepiazoM, AKNI IUVIAHYETbCA POSITIAHYTH Ha 3aHATTI.

Viktoriia Vember + 6 1yr

MporpaMHi 3aco6u Ta OHIAHOBI pecypcu AN MaTeMaTUYHOI OCBITU

3anuwitb Hassw 13 Ta oHNaiHOBUX pecypciB AN MaTeMaTUYHOI OCBITH, fiKi Bu BUKopucToByeTe

3D Max
AW TR VERT F AT B TR
GeoGebra

WolframAlpha

Puc. 2.11.10. Ilpuknas; BUKOPUCTAaHHA BipTyanbHOI JOMIKI
nepes; I0YaTKOM 3aHATTA
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ITpuknaj BUKOPUCTaHHA BipTyanbHOI JOMKY Ha puc. 2.11.11 feMOoH-
CTPY€E Pe3yNbTaT BUKOHAHHA CTYHLEHTaMI I'PYIOBMX 3aB/IaHb Yy IpoLieci
HAaBYAaHHA — IPe3eHTallil0 pe3ynbTaTiB po6OTU KOXKHOI IPYNN 3 MOX-
JIMBICTIO KOMEHTYBAHHSA Ta BHECEHHA IIPOIO3NILil i 3ayBa>KeHb.

@ Viktoriia Vember + 9 ® 1yr

KoMneTeHTHiCHi 3aBfaHHA

|5

! @ Viktoriia Vember

| 3aBpaaHHA

OnUWiTL TUNK Ta 0CO6NMBOCTI
nisapay-curyauiin y
PO3rnAHyTOMY

& rni6 10pifiosuy Kocsuenko 1y
Komn'toTepHi Mepexi, 6
Knac

KomneTeHTHiCHe 3aBaaHHA,
wo crocyetbes KM,

Ta KOMNETEHTHOCTI, AIKi BOHW
AonomaraioTb hopmysaTy.

| @ Add

| <44 Opect Onexciiiosuu Metpis 1yr
®aiinu Ta Manku 4 knac

B 1 no 3 3aBpaHHA yyeHb
noBMHeH 06paTH Nanok 3

Ha pisHi cuTyauii,
NOB'A3aHi i3 BUKOPUCTaHHAM
3rapaHux Mepex y
MOBCAKACHHOMY XKMTTI.

€} Anacracis Cepriisxa fluexko 1y1

OcHoBu po6oTh 3
Komn'totepom, 5 knac

Curtyauii noaaHi y sowmti
38'A3aHi MiX co6oto Ta
PO3BMBAIOTLCA Y NIOFYHOMY
nopsAAKy. YYeHb NoBUHEH
npeacTaBuTK cebe Ha Micui
OHyKa, Wo Aonomarae 6abyci
o6patu Komn'ioTep Ta

Curyauii Tyt
AINATLCA Ha TUNK 38
OCHOBHOIO AIANBHICTIO B
npoLieci BUKOHaHHS, a came:
aHanis, po3s'a3yBaHHs
(npakTu4Hoi) 3apavi Ta

HazlaHuX oMy

| YueHb noBuHeH noriuHo
06paTi Lo NiIAXOAUTL A0 TOro
BapiaHTa.

Yersepra cutyauis
CTOCYETLCS PO3B'ASKY
nocTaBneHoi npo6nemu, ska, B

1 HaBUYKU POGOTH i3
HUM. MocTynoso, cuTyauis 3a
cUTyaui€ero, y4eHb NepexoauTb
BiA 6ecnocepeaHbOro
BMKOHaHHA NOCTaBNEHOro
3aBAAHHA A0 CTBOPEHHs
BNIaCHUX 3aBAaHb Ta
BUNPOBYBaHHA iX Ha IHWWUX
yuHsAX. HanpukiHui posainy
YHHIO NPOMOHYIOTH OLIHUTH
CBOI HABUYKM | BMiHHS, @

€3 10nin Onerisna Cucerko 11
MopenioBaHHs, 7 knac

Curyayis N°1
AHanis ymoBM 3aBJjaHHA
B naHii cutyauil yuHam
NPONOHYIOTL NpoaHanisysaTn
06'eKTH, WO 3rafaHi B yMoBi
3aBJaHHS, Ta BUSHAUNTH iX
Ponb y po3B'A3aHHi cuTyauii.
CuTyaulis MiCTUTb 3aBAaHHA
Ha BU6ip NnpasunbHOI BigNOBIAl
Ta 3anuc NPaBuNbHNX Gopmys.
Komnetenuii siki popmye gana
cuTyayis:
* MarematnyHa
[KOMMETEHTHICTb

TprpoaHYi Hayku i
TexHonorii

IHgopmayiriHo-unpposa
KOMNETEHTHICTb

Puc. 2.11.11. IIpuknaj BUKOPUCTAHHA BipTya/IbHOI JOLIKA
B IIpOLleCi HABYaHHA

Ha puc. 2.11.12 naBefieHO IPUK/IaJ, BUKOPUCTAaHHA BipTyanbHOI JOLI-
K1 1A pedieKcil HalpUKiHII OCTAaHHBOTO 3aHATTS KyPCY.

Ha cyvyacHoMy erami TpancopMaliii ocBiT GpopMyBabHe OLiHIO-
BaHH! € OJHVM 3 Hal0inbII eeKTUBHUX i Nepegdadae BIOCKOHAICHHS
AK CTYJIEHTA, TaK i BuKIaga4a. Ha BigMiHy Bifj MiZICyMKOBOTO OIIiHIOBaH-
H, siKe uie QiKCye pe3ynbTaT HaBYaJIbHUX JJOCATHEHb CTYAEeHTa, Gpop-
MyBaJIbHE OLIiHIOBAaHHA HaJla€ MOKIMBICTh YCYHYTH IIPOTA/IMHU 32 Pa-
XYHOK 3BOPOTHOTO 3B’SI3KY Ta HiITPMMKM BMUK/Iafiada ii OTPUMATH Kpa-
it pesynbrar. llnpoki MoxxnmBocTi i peanisanii popmyBanbHOTO
OLIiHIOBaHHSA PO3KPUBAIOTHCA 3 BUKOPUCTAHHAM LM(POBMUX TEXHONO-
riti. LIudposi iHCTpyMeHTM pi3HMX THUIIIB MOXYTb 3aCTOCOBYBATUCH
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@ Onena Bonoaummpissa Hinii 1yr
Lle TouHo! YuHis, ki B3arani ve
BUNYCKaIOTb CMApTHOHM 3 PyK, Ta
CHAATH Y MECEHAXEPaX, Xou
AKOCb MOXHA 3aULiKaBuTH

Bci kypcu € ayxe akTyanbHi i
BOHU NOBMHHI GyTH
060B'A3KOBO 3aCBOEHI He
TiNbKKU CTyAEHTaMM uiel

£ enusasera Casuyk 1yr
Askyio)

@ OxcaHa IsanisHa Jlicakoscbka

Puc. 2.11.12. Tlpyuknajy BUKOPUCTaHHA BipTya/lbHOI JOIIKNI
HAIIPUKiHII 3aHATTA /1A pedriekcil

Ha pi3HUX eTalax 3aHATTA 3aJISKHO Biff MeTy (pOpMYBaIbHOTO OILiHIO-
BaHHA, a iX BUKOPUCTAaHH:A JOIOMO>Ke MiJBUIIyBaTy MOTHBALil0 Ta 3a-
0XOYyBaTM CTYHEHTIiB IO HaBYaHHA.

(Mopse H.B., Bembep B.IL, botiko M.A. Bukopucmanns yugposux mexHomno-
2itl 07151 popmysanvHozo oyinosans. Bioxpume oceimue e-cepedosuuse cyuac-
HO20 yHiBepcumemy: enekmponHe Hayxose paxose sudanns. 2019. C. 202-214.
URL: https://doi.org/10.28925/2414-0325.2019519)
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2.12. BITIPOBA/AXEHHA TEXHO/10rIi BYOD
A/171 ®OPMYBAJ/IbHOIO OLYIHIOBAHHA

Bikmopis Bembep

CyuacHi TeXHOJOTil CTPIMKO PO3BMBAIOTbCS Ta BCe IIMOIIe
IPOHMKAIOTD B yCi cepy KUTTA CYCIiNbCTBA. 3a JAHUMU JOCTi/KEeHHS
cmapTdoH-ayguropii B Ykpaini [153], 3 2015 poKy [0 MPOHUKHEHHS
cMapTdoHiB 3pocTae, i cranoM Ha 2018 pik craHoBua 41 % HaceeHHs
Ykpainu. IIpore 1l HOKa3HUK cepes MOJIOf] € 3HAYHO BUIUM — O/1n3b-
k0 80 %. CporopHi 6imbuIicTb CTY/EHTIB 3akmaziB Buioi ocBitTn (3BO)
KOPUCTYIOTbCS CMapTQOHaMU Ta IUIAHIIETaMM IS BUPIIIEHHs PisHUX
npo6jieM y peajibHOMY XXUTTI Ta Iifi 4ac HapyaHHA. 1106 MakcuManbHO
3aJI0BOTIBHUTHI NOTpebu Moozl y HaB4YaHHi, opMyBaTy ii aKTMBHICTD,
TBOPYICTb Ta MOTMBOBAHICTb, HEOOXiIHO OHOB/TIOBATH ITearOriyHi mixo-
I Y BUK/IA[JaHHI, BUNTICh HE BUCMUKYBATY CTY/ICHTIB i3 30H1 KOM(Op-
TY, a T B HOTY i3 YacOM, BIIPOBAPKYIO4YM CYYacHi OCBITHI T€XHOJIOTII,
O/1M3bKi /IS CTYAEHTIB, AKi HapoAWINCS B iHPOPMALiTHOMY CYCIiI/IbCTBI.

OpHi€ro 3 TeXHOIOTIN, 1110 Nepefbadae BUKOPUCTAHHS BIACHNUX MTPK-
cTpoiB mif yac HaBuaHHA, € BYOD (Big anen. Bring Your Own Device —
npuHecy cBiit BracHmit npuctpiit). BYOD sik IT-momitika BUKOpUCTO-
ByeTbcsl npoBigauMu 3BO cBity: TapBapacpkuym, CreHPOpACHKMM,
IIpuBCTOHCHKMM, MaccauyceTCbKMM YHiBepCUTETaMM, YHIBEPCUTETOM
Iroxka B CIIA Ta in. [171].

Buxopucranua texHosnorii BYOD B ocBiTi fae MOXIUBICTb BUpI-
IINTY KilIbKa BaYK/IMBUX aKTya/lbHUX Impobem. [lemani gacrime mocrae
nutanusa «Ilo poburu 3 Mo6iIBHMMY TeeOHAMM CTYAEHTIB i 4ac
NPaKTUYHUX i JIeKUiliHUX 3aHATH?» [142]. MacoBa mpakTuka cbOrofgHi
HoJIATaE y 3a00pOHi IX BUKOPMCTAaHHA. Ajle 3a3BUYail 3a00pOHM IIO-
pyuryoTbcst 6ararbMa cryfeHTamu. Texnonoris BYOD — me nuiax o
«JIerajisanii» TaKUX IPUCTPOIB i1 IepeTBOPEHHA BOPOTiB Ha COIO3HMKIB.
MeTta BYOD B ocBiTi nojsirae y Tomy, 110 BUK/Iafiad He 3a00POHSIE, a J10-
3BOJISIE 1 BCI/IAKO MOTVBYE CTYHEHTIB [IO TOTO, II06 BOHM IPUHOCUIN
CBOI IIPUCTPOI i 3 IX JOIIOMOI0X0 BUKOHYBA/IM 3aB/IaHHA.

Hocnimxenna IOHECKO mnpopeMoHCTpyBaay, IO 3a JJOIIOMOTOIO
MOOGITBHUX NPUCTPOIB OCBITAHU MOXYTb e(eKTUBHillle BUKOPUCTOBY-
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BaTM 4Yac Ha 3aHATTAX [169]. 3acTocyBaHHA MOOITBPHNX TEXHOJIOTIN A€
3MOTy Gi/IbII IPOAYKTUBHO BIPOBAPKYBATH Ais/IbHICHMII HiAXIT.

OpHuM i3 HanpAMKiB BlpoBafpkeHHA TexHonorii BYOD y HaB4yab-
HIII IPOLIeC € BUKOPYICTAHHA BIACHYX IIPUCTPOIB CTY/IEHTIB /11 pOpMy-
BaJIbHOTO oliiHIoBaHHA. [1iff popMyBanIbHMM OILiHIOBAaHHAM PO3YMIIOTh
iHTepaKTMBHE OL[iHIOBAaHHA IIPOTPeCy Y4HiB, IO la€ 3MOTY BUK/IaZadeBi
BM3HAYATV NOTPeOV CTYAEHTIB Ta BiiIOBITHNM YMHOM afIalITyBaT IIPO-
1lec HaBYaHHA [159].

@opmMmyBasibHE OIiHIOBaHHA BUKOPUCTOBYETbCA B TUX BUIAJKAX,
KOJIM CTYHEHTM aHa/Ti3yITh CBill Ipollec HaBYaHHA B X041 poOOTH Haf
HaBYaJIbHUM MaTepianoM [164]. [Ipy oMy 3MiHIOIOTbCA Lii, MeTOAM
Ta iHCTpyMeHTH oniHoBaHHA. i GpopMyBambHOrO OLiHIOBaHHS HaBe-
neHo y mabn. 2.12.1.

Tabnuys 2.12.1

OUII ®OPMYBAJIbHOT'O OLTHIOBAHHA

Ilepen moyaTkoM poGoTH Y npoueci po6orn Hanpukinni sanarrsa
BusiBnenus morpe6 3a0X04YeHHA Opranisanis
CTY/IEHTiB [0 CaMOCTITHOCTI Ta B3a€MOfi pednexcii
Ouiniosanus BOTOAHHA 31iiCHEHHA MOHITOPUHT JULA BUSHAACHIA
CTy[IEHTaMy HaBYa/IbHUM i p Y 3H06YTVIX 3HaHb,
MaTepiazom rponecy OOCATHYTUX LIijIeit
BusBnenns inTepecis IepeBipKa Do3VMiHHS
KOYKHOTO CTY/[eHTa PEBIpKa posy. PosBuTOK HaBMYOK
. - 3 : CaMOKOHTPOJIIO
ITocraHoBKa 11iei MoruBalis MeTanisHaHHA

Texunonoris BYOD Moxe BMKOPUCTOBYBAaTUCh i (OPMyBa/IbHO-
IO OLiHIOBAaHHA Ha Pi3HUX eTallax 3aHATTA: [JIS BXifJHOTO OLIiHIOBaHHA
nepes MOYaTKOM po6oTy, A1t GOPMyBaIbHOTO OLIHIOBAHHA Y Ipoleci
poboTH, a TaKOX M1 pedieKkcil HATPUKIHIII 3aHATTA.

141 BXiTHOTO OL{HIOBaHHA MOXKYTb OYTI BUKOPUCTaHI BipTyasIbHi f10-
mky, Hanpukiaz: padlet.com, trello.com, www.twiddla.com, — Ha sxux
CTYZIEeHTH PO3MillyBaTMMYTb BifTlIOBi/li Ha 3alIMTaHHA BMUK/Iafiada Iepex
II0YaTKOM POOOTH BiAIIOBITHO MO MOCTAB/IEHMX IfijIeVl BXiJHOTO ONMUTY-
BaHHsL. SIKIII0 ONMTYBaHHS [lepebadae OL[iHIOBAHHS BOTOIHHS CTY/eHTa-
MJ HaBYa/IbHVIM MaTepiasioM abo BUABICHHS iHTepeciB CTyIeHTiB, MOKHA
3aCTOCOBYBATH TaKi CepBicH [yl IPOBeieHHsI ONUTYBaHb, sK: kahoot.com
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(kahoot.it g1 cTynenTiB) Ta mentimeter.com (menti.com /i CTyfieHTiB),
triventy.com (triv.in s crymenTi), socrative.com. Bigmnosini Ha sanmTaH-
HA CTYAEHTU MOKYTb HafIaBaTy 3 BIACHUX CMapTQOHIB UM IJIAHIIETiB.

BxasaHi cepBicu 1 IPOBENEHHA ONMUTYBAaHb MOXYTb BUKOPUCTO-
BYBAaTJCh /I 3[IiJICHEHHs MOHITOPUHTY IIpOIlecy poOOTH Ta IepeBipku
po3yMiHHA. Y X0fii po60TI 3aCTOCOBYETbCA TAKOX OHJIATHOBUII CepBic
learningapps.org, BUKOPUCTOBYI0UM MIA0TIOHN AKOTO BUK/Ia[adi MOXYTh
CTBOPIOBATY iHTEpAaKTVBHI BIIpaBlM. BMKOHyBaTM Taki BIpaBM Kpalle
Ha IUTAHIIeTaX, X04a Ha CMapTPOHAX TAKOX € MOX/IMBICTD IX BUKOHAHHS.

Hanpukinni 3aHaTTs mas oprauisanii pediexcii pagumo cKopucTa-
TICS cepBicoM answergarden.ch, sikuii jae 3Mory 3i6paru pisHi Bigmosizi
Ha II0CTaBJIeHe 3aIMTaHHA, sAKi OyLyTb IpefcTaB/IeHi y BUIIALL XMapH
cI1iB. BapiaHTu BifimoBigeit, 10 3ycTpi4aloThCA YacTille, Bi;[06pa>1<a}0Tb—
cs mpudrom Ginbimoro posmipy. KinbkicTb BifmoBizmeit Jist KOXKHOTO
BapiaHTY BifloOpa)KaeTbCs, AKIO HABECTM Ha HBOTO BKA3iBHMK MMIII.
Taxox 3 MeTOI0 opraHisanii pediekcii MOYKHa CKOPUCTATHCS 3TaJaHNMU
BMILE BipTya/IbHMMU JOLIKaMIU.

JIna BUKOpUCTaHHA CTY€HTaMM Ha BIACHUX IIPUCTPOAX OH/IATHOBUX
pecypciB BUK/Iaiad MO>Ke BiffoOpasuTy Ha eKpaHi afjpecy 3allaHOBaHO-
ro pecypcy abo migrorysatu QR-Kofi, AKMII BOHU 3MOXYTb CKaHYBaTH
3a JJOIIOMOT00 BOY/[0BaHOI KaMepy BIACHOTO cMapT(OHY Ta BiIIOBITHIX
monatkiB ms ckaHyBaHHA QR-xopi abo BifmosimHoi ¢yHKLiT MeceH-
mxepa Viber. Buknagau st crBopeHHs QR-Kopy MoXKe CKOPMCTATHCS
BiIOBiZHMMY IporpaMaMyu ab0 OHJIAHOBUMIU CepBicaMM I TeHepy-
BaHHA QR-KopiB, 30kpema: https://qrcode.trustthisproduct.com/free-qr-
code-generator.php?lang=uk, https://www.qr-code-generator.com. [lesxi
OHJIAITHOBI cepBicy, AKi MO)KHA BUKOPUCTOBYBATH /I (POPMYBAIbHOTO
OLIiHIOBaHHA 3a TexHonorielo BYOD, takox MicTaTh BOyfoBaHy QyHK-
nito ctBopenHa QR-kopy s norpibHoro nocunanuA. Hanpukaz, mo6
BiIKpUTV Ha BJIACHOMY IIPUCTPOI ONMTYBAHHSA IIPO OHJ/IANTHOBI 3aco6m
11 pOpMyBa/IbHOTO OLIiHIOBaHHA Ha pecypci answergarden.ch, moxna
ckopuctaruca Ak QR-komom, Tak i URL-agpecoro pecypcey (puc. 2.12.1).
Ha puc. 2.12.2 Bino6pa>keHO pe3y/IbTaT IPOBeLeHOTr0 OIUTYBAHHS, Y X071
AKOTO CTY[EHTaM IearoriYHyX CIiellia/IbHOCTeil 6Y/I0 3alIPOIIOHOBAHO
BKa3aTy II0 TpU cepBicu H1s GOPMYBaTbHOTO OLIHIOBAHHA, SAKi BOHU
IUIAHYIOTDb BIIPOBA/IKYBATH y CBOIIT MaitOy THilt mpodeciitHil BismbHOCTI.
Sk 6aunmo, HaOIIbII NONMYIAPHUMU Cepef CTY/IEHTIB 11 GopMyBalb-
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Show and Scan!
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answergarden.ch/895203

Puc. 2.12.1. QR-xop 3 mmo-
CUIAaHHAM Ha pecypc
answergarden.ch

www.thinglink.com

HOTO OIliHIOBaHHA € cepBicu learningapps.org
(27 Bignosipeit), kahoot.com (20 Bigmosineir)
ta padlet.com (17 BigmoBizeii).

B YkpaiHi TexHonorias BYOD e gocutb Ho-
BUM HANpPSIMKOM BUKOPUCTaHHA IMQPOBUX
TeXHONOTil y HaB4aHHI. O4eBuUHI nepesarn ii
BIIPOBA/IPKEHH, ajie BOIHOYAC He BapTO BigKM-
faTy MpoO/IeMHi MUTAaHHSA, SIKi IepelIKoKa-
I0Tb 11 iHTerpamii B ocBiTHIN nporec. Y 3B 43Ky
3 MM Ba)K/IMBMM € BJJOCKOHA/IEHHs HaBYallb-
HO-MeTOAMYHOI 6a3y 3 HaHOI TeMaTMKH, a Ta-
KOX ITi/IBUIIIeHHs PiBHSA 1M POBOi KOMIIETEHT-
HOCTi BUK/TaJjavuiB.

wordart.com .y twiddla.com

mindmeister.com

www.tagxedo.com
google docs

QnSWeI‘gurden_Ch kahoot.com whiteboard.org

piktochart.com
quizlet.com

-~ |@Arningapps.org
padlet.com

onlinetestpad.com

socrative.com

canva.com

mindmiester.com

triventy.com
trello.com

w.studystack.com

realtimeboard.com mentimeter.com flisti.com
www.strawpoll.me
storyjumper

Puc. 2.12.2. Pe3ynpraT ONUTYBaHHA,
IPOBEZICHOTO 3a JOIIOMOTOI0 cepBicy answergarden.ch

HocmimKeHHs, pe3ynbTaTi AKOTO BUK/Ia/IeHi B CTaTTi, IPOBENEHO B PaM-
Kax IpoeKTy «MojiepHisallis mefarorivHol BUILOI OCBITH 3 BUKOPUCTaHHA
iHHOBaMiTHNX iHCTpyMeHTiB BuktafanHA» (MoPED) nporpamu €C Epas-
myc + KA2 — Po3BuToK noreHuiany Buioi ocBitu, Ne 586098-EPP-1-2017-
1-UA- EPPKA2-CBHE-JP. Il crarTs Biob6pakae nuiiie TOIJISIAM aBTOPA,
i EBporeiicbka KOMICisi He MO>Ke HECTH BifIIOBi/Ja/IbHICTD 3a Oy/b-sKe BU-
KOPUCTaHHs iHbOpMaIlii, 110 MiCTUTHCS B Hiil.

(Bembep B.II. Bnposaoscenms mexnonoeii BYOD 0nst popmysanviozo oyiio-
8anHs. THHO8AYITIHI MexHON02ii 8 0c6imi: 30IpHUK Mamepiarnie MiHHAPOOHOT
Hayko60-mexHiuHoi kongpepenyit, 9-11 keimms 2019 p., m. Isano-DPparkiscoxk.
2019. C. 45-47. URL: http://elibrary.kubg.edu.ua/id/eprint/27271/)
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2.13. BUKOPUCTAHHA NMIPUHIOBOIO
OL/IHKOBAHHA B OCBITHbOMY MPOLJECI

Hamanis Mop3e,
Bikmopis Bembep

Y XXI cT. HeMO>XX/IMBO MOJIepHi3yBaT! OCBiTHilI mporec 6e3
ypaxXyBaHHA TEHJEHUIHUX 3MiH, OpPiEHTOBAaHMX Ha CBITOBI CTaHJap-
. lepasi yacTiie MOYKHa TO6AYUTH, 110 OCBITHI pedopMM BUXO[ATDH
3a Mexi ofHi€l lep>kaBy 1 HaOyBalOTh iHTEpPHAI[iOHAIBHOTO XapaKTepy.
AxueHTH 3MilyI0ThCA y 6iK PO3BUTKY 0COOMCTOCTI, BIIPOBA/KYIOTbCS
inHOBawiitHi TexHOsMOTrii, B TOMY 4mcii 11dposi, AKi HEOAMIHHO BUKIIN-
KaIOTb TOTPely [epeoCMMCITIIOBATY Ta BOCKOHAIIOBATH IIeflarorivHi Me-
TOMM. YKpaiHCbKa OCBiTa IparHe BifiTIOBijlaTy MD>XXHAPOAHUM CTaHJAp-
TaM, epebyBae y npotieci nepe6ynoBu, TpaHCHOPMYETHCS, YK€ HOBI
METO/IM Ta TEXHOJIOTil, alallTyeThCA IIifi BUMOTM CY4aCHOCTI Ta PUHKY
mpari.

SAxicumit ocBiTHi mporec nmoTpebye MoumryKy pisHOMaHIiTHUX iH-
CTPYMEHTIB, sIKi 3a6€311e4yBaTUMYTh CAMOCTIIIHY ZOCIiHNIIbKY Ta ca-
MOOPTaHi3aliliHy HiANbHICTb CTY[EHTIB. 3 BIPOBaJ KEHHAM 3Millla-
HOTO, JVCTAaHIiIHOIO HaBYaHHs, [TOABOI BENMKOI KiJIbKOCTI MacOBUX
BigkpuTnx onnanH-kypcis (MBOK) memani 6inbiroro nmommpeHnHs Ha-
OyBa€e TeXHOJIOTisl MipMHIOBOTO HAaBYAaHHS, CK/IaZJOBOIO SKOTO € IipyH-
roBe OIiHIOBAaHHS.

JliarHocTMKa HaBYaHHSA € OOOB SI3KOBMM KOMIIOHEHTOM OCBIT-
HBOTO IIPOILIECY, CIPSAMOBAaHMM Ha BM3HA4eHHA pPiBHA NOCATHEHD
IIOCTaBJIEHUX IiNel, KOHTPO/b, IEPEBipKY, 001K, OLIiHIOBaHHA, Ha-
KONMMUYEHHS CTAaTUCTUYHUX JaHUX Ta IX aHaJIi3, pe(bnexcifo, BUSBJIEH-
Hs AVHAMiKV OCBiTHiX 3MiH i 0cO6MCTICHOTO MOCTYIy CTYZEHTa, Ie-
peBM3HAYEeHHA Liijieil, YTOYHEHHS OCBITHIX IpOrpaM, KOPUTyBaHH:A
IIpOLeCY HaBYaHHA, IPOTHO3YBAHHA MOJA/JbIINX 3MiH Ta PO3SBUTKY
ocBiTHbOTO npouecy. OfHi€0 31 CKIaZOBUX [IalHOCTUKYM HaBYallb-
HUX JOCATHEHDb CTY[EHTiB € oliHIoBaHHA. KjlacM4HUM y CBiTOBill
IpaKTKIi € BU3HaYeHHs HOBo3enaHacbKoro BueHoro K.E. Bi6i, skuii
TPaKTy€ OLIHIOBaHHA SK «CUCTeMaTW4He 30MpaHHA i TayMadeHHS
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¢dakTiB, 3a AKUM Jijjle HACTYIIHUII eTall — CYM>KeHHS NPO IXHIO LiH-
HICTD i BifjlTOBigHe MIaHYBaHHA HMoJanbux Aif» [151, 18]. Baararni,
OLIiHIOBAaHHA BMKOHYE IIiMy HM3KY (YHKIIill B OCBITHbOMY IpOIieci:
KOHTPOJIIOIYY, HaBYaJbHY, AiarHOCTUKO-KOPUIYIOYY, CTUMYJIIOI0-
40-MOTHBAalliliHy, pO3BUBaJIbHY, BUXOBHY, a TAKOXX yIpaBIiHHA IPO-
1J6COM HaBYaHHA.

ITnTaHHA BOpOBaKeHHA B OCBiTHilI porec popMyBaIbHOTO, 30Kpe-
Ma IipMHTOBOTO, OL[{HIOBAaHHS MOPYIIYIOTh Y CBOIX poOOTaX BITYM3HSHI
Ta 3aKoppoHHi HaykoBii: O. BapHa, I. Tony6, O. KysbmiHceka, O. JIok-
muHa, [. @immas, I1. brek, T. Xycen, P. lyakan, M. JloBarTt, b. HyHnas,
A. Cwmir, [I. Baric Ta iH.

®opmyBanbHe OLIiHIOBaHHA, Ha BifIMiHY Bifi TpaUIIiliHOTO, B AKOMY
pe3y/nbTaTy TECTiB Ta KOHTPONbHMX 3aMipiB 3HaHb Ta YMiHb € OCHOB-
HUM JPKEpPEIOM BiZJOMOCTEN IIPO PiBEHb HAaBYaJbHUX HNOCATHEHb Y4HIB,
3MIifICHIOETBCSA Y TICHOMY 3B’A3KY 3 TUM, AK PeabHO BifOyBaBCA IPOIiec
HapyaHHA. [.C. ®imman ta ['B. Tony6 y cBoiit po6oti «PopmyBanbHa
OlliHKa HABYA/JIbHMX pe3y/IbTaTiB Y4HiB» BKAa3ylOTb Ha Te, IO GOpMY-
Ba/IbHE OIiHIOBaHHA Iepen6adae OIiHKY JJOCATHEHDb Y4HIB, BUABICHHA
IPOITYCKiB Y 3aCBOEHHI €/IeMeHTiB 3MICTy 3aj/i TOro, 06 yCyHyTH ix
i3 makcumanpHOIO edexTuBHicTIO [173]. ITocunaounch Ha Takux Hay-
KOBIIB, K A. Cmit, M. JIoBatT Ta [I. Baiic [114], migkpecmumo metado-
Py, SIKa, Ha HAITY [yMKY, BUSHAYA€ CYTHICTh (POPMYBA/ILHOTO OL[iHIOBAH-
Hi: «SIKIIO ysABUTH Y4YHIB B 06pasi poc/iuH, TO 30BHIlIHA (MificyMKoBa)
OLiHKA, IPUITHATHA [J1A TPayLiIHOIO HaBYaHHA, — i€ IIPOLIeC IIPOCTO-
ro BUMIpIOBAaHHA iX 3pocTaHHA. PesynbraTu BuMipioBaHb OyAyTbh Iiika-
BUMM JIJIA1 IOPiBHAHHA Ta aHAIi3Yy, ajle BOHY caMi 110 co0i He BIIMBAIOTD
Ha 3pocTaHHA pociyH. PopMyBa/ibHe OLiHIOBAaHHA, HAaBIIAKM, CXOXe
Ha Hi/KVBJIEHHA i To/uB pocnH. TuM caMmuM 6e3nocepefHbO BIUIMBAE
Ha IXHE 3pOCTaHHA.

AHai3 IOINAMIB CyYyacHMX HayKoBIIiB KpaiH €C Ha olliHIOBaHHA Ha-
BYAJIbHMX JOCATHEHb CTY[IEHTIB CBiJUUTD PO 3MiHM B TeOpil Ta Impak-
UL 1€l ramysi mefaroriky y KOHTEKCTi aKIIEHTYBaHHS OCOOMCTiCHO
Opi€HTOBAHOTO HaBYAHHS, a CaMe: BU3HAHHA TaK 3BaHOI (GOPMyBaIbHOI
¢GyHKII OLiHIOBaHHA, fKa B HAayKOBO-II[JaTOTiYHiil JiTepaTypi Tpak-
TYETbCA AK GOPMyBa/IbHe OLiHIOBaHHA. 3 BIPOBA/PKEHHAM (POPMYBaIb-
HOTO OLIiHIOBAHHA CTY[EHTM CTal0Th aKTUBHUMU yYaCHMKaMU IIPOLECY
HaBYaHHA Ta OLIHIOBAaHHA LUIAXOM PO3IOJiNY BijltoBiganbHOCTi. BigTak
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BOHU He JIMIIe CIIOCTEepiraloTh 3a pe3y/lbTaTaMM OL[iHIOBaHHSA BUKIIA-
fladeM, a 3a/Ily4aloTbCA N0 BUKOPMCTAHHA Ta pO3pOOKM KpUTepiiB oLi-
HIOBaHH:, IO CaMOOIiHIOBaHHA Ta MipMHIOBOTO OIiHIOBaHHA, 0 PO3-
IYMiB HaJl B/IaCHUM IIPOTPECOM y HaBYaHHI Ta BifICTe)KEHHSA Pe3y/IbTaTiB
CBO€ET HaBYA/IbHOI JiABHOCTI, a TAKOXK /IO aHAJIi3y 3BOPOTHOTO 3B A3KY
IJIA BHECEHHA 3MiH y IOJA/NbLINMII IIPOLleC HaBYaHHA /I BJIOCKOHA-
JIEHHS CBOIX 3HaHb, HABMYOK Ta MoBefiHKu. I1if yac mipMHroBoro HaB-
YaHHS BUK/IaJadi MPAIIO0Th CIIIBHO 31 CTYJeHTaMH, 1100 JOTOMOITH
IM y IPOEKTYBaHHI B/IaCHOL CTpATeTil HABYaHHSA Ta OLHIOBAHHA, 3[iil-
CHIOIOTD BCeOIUHY MiATPUMKY, BUCTYIAIOTD y POJIi HACTABHUKA, THIOTOPA
Ta acumitaTopa.

MeTo10 JOCTi)KEHHS € BU3HAYEHHs 0COOMMBOCTE, IepeBar Ta He-
HonikiB, MeTOAiB Ta IMQPOBNUX IHCTPYMEHTIB BIIPOBAKEHHS ITipYHTO-
BOT'O OLIiHIOBAHHA B OCBITHIll IpOLeC 3aK/IaJliB BUILOI OCBITH.

lnoTesa monArae B TOMy, IO YCBiOM/IEHH: IlepeBar Ta HeJO/iKiB
TPagULIiIHOrO Ta MipMHIOBOTO OL[iHIOBaHH: JOIIOMOXKE BUKJIaJjadaM 3a-
K/IaJiB BUINOI OCBiTM e()eKTVBHO IOENHYBATY TPafiuIiiliHe Ta MipMHTO-
Be OILI{HIOBAaHHS, a BIIPOBA/DKEHHs CyYacHMX LMQPOBUX iHCTPYMEHTIB
UL MigTPUMKM IIPMHIOBOTO OLIiHIOBAaHHSA 3BiIIbHUTH BMK/IaJada Bif
PYTUHHOI pO6OTH, HiABUIUTD O3UTUBHY MOTMBALIII0 CTY/IEHTIB JI0 3a-
CTOCYBaHHSA CHCTEMU OLiHIOBAHHSA, CIPUATUME OpraHisarii eeKTMBHOI
IIapHOI Ta IPyHOBOi poOOTU CTYAEHTIB, POPMYBAaHHIO Y HUX HaBUYOK
B3a€EMOOLIHIOBAaHH:A Ta CaMOOLIHIOBAHH:A, CTBOPEHHIO II€[ArOriYHMX
i M POBUX IHCTPYMEHTIB OL[iHIOBaHHSI.

Hna mocATHeHHA MeTU BUKOPMCTAHO HU3KY METOXIB, 30KpeMa mie-
opemuuHUx: CUCTEMHOTO i IIOPIBHABHOIO aHAJi3y HAYKOBUX JIKeperl,
MeTOAMYHOI, CIelia/IbHOI TiTepaTypu AJs 3’CYyBaHHS PO3po6/IeHOCTI
npo6ieMy BIPOBAJKEHHs IIPMHTOBOTO OLIiHIOBAHHSA B OCBITHIII Ipo-
1jeC 3aK/Ia/liB BUIIOI OCBiTH; CMHTe3 i y3araibHeHHS /1A GOPMY/ITIOBAH-
HsI OCHOBHUX IT0JIO>KEHb NOCTi/I)KeHHS; eMnipu4HuxX: eKCIIepTHe ONUTY-
BaHH3, Oecipu 3 HayKOBO-IIeJarOTiYHUMU CHinO6iTHI/IKaMI/I. 3oxpema,
IpefiCTaB/IeHO pe3ynbTaTy ONUTYBAaHHA BMUK/IafladiB IIOZIO 3alliKaBile-
HOCTi OBOJNIOAIHHAM UM(POBMMMU IHCTPYMEHTaMM M/ OL|iHIOBAaHH,
B IKOMY B35/IM Y4acTb 769 BMK/IaJadiB IECTU YKPAIHCbKUX YHiBepCH-
TeTiB-napTHepiB npoekTy MoPed. Takox HaBefjeHO pe3y/IbTaTy ONN-
TyBaHHA HayKOBO-IIe[aTOTiYHMX IpaliBHMKIB KuiBcbkoro yHiBepcu-
TeTy iMmeHi bopuca IpiHdeHKa, B AKOMY B3s/IM y4acTb 84 ocobu. Pe-
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3y/IbTaTX ONMTYBAaHHA IOKa3alM, 110 HYHI NipMHTOBe OLIHIOBAaHHHA
BUKOPUCTOBYIOTh IIOCTilfHO Y HaBY4a/AbHOMY IIpoueci 15,6 % pecnon-
IeHTiB, 62,3 % — 4acTKoBO, 22,1 % — He BUKOPUCTOBYIOThb. BogHO4Yac
51,9 % ommTaHMX TOTOBi BMKOPMCTOBYBAaTM IipMHTOBE OLiHIOBAaHHA
B OCBITHPOMY Ipolieci mic/ist 6111 jeTaIbHOTO 03HAMOM/ICHHS i3 UM
MeTofoM. ToMy aKTyaIbHMM € POSIJIAJ TEOPeTUYHNUX 0COOIMBOCTEN
IIiPMHTOBOTO OLIHIOBAaHH:A Ta peKOMEHJALil MO0 10T0 BIIPOBAJKEH-
HA B OCBITHIll IpolleC YHiBepCUTETIB.

YMiHHA TPOBOAUTH CaMOOLIHKY, pecbneKci}o, OI[iHIOBATM iHIINX,
CTBOPIOBATM iHCTPYMEHTM OLiHIOBaHH:, IIpallloBaT¥ B KOMaH/i Haje-
JKUTD 10 HaBMYOK XXI CT., OCKi/IbKM Cy4YacHa IIOIMHA B CYCIIi/IbCTBI €KO-
HOMiKM 3HaHb Ma€ HABUUTUCSA CAMOCTITHO OI[iHIOBATY CBOIO [isITbHICTB,
poOuTH BiAMOBiHI BUCHOBKM Ta 3MiHIOBATHCSI, @ He YeKaTy peakuii iH-
IIVIX JTIOfieVi /I KOHTPOJIIO Ta OL[iHIOBaHHS [164].

[MTonaTTss GpopMyBaIbHOTO OLiHIOBAHHSA Pi3HMMM HAYKOBIAMU TIIy-
Ma4uUTbCA IO-pi3HOMY. B HalloMy onmMTyBaHHI HayKOBO-II€JaroriYyHNM
crniBpobiTHukam KwuiBcpkoro yuiBepcurery imeni bopmca Ipinuenka
0y/10 3aIpONIOHOBAHO OOpaTy HaibiIbII pe/leBaHTHe O3HAYeHHs Qop-
MyBaJIbHOTO OLiHIOBaHHA. M1 OTpuMany Taki pesynbTaTu:

— iHTepaKTMBHE OLIIHIOBAaHHA IIPOTrpecy y4YHiB, L0 JJa€ 3MOIY BYM-
Te/leBi BU3HAYMTY NOTPeOy Y4YHIiB Ta BiIIOBi[HMM 4MHOM aJjalTyBaTu
npolec HaBYaHHA [159], — 57,7 %;

— JIiA/IbHICTD BYUTE/IA Ta Y4YHIiB, AKa HaJa€ BilOMOCTI, AKi MOXYTb
OyTy BUKOPUCTaHi K 3BOPOTHMII 3B’A30K /ISl KOPEIALil HaBYaIbHOTO
npouecy [11], — 38 %;

— JIBOCTOPOHHII IIPOLIEC MK YYUTEIEM Ta YYHEM 3 METOIO ONTHUMi-
3anlii mporjecy HaB4aHHA [18], — 28,2 %;

— OIiHIOBaHHA, 10 (GOpMye 3HAHHA CTYAEHTIB Ta BUK/Iafiada, —
23,9 %;

— Oyab-sKe OLIIHIOBAaHHsA, sKe JOIIOMAarae y4yHeBi HABYATHCS Ta PO-
3BuBarucs (98], — 19,7 %.

BinnoBifHO 0 pe3y/nbTaTiB MpOBEEHOTO ONMUTYBAaHHA Oy/I0 Ha/JaHO
HiepeBary TakM 0COOIMBOCTAM (GOPMYBATBHOTO OLiHIOBAHHS:

— OLIiHIOBAaHHA HE TiIbKM IPOJYKTIB HAaBYA/JIbHOI HiABHOCTI, aje
1 mponecy HaB4aHHA — 60,6 %;

— po3pobKa KpUTEPiiB OLHIOBAaHHS Ha OCHOBI IIOCTAaBJIEHMX Ha-
BYAJIbHUX 11i/TeN1 — 54,9 %;
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— Y4acTb CaMMX CTY/IEHTiB B OL[iHIOBaHHI — 47,9 %;

— TIPOLIECHMII XapaKTep OLiHIOBaHHA — 35,2 %;

— BUKOPUCTAHHSA €I€KTPOHHUX IHCTPYMEHTIB [/ OLHIOBAHHA —
26,8 %;

— BiJJICYTHICTb BiJJKpUTOIO IOPiBHAHHA PE3yNbTaTiB pi3HUX CTY-
nmeHtiB — 21,1 %.

B onuTyBaHHi, B AKOMY B35/ Y4acTh 769 BUK/IaadiB IIeCTU YKPaiH-
CbKMX YHiBepCUTETiB — YyYacHMKiB MiXHapomHoro mpoekty MoPed,
ofivH 3 67I0KiB 3anuTaHb 6yB IPIUCBAYEHNIT BU3HAYEHHIO PiBHS 3alliKaB-
JICHOCTi BOJMIOAIHHAM LMQPPOBMMY IHCTPYMEHTaMM Pi3HUX KaTeropii,
30KpeMa TaKMMM, SIKi MOXYTb OyTM BMKOPUCTaHi i 360Dy JaHUX
Ta (OPMYBAJILHOTO OIiHIOBaHH:A. Pesy/nbraTy ONUTYBaHHA IIPENCTaB-
7eHi Ha puc. 2.13.1-2.13.4.

I Bvicokwii M CepepHiii I Husbkwid
300

200

100

®opmMu Ta ONMTyBaHHA CoujanbHe reorpadiyHe KapTyBaHHs

Puc. 2.13.1. PiBeHb 3a1jikaB/IeHOCT] BOTOIIHHAM IM(PPOBUMY iHCTPyMEeHTaMuU
st 360py JaHuX Ta GOPMYBAIbHOIO OL[iHIOBAaHHSA

I Bucokvii M CepesHit B Husbkuii

300

200

100

Cuctemu ynpaeniHHa CucTemu ynpaeniHHa CucteMu ynpasaiHHs ABTOPCbKi MporpamHi
BMICTOM caliTy HaBYaHHAM HaBYa/IbHUM BMICTOM npoAyKT!

Puc. 2.13.2. PiBeHb 3aljikaB/IeHOCT] BOMOIIHHAM IU(PPOBUMY iHCTPyMeHTaMuU
I/ 3[iJICHEHHA YIPaB/IiHHAM HaBYaJIbHMM IIPOLIECOM
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400 I Byicokuii M CepefHin [l Husbkwii

300
200
100
0
IHCTpyMeHTV ans IHCTpyMeHTV ans IHCTpyMeHTH Bigeo-
CMiNKYBaHHA B peXWMi  CMiiKyBaHHsA 3acobamu A9 BeAEHHA Ta ayAiokoHpepeHLji
OHNanH MOBiNIbHUX NPUCTPOIB Mikpobory

Puc. 2.13.3. PiBeHb 3a1iKaB/IeHOCT] BOMOAIHHAM LM(POBUMIM IHCTPyMEHTaMM
JUIA CIIJIKYBaHHA Ta 06MiHy MOBiJJOMIEHHAMM

400 MM Bucokvii M CepeaHiit I Husbkni

300
200
100
0
Pecypcu Kanenaap IHcTpymenTV ana KoHcnekTtyBaHHA /
ANA OLiHIOBaHHA NAaHyBaHHA 3aHATTA CMUCOK 3aBAaHb

Puc. 2.13.4. PiBeHb 3a1jikaB/IeHOCT] BOMOJIHHAM IV(PPOBUMIY iHCTPyMEeHTaMuU
U1 opraisanii po6oTn

IIpencraBneHi pesynbTaTy NEMOHCTPYIOThH, WO MEHIIE ITOJIOBMHU
ONMTAHMX BUKJIA/Ia4diB BUABIAIOTh BUCOKUI PiBE€HD 3al]iKaB/IEHOCTI BO-
JIONiHHAM BKa3aHUMM iHCTPYMEHTaMH, L0 JOBOAUTh HEOOXiJHICTh Ha-
IOAHHA BMUK/IaJadyaM MeTOAUYHOI HMiATPMMKM B NPOLECi BIPOBAIKEHH
PPOBUX IHCTPYMEHTIB J/I OLiHIOBaHHS.

[ mipTpuMKy GpopMyBaIbHOTO OLIIHIOBAaHHS MO>KHA BUKOPUCTOBYBa-
TU pi3Hi NefaroriuHi iHcTpymenTH. Tak, yuacHukn gocnimxenHa KuiBcbko-
ro yHiBepcuTeTy iMeHi bopuca IpiHyeHKa nepeBary HaflaloTh 3alIMTAHHSAM,
1[0 CIIPSIMOBYIOTDH HaB4YaHHS (64,4 %), Ta pedrekcii (63 %) (puc. 2.13.5).

PiBeHb 3aCBOEHHA CTY/IeHTAMM 3HaHb 3a/IKNUTD Biff GOpMY HaBYa/Ib-
HOI pobotu (puc. 2.13.6). Tomy mns nifBuieHHs epeKTUBHOCTI HaBYaH-
HA Iepef0avaeThCs 3aCTOCYBaHHA PisHUX GOPM, METOZIB Ta TEXHOJIOTI,
30KpeMa IIPaKTUKa yepes Jil0 Ta HaBYaHHA Y CiBpoOiTHUITBI [163].
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KinbkicTb yyacHukiB, o obpanu
neAarorivHi iHCTpyMeHTV ¢pOpMyBabHOrO OLiHFOBaHHSA

70%

60%

50%

40%

30%

20%

- _nil in

0% —
B Py6puikatopu [ 3anuTaHHs, AKi CNPAMOBYIOTb HaBYaHHs
B OuiHIOBaHHA NPOEKTHOT AiANLHOCTI | [loptdonio cTyaeHTa

KputepianbHi Tabanui = Pednexcis

B OnunTyBa/bHUKK 3i 3BOPOTHIM 3B'A3KOM

Puc. 2.13.5. IlegaroriuHi iHcTpyMeHTN GOPMYBaIbHOTO OL[iHIOBaHHS

PiBeHb 3aCBOEHHA 3HaHb
100%

90%
80% W Jlekuis

70% B YutaHHs

60% B Bigeo- Ta aysiomatepianu
50% B [leMoHcTpaLis

40% [Onckycis B rpynax

30% W MpakTuka Yepes gito
20% l B HaByaHHs iHLINX

10%

—

Puc. 2.13.6. 3ane>xxHicTb piBHA 3aCBOEHHA CTYleHTaMU 3HaHb
Bifi popmu HaBYaIbHOI pO6OTH
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HaBuaHH: B yMOBax “peer-to-peer, abo mipyHroBe HaBYaHHSA, CIIPs-
MOBaHe Ha aKTUBHE 3a/Iy4eHHA B OCBITHIiI IIPOLEC YCiX 10r0 YY4aCHUKIB.
B ocHOBIi NipMHroBOro HaB4aHHA — PiBHOIPAaBHICTD YCiX, ACKPaBO BU-
paxkeHUiT Cy0’eKT-Cy0’ €KTHMII XapakTep KOMYHiKallii, CIpsMOBaHMIT
Ha JOCATHEHH: NeBHMX IefJarOTiYHNX Iii/Ieil, pO3B’I3yBaHHA IIOCTaBJIe-
HIIX 3aBJIJaHb 32 JOIIOMOTI'OX0 OpraHisalii B3a€MOfii, BpaXyBaHHA BIUINBY
KO>XHOT'O Ha MEPEXXeBE CIiBTOBAPUCTBO i, HABIIAKM, BIUIVMBY CIII/IBHOTH
Ha KOXKHOTO 3 11 4/IeHiB.

IlipyHroBe OLiHIOBAaHHA Mae€ JIEIIO iHIIY CIPAMOBAHICTDb, HDK caMmo-
OLI{HIOBAHHA, i B II/IOMy BM3HA€TbCA HEBiJ'€EMHOI0 4acTHHOI (OpMy-
Ba/JIbHOTO OIiHIOBaHHA. [leAKi [MOCTIJHUKM PO3ITANAITh IMipUMHTOBE
OLIiHIOBaHHA AK CAMOCTIIIHY CTpaTeriio, ajie 4acTillle BOHO BBAXKAETHCA
JOJATKOBYUM JI0 CaMOOIIiHIOBaHHA [12].

BusHaueHHA HipMHIOBOTO OLIHIOBAaHHA OyIM HKOCUTH pi3HOMa-
HITHMMM, XO4Ya HAYKOBIIi 3arajoM IIOTOJPKYIOTbCA 3 TUM, 11O BOHO
nepen6adae OLiHKY CTY[eHTOM pe3y/IbTaTiB HaBYa/JIbHOI JifATbHOCTI
inmoro crypeHnTa. [lipuHrose oliHIOBaHHS TaKOX Oy/I0 ONMCaHe fAK
cTpareris, sika mepepgbadae MPUITHATTSA CTY/eHTaMy pillleHb II0/[0
poboTy iHmMX JTIOfel, 10 3a3BUYall BiflOyBaeTbCs, KOMU CTYREHTH
IpaIIOTh Pa30M HaJ CIIJIbHUMMU POEKTaMM ab0 HaBYAJIbHUMIU 3a-
BraHHaMu [88].

[TepeBaru mipuHroBoro HauaHHs [160]:

— aJIalTMBHICTb OCBIiTHIX oprasiszauiii, ¢axisiiB Ko yMOB, 110 3Mi-
HIOIOTBCS, IIBMAKA PeaKIlis Ha 3MiHM PUHKOBOI KOH IOHKTYpU, HOBi BI-
MOTY PUHKY, HiBUIIEHHA PiBHA BiIMIOBIJHOCTI COlia/IbHO-€KOHOMid-
HVM, COLIIOKY/IBTYPHUM, OCBiTHIM HOTpe6aM CYCIi/NbCTBa;

— KOHIEHTpallif [iA/JIbHOCTI YYaCHMKIB MepeXeBOl B3aeMOfii
Ha CBOIX KJIIOUOBUX Hpoq)eciﬁmmx, aKa/IeMiYHMX KOMIIETEHIiAX, yHi-
KaJIbHVX IIpoliecax, 1110 Bi,IL6YBaIOTbCH y cdepi ocBiTH;

— BUKJIIOYEHHs NyOTI0BaHHA HU3KY (QYHKIIiIT yIaCHUKAaMU Mepexe-
BOI1 B3aEMO/Ii];

— 3aJ/lydeHHA [0 peayizaiil coibHOi akajeMmiuHoi, mpodeciitHol
His/IPHOCTI KOMIIETEHTHMX YYACHUKIB, SIKi BOTOAIIOTh HEOOXigHMM pe-
CYpPCHUM IIOTEHIIia/IoM;

— nigBuieHHs eeKTMBHOCTI MexaHi3MiB 00MiHy iHdopMmalieo
MDK y4acHMKaMyu HeOpMa/lbHOI MepexxeBoi B3a€MOJii, TMpa)KyBaHH:
IIEPEJOBOro JOCBiNY, IHHOBALITHMX IIPAKTUK;
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— peasisallis BifHOCKH ITApTHEPCTBA Y IIPOLIEC JOCATHEHHA ITEBHUX
pe3y/nbraris;

— BiICYyTHICTb IPOCTOPOBYX, YACOBUX OOMEKEHb;

— NiABUILEHH PIBHA KOHKYPEHTOCIPOMOKHOCTI YY4aCHUKIB IipyUH-
TOBOTO HaBYAHHS;

— MiBUIIEHHA TEMIIB ONEPAaTUMBHOCTI, reHepauil Ta TpaHC/IALIL
crelliayri3oBaHMX 3HAHD;

— BMCOKMII piB€Hb IHHOBALII/IHOI AKTMBHOCTI, TOTOBHICTb i IIparHeH-
HA JI0 3MiH BiITIOBiTHO 1O BUMOT MiH/IMBOTIO CBiTy, 3pOCTaHHA BUMOT 10
piBHA npodecioHami3My negarora.

Crenudika mipyHroBoro HaBYaHH MOJIATAE B TOMY, 1110 BOHO HAapo-
JIM/IOCS CAMe 3 TUX MOYK/TUBOCTelL, AKX paHilie He 6yno. Voro ocoa —
1ie [HTepHeT, TexHoorii Be6 3.0, MacoBa onudposKa pisHUX MarepiasiB
i Bermka KiZIbKicTh BifKpuTHX OCBiTHIX pecypcis [81].

Hamn Oymu BupineHi mnepeBarm Ta HeJOMKM TpajuILiiIHOrO
(mab6n. 2.13.1) Ta nipuHrosoro (ma6sn. 2.13.2) oLiHIOBaHHA, AKi MU paH-
JKyBa/lM 3a BiJCOTKOBMM IIOKa3HMKOM i TPMMKM KOJIET B Pe3y/bTarTi
IIPOBEJIEHOTO ONNUTYBaHHA.

Tabnuys 2.13.1

[IEPEBATU TA HEJTIOJIIKU/ TPAIIUIIIMHOTO OIIHIOBAHH A

IlepeBarn Hepmomixn

OuintoBanHsa pobotu daxiBiem MOXX/IMBICTD yIIepeKEHOTo OLiHIO-

.. N 68 % 69 %
3 IeBHOI IpefMeTHOI chepn BaHHA 3 60Ky BUK/IaJada
IlepeBipka piBHA 3acCBOEHHA Heo6xinHicTh BUK/IafadeBi BUTpaya-
HaBYa/JIbHOTO Marepiany cTy- | 58 % | TM 3Ha4yHy KinbKiCTb yacy Ha mepe- | 61 %
AeHTaMu BIpKY Ta OLIHIOBaHHS pO6IT
BusBneni Tta BkasaHi HemOMiKMU . .

o, | OlliHIOBaHHA JMIIe KiHLEBOrO pe- o

JAI0Th 3MOTY CTyJeHTaM HaB4a- | 57 % 33%

3y/IbTaTy
TIICS HA BJIACHMX IIOMUJIKAaX

CTrymeHT BYaTbCs JIMIIE HAa CBOIX
53 % | moMMIKaX, He BPAXOBYIOTb JOCBIf | 25 %
IHIIMX

OniHoBaHHSA KiHIIEBOTO pe3y/ib-
TaTy pobOTH CTy/IeHTa
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Tabnuys 2.13.2

I[MEPEBATY TA HEOOJIIKM ITIPMHIOBOTO OLIIHIOBAHHA

Ilepesarn

Hepomixn

Amnanisynoun poboru iHINX, CTyJeH-

MoxyTb Oyt mpomyuieHi

PeBipKy Ta OLiHIOBaHHSA POOIT

TU MOXXYTb BUABUTY TUIIOBi IIOMMUIKY, | 71 % | Ta He BKasaHi MOMM/IKM, Ha- | 78 %
AKX BapTO YHUKATU SIBHI B po6OTi
OuiHoBanHs pobotu He ¢a-
Ilocunennsa nposopocTi OLiHIOBaHHA 60 % | xiBleM Moke mpusBecTH 7o | 60 %
HEKOPEKTHOI OL[iHKI
. MOXX/UBICTh HEZOTPUMAaHHSA
PoboTy iHIMMX MOXYTb HAmaTH CTY- —— Bf’ralfosneﬂmx
JleHTaM ifiel 1o/j0 IIAXIB MoKpaieHHA | 60 % Y A . |46 %
AKOCTI BIACHIX DOGIT TepMiHiB BMKOHAHHA eTalliB
P MiPMHIOBOTO OL[iHIOBAHHSA
Opranisanis po6oTu cTyneH-
MoruByBaHHs CHilbHOI pobOTH CTY- 58 o TiB Ta OIJC KPUTEPIiB OLIiHIO- 229
. (9 . (4
TIeHTiB BaHHA BYMAarae 3Ha4HOI Ki/lb-
KOCTi 9acy BUK/Iaflaya
O1jiHIOBaHHA POOIT IHIINX CTY/ICHTIB 3a
NIeBHUMM KPUTEPiAMM JJa€ 3MOTy Kpaue | 44 %
YCBiIOM/IIOBAaTy HaBYaIbHMIA MaTepia
Komu onHy po6oTy aHasmisylTh Ta Oli-
HIOIOTb Ki/llbKa CTYJIEHTIB, MiicyMKOBa | 43 %
oljiHKa Oyie HeyIepemKeHO0
QopMyBaHHA HAaBUMYOK MUCTIEHHS BU- 36 %
. . 0
COKOTO PiBH:A Y CTYI€HTiB
Buxagay BuTpadae MeHI1lIe Yyacy Ha Iie- 36 %
(]

Otxe, HEOMIKM TPAAUIITHOTO OLiHIOBAaHHA MOXYTb OyTI YCYHYTI
3aBIAKM BUKOPUCTAHHIO IIiPMHIOBOTO OL[iHIOBAHHA.

Pe3ynbTaTyt IpOBeeHOr0 ONMUTYBAHHSA IIOKa3ajy, 1O cepen Lug-
POBMX IHCTPYMEHTIB, AKi BMK/Iafadi BUKOPUCTOBYIOTb B OCBITHbOMY
Ipolieci, HaiOi/IbII MOMY/IAPHUMM € eIeKTPOHHA IOIITA, KOMII I0TepHi
TECTH, 110 NepeBipAITHCA aBTOMATIYHO, Ta poO0Ta 3i CIIIIBHUMU TOKY-
MeHTaMM YU npeseHTarissmu (mabzn. 2.13.3).
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Tabnuys 2.13.3

BMKOPMCTAHHSA BUKITATAYAMU IMOPOBMX IHCTPYMEHTIB

B OCBITHbOMY ITPOIJECI
ITudposi incTpyMeHTH Toxasegs
BUKOPVICTaHHS

Enexkrponna momra 68,8 %
KomITfoTepHi TecTH, 1110 epeBipsAITHCSA Ta OLIHIOIOTHCS aBTOMATUYHO 58,4 %
Pob6ora 3i ciinbHNIMM NOKYMEHTAMM, IIPE3EHTALiAMNI 51,9 %
Pecypc 3aBgannsa B LMS Moodle 28,6 %
Tectn onnaitn 22,1 %
Kaptu sHanb 19,5 %
Wiki-pecypcn 16,9 %
ConjianpHi Mepexi 16,9 %
Pecypc Ceminap B LMS Moodle 15,6 %
Dopymu (B Tomy uncti Popym 8 LMS Moodle) 14,3 %
Kpocsopan (Hampukinaz, Hot Potatoes, Learning Apps) 13 %

Martepiamu Smart Notebook 9,1 %
Pecypc Imocapiit B LMS Moodle 9,1 %
Yatu (B Tomy uncni Yar 8 LMS Moodle) 52 %

Pasom 3 TuM aHaji3 ONMTyBaHHA MOKasaBs, WO JeAKi pecypcH, fAKi
MOXYTb OyTV BUKOPUCTaHI /ISl MiPMHTOBOTO OLIiHIOBaHHS, 3aCTOCOBYE
MeHIIle TPETUHI BUK/Ia/ladiB, IpU LIbOMY BOHM He 3aBXKIV BPaXOBYIOTb
yCi MOXKZIMBOCTI Ta 0COO/MMBOCTI TaKMX 3ac00iB, OTHUM 3 SIKMX € OpTaHi-
3allis mapHoi 4y rpynoBoi po6oTiu.

3a ocTaHHi lecATIIITTA GOpMyBaIbHE OLIHIOBAaHHSA aKTMBHO BIIPO-
BaJKYETbCS y CBiTi, 30Kpema y kpainax €C, Ta HabyBae femani 6inb-
moi Baru B Ykpaini. Vloro ocobmmsoctsiMu € cnipusinis GopMyBaHHIO
Ta PO3BUTKY OCOOMCTOCTi CTY[EHTA, IO IOCATAETHCA 32 PaXyHOK 3a-
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Oe3nevyeHHs eeKTMBHOIO 3BOPOTHOTO 3B’S3KY 31 CTYHEHTOM, J1Oro
aKTUBHOI y4YacTi y Ipoleci HaBYaHHHA, IOCTIIHOrO KOPUT'yBaHHA Ha-
BYA/IbHOTO IIPOIECY, MOTUBYBAHHSA CTYHEHTA, YCBiJOM/IEHHA HUM Bifi-
[IOBiZIa/IbHOCTI 32 BllacHe HaBYaHHs. HaBuaHHs B yMoBax “peer-to-peer”
CTaBUTb Ilepe] IefaroroM HoBi 3aBgaHHA. OCBiTAHM MaloThb OyTH ro-
TOBMMU SIKiCHO JJOOMPATV TeXHOJIOTII Jiyis peaisanil mipuHroBoi B3ae-
mopii. CTyfieHT, B CBOIO 4epry, Ma€ HaBUMTHUCH OYTH BifIoBiganbHUM
3a IIpe/ICTABIEHNII HUM KOHTEHT, 3aCTOCOBYBAaTU HaBMYKM KOMYHiKallil
Ta CHiBPOOITHMIITBA, KPUTUYHO MUCIUTH Ta BMi/lO BMPIIIyBaTV KOH-
¢nikTHI cuTyarnii.

IloepHaHHsA TpapMULiHOTO Ta MiPMHTOBOTO OIiHIOBAHHA [OIOMO-
’)K€ YHMKHYTU HEOMIKiB TPaJMIiiHOTO OLIHIOBaHHS, 2 BIPOBaJKEH-
HA 3aco6iB IKT pna migTpuMky mipMHroBOro OLHIOBaHHA 3BiIIBHUTDH
BUKJ/IaJlada Bifj pyTMHHOI po60TH i ZacTb 3Mory 6inblI AKiCHO OpraHisy-
BaTH MAPHY Ta TPYIOBY pOOOTY CTYAEHTIB, CPOPMYBATU y HUX HABUYKI
B3aEMOOI[IHIOBAaHHS Ta CAMOOIIiHIOBAaHHS.

Pesynbpraty mpoBefeHOro onMTyBaHHA MOKasany, o 51,9 % Hayko-
BO-IIEJaTOTiYHUX CHiBPOOITHUKIB TOTOBi BUKOPUCTOBYBATU IiPMHTOBE
OLIiHIOBaHHS B OCBITHbOMY ITpOIieci MMic/IA OiIbII eTa/IbHOTO O3HAIOM-
JIeHHA 3 Jioro ocobmuBocTaMu. Cepey M06aXKaHb PECIOHAEHTIB Oynmn
MPONO3NILiI OO0 IPOBEJEHHA HAYKOBO-METOAMYHIX CEMiHAPiB Ta Maii-
cTep-KiaciB 3 BUKopucTanus 3aco6is IKT mis migTpuMky miprHroBoro
OIliHIOBAHHSI.

(Mopse H.B., Bembep B.Il. BukopucmanHs nipuHe08020 OyiHi08aAHHS 8 0CBiM-
HooMy npouyeci. Biokpume océimue e-cepedosuuge cy4acHozo yHiéepcumeny:
enexmponHe Haykose Paxose sudanus. 2019. Ne 6. C. 44-54. URL: https://doi.
0rg/10.28925/2414-0325.2019.6.4454)
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2.14. BUKOPUCTAHHA XMAPHWX CEPBICIB
A/19 MNIPUHIOBOI B3BAEMOAIT
B OCBITHbOMY MPOLJECI

Bikmopis Bembep,
Aap'a Hacmac

OcBiTHIll Tpollec Cy4acHOTo 3aK/lIaJy BUIOI OCBITM HEMOX-
JMBO yABUTHU 0e3 3MiH, fKi 6a3ylOTbCs Ha MDKHAPOJHMX CTaHAApTaxX
Ta TeHAeHLiAX. CBiTOBI 3MiHMU B Ta/lysi OCBiTM BKa3ylOTb Ha Te, 1[0 IIpio-
PUTETHMM CTA€ PO3BUTOK OCOOMCTOCTI, OCBITHI TeXHOJOTII MalOTh Bpa-
XOBYBATH iHJVBi/Iya/IbHi TPa€KTOpii HABYaHHA CTY/I€HTA, TEXHIYHi 3acO-
Ou 3abesredyBaTy IalITUBHICTD, @ METOAM BUK/IAIaHHA MAIOTh IIOETHY-
BaTY IHefaroriuHi mpuitomn i3 texnivauMu sacobamm. Ocsita Ykpainu
nepeOyBa€ y mepexi[HOMY CTaHi, HAMara€TbCsl BiTHANTI CBOIO TPAa€EK-
TOPII0 PYXY i3 ypaXyBaHHAM KPallloro Mib>KHapOJHOIO JOCBiY, ajamnTye
MDKHApPOJHI CTaH[ApTU Ta BUIIYKYE HAKpalli IeJaroriyHi METOAUKIN.
CTyfeHT 3aKIafy BULIOI OCBiTH OTpebye ocobMcTicHOrO mifxony, Bia-
KPUTOCTI pecypciB I HABYaHHA Ta CAMOIIi3HAHHS, IIEpEXOAly Bifl mepe-
BaXHO iHpOpMaTNBHUX POPM O METOAIB i GOPM aKTUBHOTO HaBYAHHSA
3 BUKOPMCTAHHAM €/IeMEHTIB IPO6/IEeMHOCTi, HAYKOBOTO IIOLIYKY TOLIO,
Bifl CYBOpPO per/laMeHTOBAaHUX KOHTPOJIbOBAHUX CIIOCO6IB opraHisamii
IIeJarOTiYHOrO MPOLECY 10 PO3BMBAIbHUX, aKTUBi3yI04YNX, IEPETBOPEH-
Hs [IO3MIIil1 Iefjarora i cTyieHTa Ha 0COOUCTICHO piBHONPaBHi, HA O3M-
1ii moaei-criBpo6iTHUKIB.
3abesneyeHHA AKICHOTO OCBITHBOTO IPOLeCy IOTPpebye MOUIyKY pis-
HOMAaHITHMX iHCTPYMEHTIB JI/IA CaMOCTITHOI JOCTiTHNIBKOL Ta CaMOOP-
raHi3aliitHOI Ais/IBHOCTI CTyHEHTiB. 3 BIIPOBA[PKeHHAM 3MillIaHOTO, ANC-
TAHILI/IHOTO HaBYaHH:A, II0SIBOI0 BE/INKOI KiJIbBKOCTI MaCOBUX BiIKPUTUX
OHJIAJTH-KYPCiB HabyBa€ IOLIMPEHHS TeXHOJIOTiA MiPMHIOBOrO HaBYaH-
HA (peer learning). CKagoBoIo MipMHIOBOTO HABYAHHA € MiPMHTOBE OLli-
HIOBAHHA (peer assessment), ke Ta€ 3MOTY BUK/IalaueBi BUIITH 332 paMKI
CTaHAAPTHUX (OPM JiarHOCTUKY HaBYAIbHUX HOCATHEHbD, & CTYAEeHTOBi
OLI{HNTY POOOTY CBOIX OfHOJIITKIB, BUSBUTU CTAHAAPTHI IIOMU/IKA Y BU-
KOHaHHI Ta IEPEOCMUCIIUTH 3aBIAHHA.
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MeTo10 BOCTIKEHHS € BU3HAYE€HHS 0COOMMBOCTEl BUKOPUCTAHHA
XMapHMX CEPBICIB [/ BIIPOBAJ KE€HHA MIIPMHIOBOI B3a€MOJII B OCBIiTHI
IIpOLleC 3aK/IaJliB BUIOI OCBITH.

Tepmin “peer-to-peer” 6yB Brepuie BuKopuctanuit y 1984 p. Ilap-
6ayenom Vionyryiitcmanom (Parbawell Yohnuhuitsman) mpu pospo6ui
apxitektypu Advanced Peer to Peer Networking ¢ipmu IBM. Lleit Tep-
MiH BMKOPUCTOBYBABCS /I NOSACHEHHS (YHKIIOHYBaHHS KOMII I0Tep-
HOI MepexXXi, TPUHLMI poOOTH KO 3aCHOBAHO Ha PiBHOIIPABHOCTI ydac-
HIUIKIB i XapaKTepusyeTbCsa TUM, IO iX eleMeHT! MOXYTb 3B A3yBaTUCA
MiX 00010, Ha BiIMiHY Bifi TpaiuIIiltHOI apXiTeKTypH, KOJIN JIMIIIe OKpe-
Ma KaTeropisl y4acHMKIB, Ka Ha3MBA€ETbCA CepBepPaMM, MOXKe HaJjaBaT
neBHi cepBicy iHmmM. OT)Xe, KON TEPMiH “peer-to-peer” 1movyasayn BUKO-
PUCTOBYBAaTU B OCBITi, TO J10r0 OCHOBHA i/ied 3a/IMIIM/Iach: CTYIEHTH CTa-
7Y piBHOIIPABHMMI YYaCHMKAMM OCBIiTHBOTO IIPOLECY, MOXKYTD CIIiIBHO
CTBOPIOBATYU HaBYAJIbHMII KOHTEHT, 0OrOBOPIOBATH B IPyIIaxX MpoOIeMHi
MOMEHTH, 3JiJICHIOBAT) OLIiHIOBaHHA IHIIMX YYacCHMKiB, BUKOPUCTO-
BYBaTU BifIlyKM [Nl BIOCKOHAJIEHHA CBOIX 3HaHb Ta HaBMYOK. ITim gac
HipMHTOBOTO HaBYaHHA BMK/IAZladi He BiIMOB/IAIOTLCA Bij 3000B’A3aHb
nepeq CTyfleHTaMy B IpOLieCi HaBYaHHA Ta OLiHIOBAaHH:A, a IPALIIOIOTh
31 CTyfeHTaMy, 100 JOIOMOITY IM PO3pOO/IATH CTparerii HaBYAHHS
Ta OL[iHIOBAaHHS, 3/i/ICHIOIOTh BCEOIUHY MiTPUMKY, BUCTYIAIOTh y PO
HACTaBHUKA, THIOTOPA.

Crenndika mipMHroBoro HaBYaHHSA, MiPMHIOBOI B3a€MOAIl 3 BU-
kopuctanHaM IKT, nmonsrae B Tomy, 1[0 BOHO HApOAMIOCS caMe 3 TUX
MOXX/IMBOCTEN, AKUX PaHille He 6y710. Moro ocHoBa — ne InTepHer,
texHoorii Be6 3.0, macoBa onudpoBka pisHUX MaTepianiB i Bennka
KiTbKicTh BifkpuTtux ocsitHix pecypciB (OER — Open Educational
Resources). [Ipukmagom ycninrHo ¢GyHKIIiOHYI0YOI CHCTEMH HipUHTO-
BOI B3a€MOfIil 3a KOpfloHOM MoxKe Buctymnatu Peer 2 Peer University
(P2PU) [97], sika mie 3a migTpuMKy Ynkasbkoi my6mivnoi 6i6mioTexn
i cnpsiMmoBaHa Ha onTUMisalio B3aeMopii y mpodeciitHiit megaroriu-
Hill Tanysi. IHIIMM NpMKIafoM MOXYTb CIYTyBaT! MacOBi BiKpuUTi
onnaitH-Kypcu (MBOK), ocHOBHa ifes AKMX monAarae y HafgaHHi ciy-
XayaM HeoOMe>KeHOT0 YacOM YM TePUTOPI€I0 JOCTYIY A0 Pi3HOMAHIT-
HIX HaBYaJIbHUX pecypciB. [lipunrosa B3aemopis y MBOK 3a3Buuaii
peasni3yeTbcs Yepe3 MOX/INBICTb BUKOPUCTAHHA GOPYMiB A KOpU-
CTYBayiB, AKi JOIIOMAararoTb CTBOPIOBATY i MiATPUMYBaTU CHiIBHOTYU
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CTYHEHTiB, BUK/IAa/a4iB i aCMCTEHTIB i3 3a/ly4eHHAM IPOBiHOIO MiX-
HapopHoro gocsiny. Jo Halnonynaprimux MBOK MoxHa BigHecTH
TaKi:

— Coursera (Crendoppckuit yHiBepcurer);

— MIT Open CourseWare (MaccauyceTcbK1it TEXHOMTOTiYHNUI iHCTH-
Ty1);

— EdX (MaccauyyceTcpKuil TeXHOMOTiYyHMIT iHCTUTYT Ta lapBapa-
CbKMII YHiBepCcHTeT);

— Prometheus (3BO Ykpaiuu) Toio.

3aco60oM I Ha/larofpKeHHs MipMHTOBOI B3a€EMOAii MOXYTb Ta-
KOX C/IyryBatu TeMaTuyHi 6moru. ¥ crarri “Blogging as an Innovative
Method of Peer-to-Peer Educational Sharing” [85] aBropy BkasyioTb
Ha e(PeKTUBHICTb BefleHH: 6710TiB y cdepi mpodeciltHol MegaHOI OCBiTH
VIS CUCTEMATUYHOTO MifiBUIIeHHA KBaTiikallii MeINYHOTO IepCOHATy.
[TpoBeneni gocmimkeHHs 3adikcyBanu MigBUIEHHA 3alliKaB/IeHOCT] Ha-
BYa/JIbHMM MaTepiajioM, OCKIIBKU Ti, XTO HaBYAETbCS, MOITN Y BilbHil
¢dopmi BukmacTu marepian abo ctBoputi Gopymu st 06TOBOpeHHs, Ta-
KOXX Bifl4yBasiach MiATPMMKa IIPOEKTIB Ta 3a1liKaB/IeHICTh y mMyOiKamisax
cepen Korer. [Ipy>xHa Ta mpodeciitHa atMocdepa, 3pydHUl ZOCTYI 0
pecypciB Ta B3aEMOZIOIIOMOTa CIIPUSIOTh PO3BUTKY He Ti/IbKY podeciit-
HUX AKOCTEII, ajie i1 BMIHHA CIBIIPAII0OBATH, TOMEPAHTHO CTABUTHCH O
iHIIOI IYMKM Ta OII€PATMBHO pearyBaTy Ha HaBYa/IbHi BUK/IUKIL.

OckinbKky yKpaiHCbKa MOJNIOAb, AK i IXHI OfHOMITKM Yy CBiTi, Iepe-
B)XHY OUIBLIICTh Yacy MPOBOAUTD 32 BUKOPUCTAHHAM Pi3HOMaHITHUX
KOMIT I0TEPHIUX IPUCTPOIB Ta LiI0060BUM JOCTYIIOM [0 Mepexi [HTep-
HET, M} IIpOaHa/isyBajy XMapHi CepBicH, 3a JOIIOMOIOK AKMX MOXXHA
peanisyBaTy IMipMHTOBe HaBYaHH:A, Ta BU3HAYV/IM NUIAXY BIIPOBaJKEH-
H IIPUHTOBOI B3a€EMOJ1 3 IX BUKOPUCTAHHAM:

1) BukopucTaHHs GopyMmis, 4aTiB, 30kpema B LMS Moodle;

2) aBTOMaTH3alisA NipMHTOBOTO OL[iHIOBAaHHA 3a IOIIOMOTOI0 Pecypcy
«Ceminap» (Workshop) 8 LMS Moodle;

3) BUKOPUCTAHHS JONATKIB /I MiPMHTOBOTO OLiHIOBAHHS B TOCTIf-
HUIBKIX HaBYaabHMX IpocTopax (ILS — Inquiry Learining Spaces), po-
3pobneHux B cepemosuiii Graasp;

4) rpynoBa B3a€MOJIid 3 BUKOPMCTaHHAM BipTyaTbHUX JOIIOK;

5) BefieHH: CIIi/IbHOTO O710TY;

6) BUKOpUCTaHHA fofaTkiB Google.
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OpHielo 3 HaWNONYIAPHIIIMX CHUCTeM YIPaBIiHHA HaBYAHHAM
B Ykpaini e LMS Moodle. Huska pecypciB, ZoCTyIHUX B Liil cucTeMi, jae
3MOTy peajli3yBaTy IipMHIOBY B3aEMOfil, a came: «Popym» (Forum),
«Yat» (Chat) Ta «Ceminap» (Workshop). 3a gormomororw pecypcis «®o-
pym» Ta «YaT» MoxKHa 3abe3nednTy OOMiH JyMKaMMu, IIOpajaMu Ta Ko-
pucHuMu Bifomoctamu (0us. puc. 2.14.1). CTyeHTH 3aBAAKM IIbOMY iH-
CTPYMEHTAPII0 MOXKYTb CIIJIKYBaTUCh AK y PeaJIbHOMY 4Yaci, Tak i y pe-
JKUIMI Bi[JK/TaZIeHOTO 3B sI3KY.

uiAni BULLI Ta IKT
Biranina KOpiisHa LWawyk - n'atHuus 16 niotuin 2018 5:03
Padlet - BipTyansbHa gowka Ans cninbHoi po6oTw. IHTepaKTVBHI OH-naiiH Aowky abo cTiHm 3'asunucs y 2006 ~ 2007 pp. i Ha

AaHUiA Yac NPOAOBXYIOTL HabyBaTU NONYNSPHOCTI y Neaaroris. IHTepaKTUBHA OH-NaH AowKa (CTiHa) — Le IHCTPpYMeHT ans
HaBuaHHs, 3aBASKN SIKOMY MOX/MBE NOEAHAHHSA TEKCTY, 306paxeHHs, Bifeo, ayaio B IHTEPaKTUBHMIA hopmar.

W pecypc.docx
MocTinHa appeca | Mokasatv axepeno | Peparysatv | Bigokpemuty | Bupanutu | Bignosictv

InHoBauinHi BULLl Ta BukopucTanus IKT
Ninis Pycnanisia Maxkcumosud - n'satiuus 16 niotui 2018 5:07

| cnpaBspi pecypc KopucHWiA Ans cninbHoi po6oTu.sikyto!

MocriiHa appeca | Mokasat axepeno | Peparysaty | Binokpemuty | Bupanuu | Binnosictn

InHoBaujiHi BULL Ta BukopucTanus IKT
€nusasera CepriisHa TiyHosa - n'aTHuus 16 niotuia 2018 5:13

Llinkom norogxyiocs i3 Bawumu aymkamu, koneru. [laHuin pecypc AiNCHO AyXe KOPUCHWIA Ans cninbHoi po6oTu,
06MiHy Aymkamu. Takox MOXHa BUKOPUCTOBYBaTH Ansi 360pY Ta aHaniay BnacHuX igew.

MocrivHa agpeca | Mokasatu axepeno | Peparysatu | Bigokpemuty | Bupanuty | Bignosictn

Puc. 2.14.1. Buxopuctanusa pecypcy «Popym»
B LMS Moodle

Pecypc «Ceminap» (Workshop) BukopucToByooTh /i1 aBTOMaTm3a-
il nipuHrosoro ouiHoBaHHA. Ilif Yac eTamiB, Iepefg0adyeHNX CTPYK-
TYpOI0 LIbOTO PecypcCy, CTYAEHTM MAalOThb BUKOHATU Pi3Hi 3aBAaHHSA
y 3aIl/IaHOBaHi YiTKi TepMiHM I/ KOXKHOTO eTaly. Pesynbratu BUKO-
HaHHs HaBYa/IbHUX 3aBJAHDb CTYHAEHTI MOXYTb IPEACTaBUTHU Y BUITISA/L
Oyzb-sAKOro uppOBOro KOHTEHTY (JOKYMEHTa, eJIeKTPOHHOI Tabm1l,
Ipe3eHTalii TOIo), @ TAKOX /I0faBaTy TEKCT Y IIOJIe Ha CaiiTi, BUKO-
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PUCTOBYIOYYM MOXXIMBOCTiI BOYJOBAaHOTO TEKCTOBOTO pefakTropa (Io-
CWIaHHA Ha 6710T, JOKyMeHT, wiki-pecypc Towo). ITicna HagcumaHHA
po0iT y cucteMy BifOyBa€eTbcs Mepexif o HAaCTYITHOTO eTaIry, e KOXKeH
CTYJEHT Ma€ 3/JifICHUTH OL[iHIOBAaHHA MaTepialiB CBOIX OJJHOTPYIIHUKIB
(Ous. puc. 2.14.2), BUKOPUCTOBYIOUM KpUTepii OLliHIOBaHHSA, BI3HAYeHi
BUK/IafadeM. [II Kpaujoro po3yMiHHA croco0y OL|iHIOBaHHA PoOiT,
BMK/Ialad MOXKe HAJaT! CTYAEeHTaM INpUK/IaJ poOOTM Ta HMpMKIaf il
oniHoBaHHA. CTyJeHTaM Hala€TbCS MOXIIMBICTb OLIHUTY OFHY abo
IeKinbka po6it. []s1 3abe3nedeHHs HeyIIepe>KeHOTO OLIHIOBAHHSA BCi
pobOTM Ta CTY[EHTH, sKi 3[iICHIOIOTH OL[iHIOBaHHS, MOXYTb Iepeby-
BaTU B aHOHIMHOMY pexxuMmi. Ha 3aBepmanbHOMY eTami CTy/JeHT! OT-
PUMYIOTD [IBi OLIIHKM 3a CeMiHap: OLiHKY 3a CBOIO pOOOTY Ta OLIHKY
3a OLIiHIOBaHHA poOiT Koter. Y BuaIky Heo0 €EKTMBHOTO OIIiHIOBAHHA,
AKIIO OLiHKA, AKY IIOCTABUB CTY[EHT, CYTTEBO BiJpisHAETHCA BijJl OLi-
HOK {HIIMX CTYJeHTIB 3a laHy poOOTY, OIliHKa 32 OIL[iHIOBAHHA aBTOMa-
TUYHO 3HVMOKYETHCA.

ETan ouiHoBaHHA

o) ; g
Evan wanaurysanms O Evan 3gavi posir ©

Eran ouiHioBaHHA Evan oyimosanns ouiwox ©  3axpuro ©

3BiT 3 OUiHIOBaHHA cemiHapiB

Oxpemi rpynu - Yci yuacHukv s

Im'a~ _ / Npisswwe Po6ora , / BOCTaHHE 3MineHO ~ Ovpumani owinkn Hapani ouinxn
? B i Oneien Peuenain Ha Bieo Oxcarm JinGax 10(5)<  Enuaasera Pycnanisna Bepemedt 10 (5)>  Ipuma Ceprilsna MpeSerx
Jwmivero cepena 30 Tpasess 2018 2:22

Axtoxosa
10(5)<  Awacracin Bacunisna Kywwipyx 10 (5)> S Oxcana lsanisna flicaxoscoxa
10 (5)< i) Oxcana Isaviswa flicaxoscsxa
10 (5)> JiJj Mapwa Onexcanapiena Mpopan
10(5)<  Oxcana lOpilaa /nGax

Puc. 2.14.2. BuxopuctanHs pecypcy «Ceminap» (Workshop)
B LMS Moodle
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BaxxnmuBo BpaxoByBaTH, 11O Iifi Yac MipMHTOBOI B3a€MOfii CTYHEHT
He JIMIIe Ma€ JOCTYII O HeOOXiTHMX pecypciB Ta MOXIIMBICTD IpalioBa-
TH AIK OIHOOCIOHO, TaK i y TpyIi, azie it MOBMHEH YiTKO YCBiOMIIOBaTI
0c06/MBOCTI OLiHI0OBaHHS. [0 0COO/MMBOCTET TPMHTOBOTO OLiHIOBAHHS
MO)KHa BiJHECT): HasBHICTb YiTKMX (OpPMY/IIOBaHb KpUTEpiiB OIiHIO-
BaHHs, OpPraHisaliio po6OTI CTYAEHTIB B ITapax 4u Ipynax Jyid OLiHIo-
BaHHA OfIH OJIHOIO, 3aCTOCYBAHHA NPUHLNITY IOABITHOI aHOHIMHOCTI
(cTymeHTHM He 3HAIOTD, KOTO OILIiHIOIOTH i XTO X oniHIOBaB). [Ipu pospobui
KpUTepilB OLiHIOBAHHA IOTPiOHO BPaXxoOBYBATH Te, IIO:

— KpuTepii CIpsAMOBaHi Ha OLIHKY poOOTH CTyAeHTa (Ha IPOMIXHO-
My 4 piHaTbHOMY eTarli);

— poboTa CTyfieHTa OLiHIOETbCS 32 KPUTEPIsAMU YU IOPiBHIOETHCA
i3 3aIpOIIOHOBaHNM BUUTE/IEeM 3pa3KoM, ajie He 3 poboTaMy iHIINX CTY-
JIEHTIB;

— Kputepii MatoTh 6yTI 3a3/ajerinb BioMi cTyeHTaM;

— BUKOPUCTOBYIOUM YiTKMI1 alTOPUTM BUBELEHHS OLiHKM, CTY[JEHT
MOXKE CAMOCTIIHO BU3HAYNTH CBiii piBEHb JOCATHEHD i OLIIHKY;

— KpUTEpill OLIHIOBAaHHA — L€ KOHKPETHUII BUPA3 HaBYaJbHUX
izeit. Mo>kHa OLIiHIOBATY Ti/IbKY Te, YOro HaBYaIoTh [81].

MOXXIMBOCTI [jIsi TIPMHTOBOTO OIL[iHIOBAaHHS IepenbadeHi TaKoX
B JIeAKUX MOAAaTKaX AOCAIHUIBKMX HaByaabHUX mpoctopiB (ILS —
Inquiry Learning Spase), ki MOXXyTb 6yTu CTBOPEHi 3 BUKOPMCTAHHAM
incTpymenTapito mrargopmm Graasp (agpeca Be6-caitty: http://graasp.
eu). [l 3abe3neyeHHs iPMHTOBOTO OLIiHIOBAaHHA MOYKHA BUKOPUCTATIH,
30Kkpema, fopatku Question Scratchpad, Table Tool, Peer Assessment Tool
[36]. Homarok Table Tool Hamae MOX/IMBICTh mofaBaTy TabMNUL, B AKUX
CTYJ€HTU MOXXYTb 3aIlOBHIOBATM IIOPOXKHI KIITMHKM BifTIOBiTHO MO
3aBaHHA. [Jogatok Question Scratchpad 3acTocoByeTbcs /11 HaBYaHHA
Y4HIB Ta CTY/IeHTiB (OPMY/IIOBATI 3aIUTAHHA Pi3HUX TUIIIB Ha BKa3aHY
TeMy i HaJJa€ MOXK/IMBICTb BUKOPVCTOBYBAaTU IIPY CTBOPEHHI 3allUTaH-
Hs1 3aIIPOIIOHOBAHMII Habip c/1iB @60 BBOAMTM 3alIUTAHHA 3 K/IaBiaTypu.
ITig yac HayaMITyBaHHA LUX NOMATKIB MOXKHA YBIMKHYTU PeXXVM IipUH-
TOBOTO OIIiHIOBAaHHs Ta BKasaTu Kpurepil, 3a sikumu Oyne BigOyBaTuch
OliHIOBaHHA. Y4Hi B pexxuMi po6otu 3 ILS micnsa BUKOHaHHA 3aBIaHHA

00MpaIOTh iIHCTPYMEHT D | mob HOIPOCUTH BiAITYK Ha CBOIO poOOTY
(ous. puc. 2.14.3).
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[l7151 Toro 1106 ITOBHOIO MipO0 BUKOPYUCTATI MOYK/IMBOCT] ITiPMHIOBO-
ro oniHoBaHH: B ofaTkax Table Tool Ta Question Scratchpad, Buxmagay
Ma€ BUKOPUCTATY TAKOX HofaToK Peer Assessment Tool, sikmit 3a3Buyait
nopatothb y poszin Teacher Dashboard, gocTymumit mume A Bunrens.
3a 101oMOTro10 I[bOT0 AOAATKA IiC/Is OTPMMaHHS 3alIUTiB HA OIliHIOBaH-
HS BUYNMTE/Ib IPU3HAYAE, XTO 3i CTY/IeHTIB Mae OLiHMTM poOOTM iHIIMX
(ous. puc. 2.14.4). OpuH CTYAEHT MOXKe OLIIHIOBATI POOOTHU Ki/IbKOX Off-
HOTPYIIHMKIB, @ TAKOXX MO)KHA BKa3aTl, I[006 OfHY poOOTY OLiHIOBa/IN
KiJIbKa CTYJIEHTIB.

EnemeHTtn

Mutanus = - 12 '
Monpocits Biaryk/ 3BOpoTHI 38'A30K

I v BapTo B colianbHii Mepexi Bkg g, BNeBHEHi, WO XO4eTe NONPOCUTH 3BOPOTHIN 9 @

38'a30K/Biaryk? Mok He 6yae HagaHo BiANOBIAL, BY
He 3MOXeTe peaarysatv 3MicT. e — - — - .
Yu GeaneuHo 3aBaHTaxysaTv (aiil 1 9 @

3anut Ckacysatu

..
+

& O C o

Puc. 2.14.3. Buxopucranus goparky Question Scratchpad
IUIA I PUHTOBOTO OLIIHIOBAaHH A

OpHopaHrose OLiHIOBaHHA

v | @ | eame
!

0o | o
2 @ & VYuliia Sysenko v
) :

®

o
‘. . 3 @ | & SlueHko AHacTacis v
\‘ 1v @ | & Hosak AnacTacis v

| . | » |2

8 McespaoHiM 0 @ & Netpo

Puc. 2.14.4. BuxopuctanHus gogatky Peer Assessment Tool
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Skimo cTyneHTOBI IpU3HaYeHa poOOTa /IS OL[iHIOBAHHS, TO B Cepefio-
BIII 3’AB/IAETHCA IHCTPYMEHT , 32 JOIIOMOI'0I0 SIKOI'O HAaJa€ThCs

MOXX/IUBICTD OLIIHUTY POOOTY iHIIOTO CTYAEHTA, SIKOTO IIPY3HAYNB BUNTE/b,
3a BKasaHMMM Kputepismu (0us. puc. 2.14.5). [Ipyudomy CTyIeHT He 3HaE,
41110 POOOTY BiH OLIIHIOE Ta XTO OLiHIOE 71or0o po6oTy. Ilics oriHoBaHHA

POOOTH IHIINM CTYZIEHTOM, 3 SIB/ISIETBCS IHCTPYMEHT , 3 JTOTIOMOT OO

SIKOTO MOYKHA IIeperTIsIHY TH, SIK Oy/Ia olLliHeHa Ballla poboTa.

Assigned feedback request

Ouinn poboTu cBoix ogHOKNacHUKiB. O6epy BIANOBIAHWI CMANNVK A0 KOXHOI O3HAKN CTBOPEHUX 3anuTaHb.
Y BapToO B coujanbHili Mepexi BKasysaTu CBOIO agpecy # TenedoH? ?

Yu 6e3neyHOo 3aBaHTaxysaTy (ainm Ta Nporpammn 3 HenepesipeHux canTis? ?

Ha 3anutanHa MoxHa signosictu "Tak" abo "Hi" @ @ @ @ *
BanuTaHHa cknagieHi BiANOBIAHO A0 BKa3aHOI TemMn @ @ @ @ X
b 0BAHO YITKO i i ®©©©*

& O C 4 %

3anutanHa

Puc. 2.14.5. OniHoBaHHA 3a 3ajaHuMu Kputepisamu B ILS

I po6iT TBOPYOro CIPSAMYBAaHHS MOXKHAa BMKOPMCTOBYBAaTH Bip-
Tya/nbHi gouky, 3okpema padlet.com rta 6moru, Hanpuknaz, Blogger —
opuH i3 cepBiciB Google, 110 Mo>xe OyTI SIK OZHOOCIOHVMM, TaK i CIIi/Ib-
HMM, TOOTO MaTy Ki/lbKa CIIiBaBTOPiB, AKi IyOMiKyBaTMMYTb JJOIVCH
(Ous. puc. 2.14.6). IIpu 1bOMy CTYHEHTM MAIOTb 3MOTy OIyOJIiKyBaTu
CBOI po0OOTH Ta 3a JOIIOMOTOI0 KOMEHTAapiB iHINMX KOopucTyBadiB (0us.
puc. 2.14.7) 3piiicHI0BaTHu pedriekciio.

PeanisyBary mipyHroBe OLIIHIOBaHHA MOXKHA TAaKOX 3a JJOIIOMOTOIO
nomatkiB Google. JInsa BigoOpakeHHS KpuTepilB OIiHIOBaHHA Ta Ha-
[aHHS MOXIMBOCTI CTYA€HTaM BMUCTaBUTY Oaqy MOXXHA BUKODPUCTATH
Google-Tabmuui, mpu 1bOMy OOIPYHTYBaHHA OLIHKM MO)ke OyTH Io-
[laHO B KOMeHTapsx (ous. puc. 2.14.8). SIKujo ouiHIOBaHHS OKpiM 6ary
MICTUTD e J1 OIMCOBY CK/IaJIOBY, TO MOXKHA CKOPUCTATHUCS pecypcamu
Google-popmu a6o Google-goxymeHTH.
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29 Tpasun 2018 p. WyxaTn 8 usomy 6noal

o Fonoswa cropinka

AsTopn
o [V Vember
o @ Ipuna Cepriiana Cureuska
o @ Avacracia Pycnaxisxa Hosax
o @ Avacracia Cepriisna Nunbuosa
o @ Avacracia Cepriisna fuenxo
o @ Aprem i0pifosy flpoanos
© @ Bornan Bonoaummposini Xomyros
o @ Baauwm I0pisiosu Myxocii
o [ Bonoaummp Eerenosud Bembep
o @ 6 10pifiosiy Kocsuenko
o @ Eorenmit Moposxos
o (@ Harania Onexciiona Besboponosa
o @ Onexcanapa Nnwrina
o @ Opecr Onexciiosny Netpis
e « @ Onin Bonoauwwpisxa dinacosa
o @ 1Onin Oneriowa Cucerxo
o @ Spocnas Onexcanaposus Binuk

Puc. 2.14.6. Bepenus crinpHoro 6mory

3 KOMeHTapi:

Anacracis CepriiBHa flueHko 25 tpas. 2018 p., 14:07:00

3aBaaHHA NiAXoaAuTbL AN yYHiB 7-8 knacy. Yynose 3asaaHHA Ha nepesipky 6a30BUX 3HaHb YYHIB,
a TaKoX Ha X 3aKpinneHHs.

Bianosictu
¥ Bignosigi

ii Boraad Bonoaumuposuy XomytoB ° 25 Tpas. 2018 p., 14:08:00
Dsyro:)

Bignosictu

Slpocnae OnekcaHgposuy Binuk 29 tpas. 2018 p., 14:06:00

MpekpacHo BUKOHaHe 3aBAaHHA. Mae 6arato KapTUHOK, KOTpi nerko cnpuitmaiotecsi. Ocobnueoi
yBaru 3acnyrosye 4OAATKOBE NPAKTU4HE 3aBAAHHS.

BianosicTu

Puc. 2.14.7. KoMeHTyBaHH jonucy y 671031
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OuiHiTL pOBOTH ORHOTPYNHUKIB, KNITUHKM AKWX Y PAAKY 3 BaWWM NPI3BULLEM BUAINEHI 3eneHnM KoNbopom (Hanpuknaa, Anina OnerisHa AHToxosa
mae ouiHuTh pobotu Enusasetv PycnanisHu Bepemeit, Ipuin Cepriisim MpeGennk Ta Anacracii Bacunisim Kywipyx i T.4.). Ouinka mae Gytn

, 3aranbHa, sik cyma 6anis 3a scima i sia1p07, ouiHka - 12 Ganis. 3sepraiTe ysary Ha O6'€KTUBHICTb OLIIHKM =
BoHa Gyne npu i ni )i OUiHKK 38 PoGOTY. MMicNs BUCTABNEHHS OUIHKM HATUCHITL Ha KNITUHUI 3
OUIHKOIO NPABOIO KNABILLEIO MUWI Ta 0BEPITL B KOHTEKCTHOMY MEHIO BKA3IBKY iTKy. Y npuMiTui OBrpYHTYiATe BNACcHY OUIHKY, 30KpeMa

AKWO OUIHKA HE MaKCUManNbHa - BKAXiTb, 3a WO 3HWKeHo Ganu.

Oxcara Kapuna Mapuwa Onewa
2 Opiiexa NaGax |Merpisna O:
Monosuy Mponan Yini
3 3\ Anina Onerisna...
26 civ. 2018 .

“ Pycnaiona Bepeen L Bei 30828HHR BMKOHAHI BIAN0BIANO
5 lpwsa Cepriina

peGenmx
o Awacracin Bacuniena

Kywnipyx

Puc. 2.14.8. Google-Tabnmiis [/is MipUHTOBOTO OLIiHIOBAHHS

HapyaHHa B yMoBax “peer-to-peer” CTaBUTb Iepef IIefaroroM HOBi
3apgaHHA. OCBiTAHM MaloTb OyTV TOTOBMMM AKiCHO HOOMpaTH TeXHO-
7norii A peanisanii mipymHrosoi B3aemofii. CTy/IeHT B CBOIO Yepry Mae
HAaBYMTHUCD OYTY BifNOBifla/IbHMM 32 IPEACTABICHNII HUM KOHTEHT, BO-
JIOAiTM HaBMYKaMy KOMYHIKallil Ta CIiBpOOITHUIITBA, KPUTUIHO MUC/IU-
TV Ta BMi/10 BUpilryBaTyt KOHQIIKTHI cuTyaril.

ITicnst BuBYeHHs Oy/b-sKOi HaBYa/AbHOI AMCUMIUIIHU CTYHZEHT Mae
9iTKO YCBiJOMJIIOBATH, Ki caMe HaBMYKM Ta KOMIIETEHTHOCTI BiH 3700-
yB, i mMpUHroBa B3a€EMOJisA € OFHUM i3 3ac00iB, 10 JAIOTh 3MOTY BifI-
CTeXXyBaT! BCi CBOI ¢/1abKi Ta CM/IBHI CTOPOHM, BU3HAYATH IPOTaINHU
y 3HaHHSAX Ta 37IVICHIOBAaTY pedrieKciio.

(Bembep B.I1., Hacmac [].J1. Bukopucmants xmapHux cepsicie 07s nipunzo80i
63aemo0ii 8 ocsimuvomy npoyeci. IIpobnemu ingopmamusayii HA84ANTLHO20
npouecy 6 3ax1a0ax 3azanvHoi cepedHvoi ma uuioi oceimu: mamepianu Beey-
KpaiHcoKol HayKo80-npakmuuHoi kongdeperuyii, 9 sosmms 2018 poxy, m. Kuis /
yknao. H.II. ®panuyk, K.: Buo-eéo HIIY imeni M.IL Jlpazomanosa, 2018.
C.10-12. URL: http://www.ktoi.npu.edu.ua/uk/konferentsii/154-materialy-
konferentsii)



BUCHOBKW O APYIOro pPo3Al/y

B npyromy posgini MoHorpadii «IHHOBawiiiHi TeXHOIOTII Ha-
BYAHHS 3 BUKOPUCTAHHAM IVI(PPOBYUX IHCTPYMEHTiB» IpeicTaB/IeH] Hali-
Oi/1bII BUKOPUCTOBYBaHi iHHOBAIIi/THi METOAY Ta TeXHOJIOTl HAaBYaHH,
30Kpema:

— 3mimane HaByaHH:A/Hybrid;

— IIPO€EKTHA JiANbHICTD;

— I'PyIOBa Ta IapHa HaBYa/IbHA [iA/IbHICTb;

— €JIEKTPOHHE HaBYaHHS;

— HaBYaHHS Ha OCHOBI JOCITi>KEHb.

IIpoBenennii y paMKax BUKOHAaHHA 3aBJaHb IPOEKTY aHasli3 JOCBiny
BYKOPVCTaHHA KPALUX IeJarorivYHNX NPaKTUK, BPaXyBaHHA IX B OCBIT-
HiX Iporpamax IeMOHCTpPY€ HarajabHy OTpeOy B aKTUBi3allii BBefleHHA
OCBITHIX TPeH/[iB [0 IPOrPaMHNX Ta HOPMAaTUBHIX JOKYMEHTIB YHiBep-
CUTETIB 3a//1s ITiBUIIEHHS AKOCTI HaJlTaHH BUIIOI OCBITH.

OuiHka piBHA aAMiHICTpaTMBHOI HMiATPMMKM iHHOBaIiliHOI AiANb-
HOCTI BUK/IQ[Ja4iB CBi4MTb IIPO Te, O KEPIBHULTBO 3aKJIafiB BUILOL
OCBITM MOYK€ CTBOPIOBATH CIPMUATAMBI YMOBU [ IIMPUIOTO BUKOPHU-
CTaHHS BUK/IaJjadaMy iHHOBAI[IMHMX METO/iB Ta TeXHOJOTril HaBYaHHS,
HaJaHHsA CTY[eHTaM MOXXIMBOCTI 3J00YTTS HaBUYOK KOPUCTYBAHHS
upOBUMM {HCTPYMEHTAaMM Ta BUKOPUCTAHHA IX /1A e(peKTUBHOI po-
60Tn B IHTepHeTi, CTBOPEHHs €IeKTPOHHOTO KOHTEHTY, y4acTi y Hay-
KOBIII, IPOEKTHIN Ta BOCTIGHULBKI AiATbHOCTI TOLLIO.

IIpencraBneHi HOCHiPKEHHA MOXYTb CIYI'YBaTU OPIEHTUPOM [
HiTOTOBKYM HpOrpaM MifjBuineHHs KBajidikaljii BUMTETiB Ta BUKIIA-
maviB. 30KpeMa, pe3yabTaTi NeMOHCTPYIOTb BUCOKMUII piBeHb CTYHEeHT-
CbKOI yBaru [0 IEJArOoTiYHMX iHHOBALIMIHMX TEXHOJIOTINl Ta BUKOPWU-
CTaHHA IVUQPOBUX IHCTPYMEHTIiB y iX MiArOTOBLI Ta CTAHOB/IEHHI AK
CIeliamicTiB.
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Kuiscpkoro yHiBepcureTy iMeHi bopuca Ipinyenka

3asigysay HMII BugaBHuyoi gisneHocti M. M. IIpsioko

3actynHuk 3aBigyBada HMII BuaBHNYOL [iA/IbHOCTI,
BignosifganbHa 3a Bunyck A.M. [Janunenxo

Pemakropn O.A. Maproxnenxo, H.I. Iemoman
Bepcranpuuk B.I. Ckpsbina
Husaitnep T.B. Hecmeposa

[Tigmmcano go apyky 00.00.2021 p. ®opmar 60x84/16.
Ym. opyk. apk. 00,00. Haxmaz 00 mp. 3am. Ne 1-000.

Kuiscokuii yniBepcureT imeni bopuca Ipinuenka,
By Bynpeapno-Kyapsscbka, 18/2, m. Kuis, 04053
CsigonTBo cy6’exTa BugaBHu4oi crpasu JIK Ne 4013 Bix 17.03.2011 p.

Ilonepedmenns! 3rinno i3 3akoHom Ykpainn «IIpo aBTOpchKe MpaBo i CyMiXHi IIpaBay» KOJHA YacTIHA
L[bOrO BUAHHA He MO)Ke OyTM BMKOPMCTAaHA UM BifTBOpeHa Ha Oy[b-sAKMX HOCIfAX, po3MillleHa
B Mepexxi «[HTepHeT» 6e3 mucbMoBoro fo3sony Kuiscpkoro yHiBepcurety imeni bopuca Ipindenka
it aBTOpiB. IlopyIeHHs 3aKOHY IPU3BOAUTD /10 aIMiHiCTPaTUBHOI, KPUMiHAIbHOI BiNOBijaTbHOCTI.





