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AKTyaJIbHICTh JTOCIIIJIPKEHHSI 3yMOBJIEHa MTOTPEOOI0 B OHOBJIEHHI MIiAXOAIB JI0
npodeciitHol MArOTOBKM MaOyTHIX YUUTEIIB MaTeMaTUKH B yMOBax nudposizarii
OCBITH, BIIPOBAKEHHS KOMIIETEHTHICHOTO IMiAXoAy Ta peajizarii Konmeniiii «Hosa
yKpaiHchka mkojiay. CydacHUN BYMTENb Ma€ HE JIMIIE MepeaaBaTH 3HAHHA, a U
dbopMyBaTH B Y4HIB 3JaTHICTh JO KPUTUYHOTO MUCJIEHHS, TBOPYOIO BHUPIIIECHHS
po0JieM 1 CaMOHABYAHHS BIIPOJOBXK JKUTTS. Y I[bOMY KOHTEKCT1 KIIIOUYOBUM CTa€
PO3BUTOK 1HHOBAILIIITHOI KOMIIETEHTHOCTI MalOyTHIX MEJaroriB, sKa OXOIUIIE
3MIaTHICTH JI0 BIIPOBA/KEHHS HOBITHIX OCBITHIX TEXHOJOTiH, IIU(POBUX PECYpCIB,
STEM-miaxoniB, memarorivHOTO TMPOEKTYBAHHS, CaMOaHai3y Ta AaHATITHYHOI
pediexcii.

VY nucepTaiiiHOMy JTOCIIJIKEHHI 00’ €KTOM 00paHO MmpodeciiiHy MiAroTOBKY
MalOyTHIX y4UTeNliB MaTEMaTHKH, MPEAMETOM — MEeAaroridydi yMoBu (OpMYyBaHHS
iXHBOI IHHOBAIITHOT KOMIIETEHTHOCTI B OCBITHROMY IPOIIEC] 3aKJ1a]Ty BUIIIOI OCBITH.
MeTtoro A0oCHiIKEHHSI € BU3HAYEHHS Ta OOIPYHTYBaHHS MENAaroTiYHUX YMOB, IO
3a0e3nmeuyioTh edeKTUBHE (QOpMyBaHHS I[i€i KOMIIETEHTHOCTI B MaMOyTHIX
YYUTEIIB MAaTEMaTUKH.

Ha ocHOBI aHani3y HayKoOBOi JiTepaTypu Ta Cy4acHUX JOCTIIXKEHb y cdepi
MEJArorivHoi 1HHOBAaTUKU OOIPYHTOBAHO TEOPETHKO-METOJOJIOTIYHI MIAXOAHU 0
BUBYCHHSI 1HHOBAIIHHOI KOMIIETEHTHOCTI MaWOyTHHOTO BYMTENSI MaTEMAaTUKHU.
BusznadyeHo ii CTpyKTypHI KOMIIOHEHTH Ta 3MICTOBE HAIOBHEHHS BIIMOBIIHO [0

BUKJIUKIB IU(PPOBOro OCBITHHOIO CEPEOBUIIIA.



[HHOBaIlIliHA KOMIIETEHTHICTh MaWOYTHBOIO BYUTEIS MAaTEMaTUKH Y
JOCTI/PKEHH] aBTOPCHhKU TPAKTOBaHA SK IHTETPATHBHE YTBOPEHHS, IO OXOIUIIOE
3IaTHICTh IHIIIIOBaTH, CTBOPIOBATH, aJanTyBaTH ¢ KPUTHUYHO OILIHIOBATH
IHHOBAIlIHI OCBITHI MPAaKTHUKW B Traiy3l MaTeMaTH4YHOi OCBITH. Y poOOTI
NpEACTaBICHO i1 CTPYKTYypy uepe3 YOTHUPH B3aEMO3AJICKHI KOMIIOHEHTH:
KOTHITUBHHH (3HAHHS 3 MeJarori4YHol IHHOBATHUKH, METOAMK, udppoux ta STEM -
TEXHOJIOT1H); MisUTbHICHUH (YMiHHS PO3pOOJISITH, anpoOOBYBaTH, BIPOBAKYBATH
IHHOBAIlIfiHI pillleHHS B HaBYaHHI MaTeMaTWKH); MoTHBamiiHui (mpodeciiiui
IIHHOCTI, IHTEpeC J0 3MiH, TOTOBHICTh JO I1HHOBAIIMHOI iSTIBHOCTI);
pednexcuBHMI  (3IATHICTH 1O CaMOOIIHIOBAHHS pe3yJbTaTiB  mpodeciitHol
JISTBHOCTI, KOPEKIIii BIACHOT OCBITHBOI ITPAKTHKH ).

[IpoanamnizoBaHO cydacHi TEHICHIII B MaTEMaTHYHIA OCBITI, cepel SKHUX
1dpoBizallis HaBYaIbHOTO MPOIleCY, aKTHUBHE BIpoBaKeHHs STEM-miaxoaiB Ta
nepcoHaiizallisi HaBYaHHSA. BCTaHOBJIEHO, IO TONPH TMO3UTUBHI 3PYIICHHS Y
BIIPOBA/PKEHHI 1HHOBALIIMHUX MIIXO/IB, ICHYE PO3PUB MIX YHIBEPCUTETCHKOIO
MITOTOBKOIO BYHUTENIB Ta peajJbHUMU 3anutamu mkoimu. Dokyc-rpymosi
JOCTIPKEHHS 3aCBIIYMIIM BUCOKUW PIBEHb MOTHBAIIll CTYACHTIB JI0 3aCTOCYBAHHSI
IHHOBAIlIMHUX METOJIUK, TMPOTE€ HEIOCTAaTHIO NPAKTUYHY TOTOBHICTH Yepe3
OOMEXEeHY KUIBKICTh TPEHIHTOBOI MIATPUMKHA Ta MPUKIATHUX JTUCIUIUTIH.
OxpeciieHO OCHOBHI BHKIMKH, 3 SKHMHU CTHKA€ThCS MaMOyTHIA yduTENb
MaTeMaTUKH: HEOOXIIHICTh ajanTalii M0 3MiH Yy HaBYAJbHOMY CEpEeIOBHIIII
(3MiIIaHe Ta JUCTaHIlHE HaBYaHHS), OBOJIOJIIHHSA LHU(PPOBUMHU TEXHOJIOTISIMH,
IHTerpallis 1HHOBAIIMHUX METOIUK Yy TPaAUIINHUNA HaBYaIbHUN TMporec. 3a
pe3ynbTaTaMy aHajIi3y OCBITHIX MPOTpaM 3aKJIaJiB BUIOI OCBITH 31 CHEIIaTbHOCTI
«CepenHa ocBiTa (MareMaruka)» KOHCTaTOBAaHO (parMEeHTapHUN XapakTep
YIPOBA/UKEHHS! 1HHOBALIMHOI CKJAJO0BOI: JIMIIE TPETHHA MpPOrpaM MICTUTh
000B’s13K0BI  Kypcu 3 ¢opmyBanHs 1udpoBoi Ta STEM-koMIETEHTHOCTEH.
Busnaueno cnenudiky peasizaiiii iHHOBAIIITHOTO IMOTEHINIATY B yMOBaX ITU(POBOTro
OCBITHBOT'O CEPEIOBHUIIA, 110 BUMArae IMiJBUIIEHHS PIBHSA UU(POBOI rpaMOTHOCTI

BUKJIQJIaviB, aJanTailii OCBITHIX mporpam BiamnoBigHo 10 [IpodeciitHoro crangapty



Buntens (2024), depxxaBHoro cranaapty 6a3oBoi cepeiHboi ocBiTH (2020), a Takox
opieHTaIli Ha €BPOINEUCHhKI paMKU LHUQPPOBUX KOMIIETEHTHOCTEH I1€/1aroriB
(DigCompEdu). 3ampornoHoBaHO BEKTOPH BIOCKOHAJICHHS 3MICTY ITiJIIOTOBKH
MaiOyTHIX yYWUTEJIIB MaTEMAaTHKH, IO TepeadadaroTh IHTETpallilo 1HHOBAIIHHUX
KYpPCiB, TIOCUJICHHS TPAKTHUYHOI IMiITOTOBKHA Ta CTBOPEHHS YMOB I (DOpMYBaHHS
CTIKOi TOTOBHOCTI JI0 1HHOBAIIWHOT A1SUTHHOCTI.

BuzHaueHo Ta 00rpyHTOBaHO OpraHi3aliifHO-TIe1aroriudi yMoBU e(heKTHUBHOTO
(opMyBaHHsSI 1HHOBALIMHOI KOMIIETEHTHOCTI MaWOyTHIX YYUTENIB MaTeMAaTHUKH.
JloBeaeHo, 1o nudpoBizailis OCBITHROIO Mpoliecy 3a0e3reuye SKICHE OHOBJICHHS
HaB4yaHHS dYepe3 BukopuctanHs EdTech-inctpymentiB (GeoGebra, Desmos,
Moodle, Scratch, xmapni cepBicu Google Workspace), uudpoBux mnardopm,
IHTEPaKTUBHUX PECYpCiB, CHCTEM aBTOMAaTHM30BAHOTO KOHTPOJIIO  3HAHb.
[TinTBep/’KEHO 3HAYYIIICTh HUQPPOBOI IPaMOTHOCTI B CTPYKTYpl I1HHOBAIUIWHOI
KOMIIETEHTHOCT1 BUUTEIIS.

OOrpyHTOBaHO OpIi€HTaLll0 Ha Mpo(deciiiHe C€aMO3pPOCTaHHS SK YHWHHUK
MIJBHIICHHS PIBHS IEAaroriyHoi MaicrepHocTi. BusHaueHo edeKkTHuBHI METOAH il
peaimizaiii: THIOTOPCHKUUA 1 MEHTOPCHKUU CYNpOBiJ, pedaeKCUBHI IIOJACHHUKH,
nopt oo, ydacth y nNpodeciiHux meaaroriyHux criipbHoTax. [loBemeHo, 1o i
3aC00M CHPHUSAIOTh PO3BUTKY pedICKCHBHOI 3/IaTHOCTI, KPUTUYHOTO MHCIICHHS Ta
aJIaNTHUBHOCTI /10 3MiH B OCBITHBOMY CEPEIOBHIIII.

Po3kpuTo 3HAaUEGHHS MPAKTUKO-OPIEHTOBAHOTO MiAXOoAy y (opMyBaHHI
1HHOBAI[ITHOT KOMIIETEHTHOCT1 Mall0yTHHOTO BUMTENs MaTeMaTuku. [linTBepmxeHo
e()eKTUBHICTh BUKOPHUCTAHHS OCBITHIX KEHUCIB, MPOEKTHOTO HABYAHHS, CUMYJIAIIIMN,
STEM-3ansTh, menarorivHux MpakTUK Ha 0a3l Cy4aCHMX IIKUI Y CTaHOBIEHO, IO
1HTEerpallisi TaKuX METOJIUK y HaBYAJIbHHUI MpOIIEC CIpHUsie HAOYTTIO CTyJIEHTaMU
JIOCBIJTY BIPOBAJKEHHSI 1HHOBAll Ta MIJBUIICHHIO PIBHS iXHBOI IEJArorivyHoi
TOTOBHOCTI.

Po3pobrieHo cTpykTypHO-(DYHKITIOHAIbEHY MOJIeNTb POPMYBaHHS 1HHOBAIIHHOT
KOMITETEHTHOCTI ~ MalOyTHBOT'O  BYMTENIA  MaTeMaTHUKH, SKa  OXOILIIOE

KOHIENTyaJIbHUM (M€Ta, TMiAXOAW, NPHUHIIMIHN), OpraHizamiiiHuii (pecypcHe



3a0e31eyeHHs ), 3MiCTOBO-1SI7IbHICHU I (BIIpOBaI>KCHHS KOMITOHEHTIB
KOMIIETEHTHOCT1 4epe3 OCBITHIA MPOIEC) Ta OLIHHO-PEe(IEKCUBHUN (MEXaHI13MU
MOHITOPUHTY, CAMOOLIIHIOBaHHS, (()OPMYBAJILHOTO OL[IHIOBaHH:) OJ0Kku. Peamnizaris
MOJIeN 3A1MCHIOBANIacs MOETAMHO: J1arHOCTUYHO-MOTHBAIIHHUN, KOHCTPYKTUBHO-
3MICTOBHM, MPAKTUKO-IISTIbHICHUN, PEIEKCUBHO-KOPUTYBAJIbHUI €Tallu.

[lin 4gac GopMyBalbHOrO NEAATOTTYHOIO EKCIIEPUMEHTY MPOaHATiI30BaHO
3MiHM B PIBHAX C(OPMOBAHOCTI IHHOBALIMHOI KOMIETEHTHOCTI 3a KJIOYOBUMH
NOKa3HUKaMu. BCTaHOBIIEHO CTAaTUCTUYHO JOCTOBIPHE 3pOCTaHHS LUGPOBOI
IPaMOTHOCTI, yYMiHHSI BIPOBAJKYBaTU 1HHOBAIIll, pedJIEKCUBHOI 3aTHOCTI Ta
npo¢eciiiHOl THYYKOCT1 B CTY/ICHTIB €KCIIEPUMEHTAIBHUX TPYII.

Ha ocHOBI oTpuMaHuX pe3yJabTaTiB Po3p00JEeHO METOANYHI peKOMEH/1alll1, 1110
nependavaroTh OHOBIICHHSA 3MICTY (paXOBUX TUCIHUILIIH, PO3IMIUPEHHS HU(POBOI
CKJIQJIOBOi  MIATOTOBKM, CTBOPEHHS 1HHOBAIITHO-OCBITHHOTO  CEPEOBUIIIA,
3aCTOCYBaHHS 3MIIIAHOTO HAaBYaHHS, ThIOTOPCTBA, IPOEKTHUX METO/IB 1 TEXHOJIOT'1H
AKTUBHOI'O 3BOPOTHOIO 3B A3KY.

OOTpyHTOBAaHO OCBITHE CEPEIOBHUIIE YHIBEPCUTETY SIK KOMIUIEKCHY CHCTEMY,
mo copusie npodeciiHOMYy, OCOOMCTICHOMY Ta TEXHOJIOTIYHOMY PpO3BUTKY
MalOyTHIX y4YUTENIB MaTeMaTHKU. BU3HAa4eHO KJII0YOBI KOMIIOHEHTH TaKoOro
cepelloBUIIIa: MarepialbHO-TeXHIYHA 0a3za, UU@pPOBI pecypcu, MeaaroriyHi
cTparerii, MeTogudIHe 3a0e3MeUeHHs Ta MDKIMCIHUILTIHApHA B3aeMois. JloBeneHo
JOIIBHICTh CTBOpeHHS B yHIBepcuTeTi STEM-nieHTpy, sKuil 3a0e3MeuuTh
pearizaniio MUKAMCUUAIUTIHAPHUX MIAXOAIB y BUKIAJAaHHI NMPEAMETIB CEPEeIHbOI
IIKOJIH.

HaykoBa HOBM3HA MIiATBEpIIKEHA  EKCICPUMEHTAILHO  IEPEBIPEHOIO

CTPYKTYPHO-() YHKITIOHAJTLHOIO MOJIEILITIO dbopmyBaHHS 1HHOBAIIIHOT
KOMIIETEHTHOCTI ~ MaiOyTHbOIO  BYWTENIS  MaTe€MaTWKH, [0  IHTErpye
KOHIENITYAJIbHUH, opraHizaiiiHui, 3MICTOBO-IISUIbHICHAN  Ta OLIIHHO-

peduiekcuBHUM OJOKM B €IUHY CHUCTEMY. BHOKpEMJIEHO Ta CHUCTEMAaTH30BaHO
CYKYIIHICTh MENaroriyHuX YyMOB, IO 3a0e3neuyioTh e(peKTHBHE (HOpPMYBaHHS

IHHOBAI[ITHOT KOMITETEHTHOCTI MalOyTHBLOrO BUMTE ST MaTeMaTtuku (mudposizartis



OCBITHBOI'O TMpOILIeCY, OpieHTaIlls Ha mpodeciiiHe caMo3poCTaHHsS, MPAKTHKO-
OpIEHTOBaHA CIIPSIMOBAHICTh iATOTOBKH). JloBenieHo e(heKTUBHICTh
3aMpoNOHOBAHOI MOJIENI, IO MIATBEPKEHO CTATUCTUYHO TOCTOBIPHOIO TMHAMIKOIO
3pOCTaHHS piBHS chOopMOBaHOCTI KOMITETEHTHOCTI B CTYJICHTIB
EKCIIEPUMEHTAIbHUX TPYI. YJOCKOHAJIEHO TMOHATIMHHUI amapar, CTPYKTypy Ta
KpUTEPii OIIHIOBAHHS 1HHOBAIIIHHOT KOMIIETEHTHOCTI. PO3BMHEHO miaxoau [0
CTBOPEHHSI 1HHOBAI[IMHO-OPIEHTOBAHOT'O OCBITHBOI'O CEPEIOBHUINA 3aKJIATy BHUIO1
OCBITH, SIKMI 3/11MCHIOE MIrOTOBKY MailOyTHIX YUUTENIB.

JlocsiTHEHHSI MeTH, pO3B’si3aHHS MOCTABJICHUX 3aBJIaHb, a TAKOX ILIIICHICTH 1
JOCTOBIPHICTh OTPUMAHUX HAYKOBHUX PE3YyJbTATIB JAUCEPTALINHOTO JAOCIIIKEHHS
3a0€3MeUYeHO 3aCTOCYBAHHHSIM KOMIUJIEKCY B3a€EMOIMOB’SI3aHUX TEOPETHUHHX,
EMIIPUYHUX 1 CTAaTUCTUYHHUX METOAIB. TeOopeTHKO-MEeTOMONOTIYHI METOIU
BKJIIOYAJIM aHaJli3, CHHTE3, y3araJlbHeHHs Ta CUCTEeMAaTHU3allil0 HAYKOBOI JiTepaTypu
3 TMWTaHb 1HHOBAIIMHOI KOMIIETEHTHOCTI, Mpo¢eciiHOl MiATOTOBKM MaWOyTHIX
YYUTENIB MaTEMaTUKH, MEAAaroriyHoi 1IHHOBAaTUKM Ta LHU(PPOBOI TpaHCPopMallii
OCBITH, a TAKOX KOHIIENITyaJbHE MOJIETIIOBAHHS, SIKE CTAJI0 OCHOBOIO JJIsi PO3pOOKH
CTPYKTYPHO-()YHKIIIOHAJIbHOT MOoiesi (POPMYBAaHHS IHHOBAIIHHOT KOMIIETEHTHOCTI.

Jlo eMIipHYHHX METOAIB HaJIe)KaJld ONMUTYBaHHS BUIIYCKHUKIB YHIBEPCUTETY
JUISl BU3HAYEHHS PiBHA CPOPMOBAHOCTI IXHBOI 1HHOBALIMHOI KOMIIETEHTHOCTI Ta
TOTOBHOCTI 10 1HHOBALIIMHOT A1SUTBHOCT1; aHKETYBaHHsI, TECTYBaHHs 1 pedIieKCUBHI
IHTEpB’10 31 CTYAEHTaMM 3aKJaJiB BUIIOI OCBITH 3 METOIO OI[IHKH PIBHS IXHBOTO
YCB1IOMJICHHSI IHHOBAI[IHOI A1SIbHOCTI; TIEIarOri4He CIIOCTEPEKEHHS 3a OCBITHIM
IpOIEeCcOM, IO JO3BOJWJIO TpOaHaizyBaTh e€(EeKTUBHICTh 3aCTOCYBaHHS
IHHOBAI[IMHUX METOJIMK Y HaBYaHHI; a TaKOX CKCIIEpPUMEHTalIbHA IepeBipKa
pO3p0o0JIEHOT CTPYKTYpHO-(GYHKIIIOHATBHOT Mojenl (opMyBaHHS 1HHOBAIIMHOL
KOMIIETEHTHOCTI MailOyTHIX y4HTeNiB MareMaThuku. KOHTEeHT-aHali3 HaBYaJIbHUX
mporpaM 1 OCBITHIX CTaHAApTiB 31MCHIOBABCS MJIs OILIIHKH iX BIAMOBIJHOCTI
CYYaCHUM BHKJIMKaM 1HHOBAI[IHHOTO HaBYAHHS.

MeToau  TpaKTUYHOTO  y3arajdbHEHHS  3a0e3Meuniar  BUOKPEMJICHHS

eheKTUBHUX TEJaroriyHMX pillieHb Ha OCHOBI pEe3yJbTaTiB EKCIIEPUMEHTY,



pO3pOoOKYy  METOAMYHMX pEKOMEHaamid is  (GopMyBaHHS  1HHOBAIIHHOI
KOMIIETEHTHOCTI Ta Bi3yami3allilo pe3yjibTaTiB JOCHIKEHHS 3a JIOIMOMOIOI0
iH(porpadiku, aiarpaMm 1 CTPYKTypHHX cxeM. i aHami3zy eMIIpUYHUX JaHHX
3aCTOCOBYBAJIMCS] METO/IM KUTBKICHOTO Ta SIKICHOTO aHaJIi3y, 30KpeMa KOpesIiHHIHI
1 JUCTIepCIAHMM aHami3 Il BU3HAYEHHS CTATHUCTUYHO 3HAYYIIUX 3B SI3KIB MiX
neJaroriyHMMM  yMOBaMU  Ta  piBHEM  c(pOpMOBAHOCTI  1HHOBAIIWHOI
KOMIIETEHTHOCTI, a TakoX IMoOyqoBa rpadikiB, TabmuIb 1 TICTOrpaM, sKi
UTIOCTPYIOTh TWHAMIKY 3MiH y pe3yJbTaTax NeAaroriyHoro eKCrepruMenTy.

3acToCyBaHHS IILOTO KOMIUJIEKCY METOJIB JO3BOJIUJIO JOCSTTH LLUIICHOTO
HAyKOBOTO OOIPYHTYBAaHHSI MENaroriyHux YMOB e(eKTUBHOTO (opMyBaHHS
1HHOBAIIIHOT KOMIIETEHTHOCTI MaOyTHIX yYUTEIIB MaTEMATHUKHU.

[TpakTryHa 3HAYYHIICTH MIATBEPIKEHA BIPOBAKEHHSIM aBTOPCHKOI MOJIET B
ocBiTHIH mponec 3BO, a TakoX MO3UTHUBHOIO OI[IHKOIO METOJIMYHUX PEKOMEH/IaIlii
3 OOKY BMKJIa/adiB 1 KEPIBHUIITBA YHIBepcUTETIB. OTpUMaH1 pe3yiabTaTH MOXYTh
OyTH BUKOPHCTAaHI JUIsl MOAEPHI3alli OCBITHIX IIpOrpaM, MiABUIICHHS KBami(ikarii
NeJaroriB Ta po3po0KH OCBITHHO-TIPOPECIHHUX CTaHIaPTIB.

[Toganbiri JOCHTIIKEHHS MOXKYTh 30CEPEAUTUCS HA CTBOPEHH1 HOBUX MOJICIICH,
AK1 1HTETPYIOTh Cy4acCHI TEXHOJOrii B MpOIEeC MIATOTOBKU MalOyTHIX Y4MTENiB
MaTeMaTUKU. BKIIOYEHHS pI3HOMAHITHUX I1HHOBAI[IMHUX CTpaTerid, Takux sK
aJlanTHBHE HABYAHHSI, TIEPCOHATI30BaHI OHJIAWH-KYpPCH Ta BIpTyasibHI Jaboparopii,
MOXK€ 3HAYHO MOKpalIUTH e()EeKTUBHICTh HaB4YaHHS. [lepCreKTHBHUM HaIpsiMOM
BBAKAEMO TaKOXX JOCTIKEHHST MokiauBocTed iHTerpanii STEM-merogmk Ta
MDKIUCHUIUTIHAPHUX MIAXOAIB Y HaBYaHHS MaTeMaTuku. lle BKItouae BUBUEHHS
TOTO, SIK METOJH 3 1HIIHUX MPEAMETHUX 00JIacTeld MOXYTh OYTH BUKOPUCTaHI IS
MOKpAIlCHHS MaTeMaTH4YHOI OCBITH, a TaKOX, SK Il IMAXOAU MOXYTh OYyTH
pealli30BaH1 Ha Pi3HUX eTanax MiAroTOBKA MalOyTHIX YUUTEMIB.

Kiro4oBi cioBa: KOMIETEHTHICTh, KOMIETEHTHICHUN MiAXia, MpodeciitHi
KOMIIETEHTHOCT1 BUUTENs (Tefarora), iHHOBaIliiiHa KOMIIETEHTHICTh, MeJaroriyHa
OCBITa, MIJrOTOBKA BUMTEJISI MaTEMaTHKH, 3arajibHa Cepe/lHsI OCBiTa, MaTeMaTUYHA

OCBITa, OCBITHE CEpPEIOBHUIIIE, MTEIaroTiyHl YMOBU OPraHi3ailii OCBITHBOTO MPOIIECY



B 3BO, nepcoHnanizaiiisi OCBITHROTO MpoIecy, HUGpoBi3allisi OCBITH, IHTEPAKTHUBHI

METOJIU HaBUaHHsI, IHPOpPMAIIHHO-KOMYHIKaIlIiH1 TEXHOJIOT1i.

ABSTRACT

Skorolitnia A. 1. Innovative competence of the future Maths teacher in the
context of modernization of general secondary education. Qualification
scientific work in manuscript form.

Dissertation for the degree of Doctor of Philosophy in the Field of Pedagogy,
Specialty 011 Educational and Pedagogical Sciences. Yuriy Fedkovych Chernivtsi
National University, Chernivtsi, 2025.

The relevance of this research is determined by the growing need to update
approaches to the professional training of future mathematics teachers amid the
digital transformation of education, the implementation of the competence-based
approach, and the realization of the «New Ukrainian School» Concept. A modern
teacher is expected not only to transmit knowledge but also to cultivate students’
critical thinking, problem-solving skills, and lifelong learning abilities. In this
context, the development of future teachers' innovative competence becomes a
central priority, encompassing the ability to implement advanced educational
technologies, digital tools, STEM approaches, pedagogical design, self-analysis, and
analytical reflection.

In the dissertation research, the object is the professional training of future
mathematics teachers, and the subject encompasses the pedagogical conditions for
fostering their innovative competence within the educational process of higher
education institutions. The study aims to define and substantiate pedagogical
conditions that ensure the effective development of this competence in prospective
mathematics teachers.

Based on an analysis of scientific literature and contemporary studies in the
field of educational innovation, the theoretical and methodological approaches to

studying the innovative competence of future mathematics teachers are



substantiated. The structural components and content of this competence are
identified in response to the challenges of the digital educational environment.

Innovative competence is authorially interpreted as an integrative formation
that includes the ability to initiate, create, adapt, and critically evaluate innovative
educational practices in the field of mathematics education. The structure of this
competence is presented through four interrelated components: cognitive
(knowledge in educational innovation, methodologies, digital, and STEM
technologies); activity-based (skills to develop, pilot, and implement innovative
solutions in mathematics teaching); motivational (professional values, interest in
change, and readiness for innovative activities); and reflexive (the ability to self-
assess professional performance and adjust one's educational practice).

The study examines current trends in mathematics education, including the
digitalization of the learning process, the active implementation of STEM
approaches, and personalized learning. Despite positive shifts toward the adoption
of innovative approaches, a gap remains between university-based teacher
preparation and the real demands of schools. Focus group research revealed high
motivation among students to apply innovative methodologies, though practical
readiness remains insufficient due to limited training support and applied disciplines.

The study outlines key challenges faced by future mathematics teachers,
including adapting to changes in the learning environment (blended and distance
learning), mastering digital technologies, and integrating innovative methodologies
into traditional teaching. An analysis of educational programs in higher education
institutions specializing in «Secondary Education (Mathematics)» revealed the
fragmented integration of innovation-related components, with only a third of
programs including mandatory courses on digital and STEM competence
development.

The specific implementation of innovative potential in a digital educational
environment was analyzed, emphasizing the need to enhance the digital literacy of
educators, adapt curricula to the Professional Standard for Teachers (2024) and the

State Standard of Basic Secondary Education (2020), and align with European



frameworks for digital teacher competence (DigCompEdu). Recommendations for
improving the preparation of future mathematics teachers include integrating
Innovative courses, strengthening practical training, and creating conditions to foster
sustainable readiness for innovative activities.

Organizational and pedagogical conditions for effectively developing
innovative competence in future mathematics teachers were identified and
substantiated. It is demonstrated that the digitalization of the educational process
facilitates the qualitative renewal of learning through the use of EdTech tools
(GeoGebra, Desmos, Moodle, Scratch, Google Workspace cloud services), digital
platforms, interactive resources, and automated knowledge control systems. The
importance of digital literacy as a component of innovative competence is affirmed.

The study emphasizes the orientation toward professional self-growth as a
factor in enhancing pedagogical mastery. Effective methods for its implementation
include mentoring, reflective journals, portfolios, and participation in professional
educational communities. These tools contribute to the development of reflexive
capacity, critical thinking, and adaptability to changes in the educational
environment.

The significance of a practice-oriented approach in fostering innovative
competence is elucidated. The effectiveness of educational case studies, project-
based learning, simulations, STEM activities, and teaching practicums in modern
schools is confirmed. Integrating such methodologies into the learning process
enhances students' experience in implementing innovations and improves their
pedagogical readiness.

A structural-functional model for developing innovative competence is
proposed, comprising conceptual (goals, approaches, principles), organizational
(resource support), content-activity (integration of competence components into the
educational process), and evaluative-reflexive (monitoring, self-assessment, and
formative evaluation mechanisms) blocks. The model’s implementation was phased:
diagnostic-motivational, constructive-content, practical-activity, and reflexive-

corrective stages.



During the formative pedagogical experiment, changes in the levels of
innovative competence were analyzed based on key indicators. A statistically
significant increase in digital literacy, innovation implementation skills, reflexive
capacity, and professional flexibility was observed among students in the
experimental groups.

Based on the findings, methodological recommendations were developed,
advocating for curriculum updates in professional disciplines, expanding the digital
component of training, creating an innovative educational environment, and
applying blended learning, mentoring, project-based methods, and active feedback
technologies.

The educational environment of the university is conceptualized as a complex
system that promotes the professional, personal, and technological development of
future mathematics teachers. Key components of this environment include material
and technical infrastructure, digital resources, pedagogical strategies,
methodological support, and interdisciplinary interaction. The creation of a
university-based STEM center is recommended to facilitate the implementation of
interdisciplinary approaches in secondary school teaching.

The scientific novelty of the research is confirmed by the experimentally
validated structural-functional model for fostering innovative competence,
integrating conceptual, organizational, content-activity, and evaluative-reflexive
blocks into a unified system. The pedagogical conditions for effective competence
development (digitalization of the educational process, orientation toward
professional self-growth, practice-oriented training) are systematized. The
effectiveness of the proposed model is statistically corroborated by the significant
improvement in competence levels among students in the experimental groups.

The conceptual framework, structure, and assessment criteria for innovative
competence have been refined. Approaches to creating an innovation-oriented
educational environment in higher education institutions preparing future teachers

have been advanced.



The achievement of research objectives, the resolution of set tasks, and the
consistency and reliability of the obtained scientific results are ensured by the
application of a comprehensive set of interconnected theoretical, empirical, and
statistical methods. The theoretical-methodological methods include analysis,
synthesis, generalization, and systematization of scientific literature on innovative
competence, professional training of future mathematics teachers, educational
innovation, and digital transformation in education. Conceptual modeling served as
the basis for developing the structural-functional model of innovative competence
formation.

Empirical methods included surveys of university graduates to determine their
competence and readiness for innovative activities, questionnaires, testing, and
reflective interviews with students to assess their awareness of innovation, and
pedagogical observation of the educational process to analyze the effectiveness of
innovative teaching methods. Experimental verification of the proposed model was
also conducted. Content analysis of curricula and educational standards assessed
their alignment with contemporary challenges in innovative education.

Methods of practical generalization facilitated the identification of effective
pedagogical solutions, the development of methodological recommendations, and
the visualization of research results using infographics, diagrams, and structural
schemes. Quantitative and qualitative data analysis methods, including correlation
and variance analysis, were employed to establish statistically significant links
between pedagogical conditions and competence levels. Graphs, tables, and
histograms illustrated the dynamics of changes observed during the pedagogical
experiment.

Applying this comprehensive methodological toolkit enabled a holistic
scientific substantiation of the pedagogical conditions for effectively fostering
Innovative competence in future mathematics teachers.

The practical significance is confirmed by the implementation of the proposed
model in higher education and the positive feedback on the methodological

recommendations from university instructors and administrators. The results can be



utilized to modernize educational programs, enhance teacher qualifications, and
develop educational-professional standards.

Future research may focus on creating new models and methods that integrate
modern technologies into the preparation of future mathematics teachers. Promising
directions include exploring adaptive learning, personalized online courses, and
virtual labs to improve educational effectiveness, as well as investigating the
integration of STEM methodologies and interdisciplinary approaches into

mathematics education across different stages of teacher preparation.
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