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HoBe ynore n kKomneTeHuUnje HacTaBHUKA

Y epu BeluTavyke uHTenureHumje’”

BesbKo B. Anekcuh’
YHusepsuteT y Kparyjesuy, PakynTeT TEXHUYKMX HayKa y YauKy

ANCTPAKT

MHTerpaumja BewwTayke MHTEAUrEHLMje y 06pa3oBHe TEXHONOMMje U3BpLLIKAAG je pyHaa-
MeHTaHy TpaHchopMaLMjy TPaANLMOHANHUX NeAarowKnxX napaamurmm 1 yaora Hacta-
BHMKA. OBO MCTpaxuBarbe yKasyje Ha TO Ja ycnewHa MMnaemeHTaumja BeluTayke
WHTeNureHumje y obpasoBary NpeacTaB/ba KOMMJIEMEHTAPHNU, @ He CYNCTUTYTUBHMU
npouec, 3axtesBajyhu cyntunHo 6anaHcmparbe TEXHOOWKUX WMHOBaUMWja, BasUAHUX
neparowKmMx NPUHLMNG U aKTUBHOCTM HacTaBHWUKA. Pe3yaTaTv aHanu3e yKasyjy Ha To
[a ce No3numja HacTaBHUKa Y 06pa3oBHOM npouecy TpaHchopmuLe of, npeHocMoLa
3Hatba Ka CapafHuKy, Au3ajHepy U GaumauTaTopy y AUFMTANHUM OKpYKerMMa no-
APXKaHWM TEXHONOMMjOM BelTayKe UHTeAUreHLMje, MPUTOM, OCMM nocTojehux auru-
TanHWX, pa3Bujajyhn HoBe K/byyHe KOMMeTeHuuje: NoAaumjcky NMUCMEHOCT, aaropu-
TaMCKO pasmuLL/batbe, eTUYKY U KPUTUUKY eBanyaumjy. Y pagy ce 3ak/bydyje aa ycne-
WHO UcKopuwhaBake NOTEHLMjaNa BELUTAYKe UHTeNUreHUMje y obpasoBakby 3axTeBa
XOZIMCTUYKM NPUCTYN KOjU UHTErpuLle TEXHO/IOWKE, NefaroLlke, eTu4Ke n CoLuMo-Kyn-
TYpHE AMMEH3Mje, NoAPKAHE CUCTEMCKOM TpaHCcHOopMaLMjoM UHULMjanHOr o0bpaso-
Bakba HACTaBHMKA M MexaHM3ama KOHTUHyMpaHor npodecuMoHasHOr pa3soja U
ycaspLiaBama.

KroyyHe pevu: sewmavxka uHmesnuzeHyuja, 0b6pa3o8HA MexHoM02uUjd, HACMABHUK,
KomnemeHuyuje.

YBop,

MHTerpaunja BewTauke UHTeNUreHymje y obpasoBHe TeXHO/Ornje AoXxueena je
3HayajHy eKcnaHsujy y nocnefrux gecet roguHa. OBaj ycnoH ce MOXKe NpunucaTtu
HEKONMUMHK Kiby4yHUX daKTopa, yK/bydyjyhu pacTyhy focTynHOCT nogaTtaka y obpaso-
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Batby, Pa3Boj COPUCTULMPAHUX aNropUTaMa BeLUTauyKe UHTEUTEHLMje U NOMaK Ka nep-
COHa/IM30BaHOM M agantusHom yuyewy (Hwang et al.,, 2020). JegaH og npMmapHMX
MoOKpeTaya yCroHa je ynpaBo eKCNOoHeHUMjanaH pacT KoIMYMHE nogaTtaka y obpasosa-
tby (Romero & Ventura, 2020). ONwTKM ycBajakeM CUCTEMA 33 YrpaB/batbe yYerem,
OHNMajH nnathopmmn 3a yyere M 0BPA3OBHMX anMKaumja, 3amnoyeTo je reHepucarbe
OrpoMHe KOMUYMHE NoaaTaka BE3aHUX 33 MHTEpaKLMje, KOTHUTUBHE CNOCOBHOCTH, Ha-
YMH yYerba M NOoHaLaka y4eHUKa. OBM NofaLm, YeCTo Ha3nBaHM ,,BENUKKN nogaun” (eHrA.
Big Data), npyxajy 6oraT pecypc 13 Kojer airopuTmMmu BeLUTa4yKe MHTEAUTEHLMje MOry A3
yye 1 goHoce cmucneHe ognayke (Namoun & Alshangiti, 2020). Kopuwhersem ,,BeANKNX
nopaTtaka” v3 obpasoBarba, MHTENUrEHTHU cucTeMMU Mmory ctehu yBuza y HUMBOE 3Hakba
YUYEHWKa, CKNIOHOCTU Y yyery U eBeHTyanHe 3abnyae, omoryhasajyhu pa3soj nepcoHa-
/IM30BaHUX W aAanTUBHUX UCKycTaBa yuyerna (Chaudhry & Kazim, 2022). Fno6anHo pactyha
nonysnauuja yy4eHuKa u notpeba 3a LENOKMBOTHUM yyerbem HaBOAM TPaAMUMOHANHE
06pasoBHe cucTeme Ha MoTpary 33 HOBUM 0ByXBaTHMM U edUKACHMM 0BPa3OBHUM Tex-
HoJlIoMMjaMa M pelersnuMa 6e3 yrpoxkaBatba KBasiMTeTa HacTase (Schiff, 2022). BewTauka
WHTeNUreHumja Ha TpeHyTHOM HMBOY omoryhaBa ayTomaTtusauujy ogpeheHux Hactas-
HWX 3aZaTaKa, Kao LITO Cy OLUerMBakbe U Npy)Kakbe NOBPaTHUX MHbOpMmauwmja, TMMme
ocnobahajyhu Bpeme HacTaBHMKa fda ce GOKycupajy Ha 3agaTKe BULLEr pesa U nepco-
HanAM30BaHy NoApWKy yyeHuuuma (Cope & Kalantzis, 2019). MoTeHumjanHM yTULAj
BELITAYKe MHTE/IUreHuMje Ha OAHOC YYeHWKa M HacTaBHUKA Tpeba Beoma NaxK/bMBO
pa3smoTpuTn (Guilherme, 2017). Mako BeluTayka MHTENUreHUMja NOApPKaBa nody4vasa-
tbe, He Tpeba je cMaTpaT 3aMeHOM 33 HAacTaBHUKE, KOjU Yy NPOLLeC y4Yeta YHOCe jeanH-
CTBEHE KBaAUTETE NOMNYT emMnaTuje, KPeaTUBHOCTU U KOHTEKCTya HOT pasymeBatba (Luc-
kin & Cukurova, 2019). Kako BeluTayka MHTENUTEHLMja NOCTaje CBe BULLE MHTErpucaHa y
06pa3oBHy MpPaKcy, K/bYYHO je KPUTUUKM U pedNeKCUBHO MPUCTYNaTU HeHoj umnne-
MeHTaumju. O4roBOpHUM Kopulwherem TEXHOOTN]e U HbeHUM ycKaahuBarbem ca ycta-
HOB/bEHMM BaNMAHWM NEeAArowKMM NPUHLMNMMA 06pa3oBHe TexHosornje TpaHchop-
MUY NoZyYaBatbe U ydere omoryhasajyhu nepcoHanvM3oBaHa, aganTMBHa U UHKAY3U-
BHa 06pa30BHa MCKYCTBA 3a CBE YYECHMKE Y OBOM MpOLLecy.

Kako cuctemu H6asmpaHun Ha BELUTAUYKOj MHTENUTEHUMjM Byay npey3umanu ogpe-
HeHe 3a4aTKe, NONYT UCMOPYKE CafprKaja, NPOLLEHe UK NpyKakba NOBPATHUX MHOOP-
Mauumja, HactaBHuumM he npunarohaBaTM MeTOAMKY HacTaBe W Pa3BMUjaTU HOBE Komre-
TeHuMje aa 6u mx eduKkacHo Kopuctuam (Cox, 2021). HactaBHUUM he ce BpemeHOM
nNprbaunKkaBaTh ynorama MeHTopa 1 An3ajHepa npoueca yuyera, Buwe ce Gpokycmpajyhu
Ha cTBaparbe HOBMX CMMC/IEHUX MCKYCTABa yYyetba Koja MHTErpully anaTe 3a BelTauKy
nHTenureHumjy. OHn he mopatn aa passujy BewTUHe y 061acTM NMCMEHOCTU O Noja-
unma (eHrn. Data Literacy), eTUKe BeLWTauyKe UHTENIUTEHLUM]Ee N aHaIMTUKE yuerba (eHrn.
Learning Analytics) kako 61 epuKacHO Tymaumam n fenoBaau Ha OCHOBY YBMAA KOje UM
npy:xajy Hosu cuctemu (Tsai et al., 2019). Ja 6u edprMKacHO KOPUCTUAN HanpesHa OKpy-
era 33 yyerbe, yyeHUum he HeM3ocTaBHO Pa3BUjaTU BELUTUHE CaMOPEry/IMCAHOr yye-
Hba, METAaKOTHUTUBHUX CTpaTernja u aAurutTanHy nucmeHoct (Anthonysamy et al., 2020).
MnakK, npomeHe y/iora HacTaBHMKa M yyeHWKa nokpehy nutara o NoTeHLMjaIHOM yTU-
Lajy Ha XymMaHy AMMeH3Knjy obpa3oBatba, Kao LWITO Cy BaXKHOCT couMjanHe UHTepaKkuuje,
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eMOLMOHa/IHe NoApPLUKE U pa3Boja ,MeKUX BelTUHa” (eHrn. soft skills). BaxHo je ycno-
CTaBUTK paBHOTeXY nM3mehy npeaHocT Kopuwhera BelWTauyke UHTENUTeHUMje 1 Bpea-
HOCTU Jby/CKe MOBE33aHOCTU UM UHTEpaKuuje y 0bpa3oBHOM OKpyKewy (Humble &
Mozelius, 2022). MoTeHUMjaNHM YyTULA] BelUTauKe MHTEAUreHLuMje Ha obpasoBatbe je
JanekocexaH W BULIECTPYK, Hyaehn Hose MOryhHOCTM 3a NepCcoOHaNN30BaHO yyetbe,
WHTENIMTeHTHY NpOoLeHy, NpaBedHOCT M NPUCTYNAYHOCT, Kao M TpaHchopmaumjy ynora
HacTaBHMKa M YYeHMKa.

MNeparowka napagurma BeliTauyke MHTeNUreHumje

O6pa3oBHe TEXHONOTUje 3aCHOBaHe Ha BELUTAYKOj MHTE/NIUreHUMjM MUMajy noTe-
HUMjan ga yHecy peBosyuMjy y npouece HacTaBe U yyerba omoryhaBarem HOBUX nep-
COHaNIM30BaHUX W aJaANTUBHUX AUrUTaNHUX moryhHOCTM ydyerba. Kako 6M oBa umnne-
MeHTaumja 6una edpmKacHa 1 04roBOPHa, K/byYHO je UCNUTATM NeJarollke MMNAnKaLumje
n byayhe npasue pa3Boja OBMX TEXHO/IOTUjA. MHTENIMTEHTHU CUCTEMM 3a MoJyvaBatbe
(Zhu et al., 2024), aganTueHe nnatdopme 3a yyere (Du Plooy et al., 2024), 06pa3oBHU
pobotu (Yuksel et al., 2025), yetbotoBn (Namesztovszk et al., 2024) u cn., nokasyjy
noTeHumjan 3a nobosbluatbe OCTBAPEHOCTM UCX04a Y4era, noBehatbe aHraxoBarba yye-
HMKA M NpyKatbe NepcoHannsoBaHe nogpluke. OBe TEXHOJ/IOTUje KOPUCTE anropuTme
MALLMHCKOT yyera, 0bpase NPUPOAHOT je3nKa U pavyHapcKe BU3Mje 3a aHaM3y nojata-
Ka 0 yYeHULMMa, MoJe/IMpatbe hUXOBUX Npoduaa U NpyKakbe LM/baHUX MHTEPBEHLM]A.
MpunarohaBarbem UHAMBUAYANHUM NOTpebamMa yUYeHUKa, HUXOBUM MHTEPECOBAbUMA U
Temny paga, obpasosHe TexHosnorvje omoryhyjy ctBaparbe MHKAY3MBHOT M NpaBUYHOT
OKpy)Kera 3a yuere. MehyTum, MHTerpaumja BeluTauke MHTENUTEHUMje ca COBOM HOCK U
3Ha4ajHe M3a3oBe 1 Nokpehe BaXHa NUTakba 0 MPOMEHaMa y/ora HacTaBHMKaA, YyTULAjy Ha
negarorvjy M eTMYkMm pasmaTparbMma Be3aHMM 3a tbeHy ynoTpeby y obpa3oBHOM
oKpy:Kery. Kako anroputmu nocreneHo npeysmmajy ogpeheHe HacTaBHe ynore, nonyt
npyKakba NOBPATHUX MHPOPMaLMja M/UK OouerbUBakba Paja YYEHUKA, HACTaBHULM 61
Tpebano pa peseduHUy cBoje yyewhe M pasBUTU HOBE KOMMeTeHLMje 3a epuKacHy
capaftby M AOMyHY HOBOr cucTemMa obpasoBarba M MeToAMKa HacTase. OBe npomeHe
3axTeBajy KPUTUUYKO UCMUTMBabE NEAAroWKUX MMMNAMKaLMja U pa3Boj HOBUX HAaCTaBHMUX
cTpaTernja Koje Kopucre NpeLHOCTM KaKo JbyACKE TaKo M BELUTAYKe UHTeNUreHumje.

MHTerpaumjy BeluTauyke MHTenUreHuuje y obpasosarbe He Tpeba nocmatpaty
CaMo Kao TEXHUYKM Hanpeaak, Beh 1 Kao KaTaausaTop Teme/bHe NPpOMeHe Yy HauMHy Ha
KOjU MPUCTYNamo HacTaBu W yyerby. Kako cucTeMM 3aCHOBaHM Ha BELUTAYKOj UHTENM-
reHuMju, NonyT UHTENIUTEeHTHUX CUCTEMA 3a MoJy4vyaBarbe, afanTMBHUX NaaTdopmu 3a
yyerbe 1 anata 3a UCTpaXkmearbe 06pa3oBHUX MogaTtaka NocTajy cee cobucTULMpPaHmjn
M OnwTepPacnpocTpareHn, 40BOAE Ce Y NUTare TPaAULMOHANHM NeAaroLlKn NojMoBH,
MeToAMKa W ynore HacTaBHMKA M ydeHMKa. HaBeaeHW cucTemy Kopucte anroputme
MaLMHCKOT y4erba M aHa/IMTUKY yyerba 3a Kpeuparbe NepcoHasn30BaHMX MCKYCTaea
yyera Koja ce npunarohasajy nHAMBMAYaNHUM noTpebama, MHTepecoBakbMMa U Cho-
cobHOCTMMa y4yeHuKa. Mpyxarbem moryhHocTu npunaroheHor Boherba, NpasoBpeme-
HWMX MNOBPATHMX MHPOPMALMja U NOAPLUKE, CUCTEMM 3aCHOBaHM Ha BELUTAYKOj MHTeNu-
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reHumnjn omoryhasajy yueHMUMMA Aa Ce YK/byye Y CaMOCTaIHO U UCTPAKMBAYKO yyerse,
Heryjyhu ocehaj ayToHomMje npoueca yyera. OBa TpaHchoOpMaumja 3axTeBa KPUTUUKO
NCNUTMBaHbE NeaaroWwKnX MMNINKaUnja n pa3soj HOBUX OKBUPA U CTpaTernja 3a Kopwm-
where TeXHOIOrNje y3 o4yyBakbe CYLUTUHCKUX JbYACKUX efemeHaTa obpasoBamba. JegHa
Of, K/bYYHUX NMPOMEHA MapaAurMu Kojy je AoHena BelTayka WHTeaureHumja npeacra-
B/ba MpPenasak Ha NepcoHanM3oBaHa M afanTUBHA MCKYCTBa ydyera (Strielkowski et al.,
2024). CaBpemeHe 0bpa3oBHe TexHonornje omoryhaeajy cTBapatbe AMHAMUYHUX MPO-
duna yyeHuKa, Koju obyxBaTajy HbMxoBe UHAMBUAYANHE CHare, cnabocTn, MHTepecoBa-
Hba U cTUO0BE yyerba, omoryhasajyhu reHepucare npenopyka 1 npuaaroheHnx HauymHa
yyerba. YecmepaBake Ka NepcoHanm3aumjn yckaaheHo je ca KOHCTPYKTUBUCTUYKOM Teo-
pujom yyera, Koja HarnawaBa akTUBHY Y/0TY YY4EHMKaA Y CTUL @by U Pa3Bojy CONCTBEHOT
3Hakba U BaXKHOCT Npuaarohasakba HacTaBe HAMBMAYANHUM noTpebama. OBy NpoMeHy
KapakTepuwe Behu Harnacak Ha aKTMBHOM Yy4ehy, capajrby, pewasary npobaema u
CaMOCTa/IHOM UCTpaKmBaky. Peannsaumja nepcoHanns3oBaHUx U afanTUBHUX UCKYCTa-
Ba yyerba 3axTeBa NPEUCnUTUBaHEe TPAAULMOHANHUX yNora HacTaBHUKA U y4YeHUKa U
pa3Boj HOBMX NeAarowKnx NPUCTyna Koju Kopucte MoryhHoCTU BelTauyke UHTENUreH-
uMje y3 KOHTpony yoBeka. HactaBHuum he cBe yewhe gobujatn ynory opraHusaTopa
yyera, Boaehu yyeHWKe y HUXOBUM MHTEpaKuMjama ca AUTUTAIHUM CUCTEMUMA U
npyajyhu coumo-emoumoHanHy NnoApLwKy U MOTUBALM]Y, KOje payyHapCcKu anroputmm
He mory penaukosaTu (Marienko et al., 2020). Mpenasak Ha mogen yyera 3acHOBaHOr
Ha KOoMMeTeHUMjaMa M NOAPKAHOT TEXHO/OTMjaMa BeLTauyke UHTeanreHumnje omoryha-
BA YYEHMUMMA A3 Hanpeayjy CONCTBEHMM TEMMOM M A06Ujy Npu3Harbe 33 CBOja MNOCTUT-
Hyha, Tako npomosuwwyhu NepcoHanM30BaHoO U edUKACHO UCKYCTBO yyera (Majeed et al.,
2025). OBaj npucTyn HarnallaBa Ba)KHOCT MOCTM3akba BMCOKOT HUMBOA pasymeBatba U
BEWTUHa Y ogpeheHOM AOMeHy mnpe npenacka Ha HanpeaHuje Teme. Kopuwherbem
BELUTaYKe WHTeAUreHumje 3a KOHTUHYMPaHy MPOLEHY KOMMeTeHLUMja YYeHUKa U npy-
arbe un/baHe noapuke, obpasoBHe TexHONOrMje Mory nomohu yyeHULMMma y pas3sojy
Aybsber pasymeBatrba cagprkaja v CTULAkby TPaHCBEP3aAHWUX BeWTUHA. MehyTum, napa-
ANIMA yyerba YCMepeHa Ha YYeHWKa HOCKM COMCTBEHe NnocebHe M3a3oBe Yy NPUMEHM.
JefaH o, K/by4yHUX je ocurypasarbe 43 CUCTEMM BelUTauyKe UHTenureHuuje byay amsaj-
HUPaHW TaKO Aa NPOMOBMULLY CMUCIEHO Y4Yere M Heryjy pasBoj BULWNX HMBOA MULL/bE-
tba/pasymeBarba, yMecTo Aa jefHOCTaBHO nNpunarohasajy KomneTeHumje Ha YCKUm cne-
UMPUYHUM 334aLMMa UAK NpoLLeHama.

Ynore TpaguuMoHanHe (JbyAcKe) U BeluTauke MHTeNUreHumje y 06pasoBHOM OKpy-
ery MOopajy ce 6anaHcmMpaTu. Mako AUMMTaNHU CUCTEMM MOTY ayTOMaTU30BaTh oapeheHe
3a/aTKe, NONYT OLEHUBAHbA M NPYKakba NOBPATHUX MHPOPMaLMja, Te NPYKUTU BpeaHe
yBUe Y NOHallama M nepdopmaHce y4eHUKa, He Tpeba Mx NocmaTpaTh Kao 3aMeHy 3a
TPaAMLMOHAIHE HacTaBHMKe. HacTaBHMLUM MMajy BaKHY Yy/IOTY Y Kpenpakby CMUCIEHUX
MCKYCTaBa y4Yerba, HeroBakby COLMjaIHOT U eMOLMOHAHOT Pa3Boja YYEeHUKA W NMpyrKakby
emnaTuje. Mlako TexHo/0rMje Mory ayTomatusoBaTu ogpeheHe 3aaTke U NPYKUTU nep-
COHa/IM30BaHe NPenopyKe, OHe HE MOTY Y MOTNYHOCTU NPEC/IMKATK CNOXKEHE colMjanHe
WHTEpPaKLUMje U eMOLMOHANHY MHTEAUTEHLN]Y KOjy HAaCTaBHULM YHOCE Y NPOLEC yYera.
Crora je HEONXO4HO BELUTAYKY MHTENUTEHLM]Y NOCMATPATM NPBEHCTBEHO KA0 anaT Koju
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MoOXe NomMohu M OCHaXXWUTU paj, HacTaBHUKaA, omoryhasajyhu um ga ce dokycupajy Ha
3aaTKe BULLETr HMBOA, NMOMYT PA3B0ja M HErOBatba KPUTUYKOT MULL/bEHA, KPEATUBHOCTU
W COUMjaNHUX BELITUHA, @ HE KAO 3aMeHY 3a HMXO0BY CTPYYHOCT U npocyhusare. Hoso-
HacTana CMHepruja 3axTeBa PasBoj HOBMX MoJena capaghe U yHanpehere nucmeHo-
cTn y obnactn BellTayKe UHTenureHumje Kog HactaBHuka (Casal-Otero et al., 2023).
JeAHa o4, K/by4HUX 06NaCTM NPUMEHE TEXHO/IOTUje je ayToMaTM3almja PyTUHCKMX 3a4a-
TaKa, NONyT ouermBarba U Bohera eBuAeHLMje, KOjU MOry BUTU BPEMEHCKM 3aXTEBHU
W YIIaBHOM CY aAMUHUCTPaTMBHe Npupoge. Mopes ayTtomaTusaumje 3afataka ouerun-
Barba, 06pa3oBHa TEXHOMOTMja MOXe NOoMOhM HacTaBHUUMMA Yy nNpahery HanpeTKa u
aHra)KoBakba YYeHWKa, npyxajyhu yBuae Ha OCHOBY KOjUX HACTaBHWULM MOTY AOHETU
yrnoTnyHkeHe o0A/lyKe U BPWKUTK MHTepBeHuMje (Isteni Starcic, 2019). TexHWKe aHaNUTU-
Ke yuyerba U UCTParkMBarba NofaTaka KopucTe ce 3a 06pagy BENIMKUX KONUYMHA nojaTa-
Ka 0 yYeHMLMMA, eBUAEHLMje MHTEpaKLUMja, 3anmnca O KapakTepuctMkama u gemorpad-
CKMM WHdopmaLmjama, Kako by naeHTuduKosane obpacue U TpeHAOBE KOju YecTo
HUCY 0AMax BUA/bUBK JbyACKMM NocmaTpaduma. lNpyKatem paHMX CUrHana ynosope-
Hba M NepcoHanM30BaHMX NPenopyKa, TakBu cuctemm mory nomohu HactaBHMLMMA A3
NPOaKTUBHO WHTEPBEHMULLY U MPYXKe Uu/baHy NMOAPLIKY YYEHUUMMA KOjU MMajy noTe-
wrkoha. MehyTtum, aa 61 HacTaBHUUM ePUKACHO KOPUCTUIM YBUAE FEHEPUCAHE Of CTpa-
He anroputama BelWITayKe UHTEAUreHLUMje, MOpajy Pa3BUTM HOBE KOMMETeHuuje u
BELTUHE:

— nojgaumjcka NMMCMEHOCT — NoApa3yMeBa CNOCOOHOCT NPWKyN/bakba, aHanuse,
WHTepnpeTaumje n edmMKacHe KOMyHUKaLmje noaaTaka, omoryhasajyhu HacTaBHUUMMA
Ja [LOHOCe oA/lyKe 3aCHOBaHe Ha HhMMa U NpoLemyjy BaJMAHOCT M NOY34aHOCT npeno-
pyKa reHepucaHux o CTpaHe BewTayke nHTenureHumje (Olari & Romeike, 2021);

— aAropuTaMCcKO pasmull/baktbe — OAHOCKM Ce Ha pasymMeBakbe HauMHa Ha Koju
anroputmu obpahyjy nogatke M AoHOCE OAJyKe, WTO je K/bydHo Aa 6M HacTaBHMLM
KPUTUYKM MPOLLEHWAMN pe3ynTaTe cucTema 6asmMpaHor Ha BELUTAYKOj UHTEAUTeHUMIN U
NAEHTUOUKOBANM MOTEHLMja/lHe NPUCTPACHOCTM UM orpaHuyerba (Nazaretsky et al.,
2022);

— eTKa — 0byxBaTa pa3maTpatbe eTMYKMX MPUHLMNA U BPeAHOCTU Y AM3ajHy, pa-
3BOjY ¥ MPUMEHM TEXHONOTM]ja BELUTAYKe MHTENUreHLMje Y 06Pa3soBHUM OKpYXKerbuma,
ocurypaBajyhu Aa cy oHe TpaHCNapeHTHe, 0AroBOpHe U ycknaheHe ca 06pasoBHUM Lu-
JbeBMMA U J06po6UTH yyeHuKa (Song & Ko, 2024).

[a 6u ce HacTaBHMUMMA NpyKuaa nomoh y CTUMLaky NPETXoAHO HaBedeHUX
KomneTeHuMja, Tpeba poKycupatn nporpame nNpodecuMoHanHor pasBoja Ha Mpyare
0b6yKe 1 nogpLike y 061acTv AUrnTasHe MUCMEHOCTU M UHTErpaLmjm BEWTaYKe UHTENN-
reHuuje y obpasosatbe.

MHTerpaunja BewTauyke UHTENUreHUMje MMa 3HavajHe Mmnankaumje y obnactm
cTpaTernje Au3ajHuMpara U pa3soja Kypukyayma (Tirkmen & Sézen Ozdogan, 2025). C
0631pom Ha To Aa HoBe TexHosoruje omoryhaBajy dnekcMbunHuja u aganTMBHUja UCKY-
CTBa y4Yerba, TPAAMLMOHANHWN IMHEAPHU U GUKCHU KYPUKYAYMU NocTeneHo rybe Ha pe-
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NeBaHTHOCTW. MoTpebHO je Kpeupatn moaynapHe U NPUNAroA/bMBeE CaapiKaje Koju ce
MOry AMHAMMYKM CacTaB/baTh U CEKBEHLMPATM Ha OCHOBY notpeba M MHTepecoBakba
YYEHMKA, Kao U NoJauMma O HUXOBUM KapaKTepuCTMKama M ocobeHocTuma. [u3ajH
OKpy»Kera 3a yyere Tpeba 6MUTM 3acHOBaH Ha Teopujama yyerba W Mpakcama 3acHOBa-
HUM Ha BaZIMAHMM [OKa3MMa, ocurypasajyhu fa TeXHONOMMja CAyKU Nejarowkum unsbe-
BMMA, a He Aa ux nokpehe. K/byy nexu y Kopuwhery MyaTMaMCUMNANHAPHOT NPUCTYNa,
Koju objeaunrbyje ekcneptunse n3 obnactm obpasosarba, NCUXONOTKje, PauYyHAPCKUX HayKa
W Apyrux nosesaHux AUCUMNAMHA. AJAaNTUBHU CUCTEMU 33 y4Yerbe MOKpeTaHu anropuT-
MMMa BelUTayKe UHTeANreHumje MOy aHaM3npaTh noaatke O yY4eHUUMma Kako bu Kpe-
Mpanu nNepcoHann3oBaHa WMCKYCTBA yyera Koja yHanpehyjy HMXOBO aHraxosarbe W
nocturHyha. Ja 6u ansajHnpanm ebukacHe afanTMBHe HauMHe yyera, Tpebano 6u aa ce
y3Mmy y 063up ¢dakTopu Kao WTo cy Npoduan y4eHWKa, HUX0Ba NpeasHarba, UU/beBu
yyerba U cTpaTternje npoueHe. [1o4aTHO, OHWM Mopajy U 6aUCKo capahuBaTh ca ekcnepTu-
Ma 13 061aCTU Nporpammparba BELTAYKe MHTENUTEHUMjE, KaKo BU ocurypanum aa cy apa-
NTUBHM aNrOPUTMM NELArOLLKM UCNPABHU U YCKNaheHW ca BaAMAHUM Teopmjama yyerba
1 obpa3oBHMM Mpakcama. MHTerpaumja BelwTayke MHTEUTEHUM]je KpeaTopuma npyxa
MoryhHOCT Aa yK/bydye MHTEpPAKTUBHE efleMeHTe U MaTepujane Kako 6y nobosbwanu
aHra)KoBakbe M MOTMBALMjY y4yeHUKa. TexHonorvje obpage NpUPOAHOr jesuKa, npeno-
3HaBakba roBopa M payyHapcke Bu3mje omoryhasajy npupogHuje n MHTYUTUBHUMjE UHTep-
aKuuje namehy yyeHnKa n 0bpasoBHMX cucTema. NMpumepa paam, TEXHONOTUje BUPTYENHE
W NpowupeHe CTBAPHOCTU KOMBMHOBAHE Ca HanpegHUM aaropuTMMMa BELUTAUYKe UHTe-
JIUreHumje Mory KpempaTu BeoMma pPeasiuCcTMUHe CMMyaLmje U KOHTEKCTYasIM30BaHa UCKY-
CTBA y4Yerba KOja MPOMOBMLLY aKTUBHO yyerbe M TpaHcdep 3Harba. UcTparkmBarbe nega-
FOWKUX MMMNJIMKaumja Tpeba ga KoMOMHyje KOrHUTMBHE U adeKTUBHE AMMEH3Uje yYersa
Ca BELUTAYKOM WHTENUFEHUMjOM, UCMUTUBAHE COLMjaNHUX U KYNTYPHUX daKTopa Koju
yTUUY Ha ycBajarbe U ePpUKacHOCT 06pPa3oBHUX TEXHOIOMMjA U pasMaTparbe eTUUKUX U
APYWTBEHUX UMMAUKALM]a.

Hose ynore n komnetreHuuje HaCTaBHMUKA

MHTerpaumja BelwTayke MHTeNUIeHUMje y obpasosarbe TpaHchopmmcana je yno-
re 1 0AroBOPHOCTU MPOCBETHUX padHMKa, 3axTeBajyhn of wux ga ce npunaroae u pas-
BWjy HOBE KOomreTeHuMje Kako 61 edMKacHO MCKOpUCTMAM 0Bpa3oBHe TexHosornje u
NOAPKaNMN yuerbe Y CaBpeMeHnM 06Pa3soBHUM OKpy:KerbMMa. Kako BelTauka nHTenu-
reHuuja nocTeneHo npeysMma pasnuuMTe 3adaTke, NOMyT NpeseHTauuje cagprKaja,
ouerMBakba U NEPCOHANN30BaHe NoAPLUKE yyekby, YN0ra HaCTaBHMKa Kao npumapHor
M3BOpa 3Hakba Metba ce y ynory dauuanTatopa, Au3ajHepa U capagHuKa y yuerby. Mpe-
Nasak ca npeHocunaua 3Haka Ha daumanTaTope M amusajHepe yyerba 3aCHOBaAH je Ha
KOHCTPYKTUBUCTUUYKMM U COLMOKYNTYPHUM Teopujama yyera, Koje Harnalaeajy akTuB-
HY Y/10TY YYEHMKa Y KOHCTpyMCakby CONCTBEHOT 3Hakba KPO3 ApyLITBEHE UHTEpaKLUmje U
ayTeHTUYHa MCKYCTBA pellaBakba Npobaema. HoBM 3a4aLM HacTaBHWKA YMHE Kpenpare
CMUCNEHMX WCKYCTaBa y4yera, Koja KopucTe MoryhHOCTM cucTema BeluTauyke MHTeNu-
reHuuje npyxajyhu HeonxogHe cmepHULE, NOAPLWKY M COLMjanHy NOBE3aHOCT KOjy Tex-
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Ho/MorMja He moxKe aa noHyau (Uzunboylu, 2024). Kao daumnntatopmn yyera, Hacra-
BHMUM ce GOKyCcMpajy Ha NOACTULAHE aHFAXKOBakba YHYEHUKA, KPUTUYKOT pasmuLL/bakba
W capagrbe, Kopuctehu gurutanHe anate 6asMpaHe Ha BELITAYKO] MHTENUFEHLUMjM 3a
NepcoHaM3aunjy UCKYCTaBa yyerba, MpyrKamwe Lu/baHUX NOBpaTHUX MHPopmauuja 1
npunarohasarbe HacTaBe MHAUBMAYANHMM noTpebama yyeHuKa. HoBa ynora cTpyyrbaka
KOjWU OCMULL/bABA U Pa3BMja NPOLEC YUYeHba Or/lefa Ce Y Kpenpary KypUKyayma, akTme-
HOCTU y4yera M NPOLLEHA Koje cy ycKaaheHe ca 06pa3soBHMM LM/bEBMMA U NEearowKmum
NPUHUMNUMA, Kao U pPa3BOjy ayTEHTUYHMX UCKYCTaBa yyYerba 6asMpaHMM Ha NPOjEeKTHO]
HacTaBu Koja omoryhaBajy yyeHMLMMa A3 NPMMEHe CBOja 3Hatba U BELITUHE Y peasHuM
KOHTEKCTUMA KopucTehu anaTe BelwTayke UHTENUreHUMje 3a NOAPLUKY, capasiy, KOMy-
HUKauMjy M uHoBaumje. HacTaBHMUM MOry AmM3ajHMPATM padyHapCKe cumynaunje um
ANrUTanHe BUPTyeHe cBeToBe NobosbluaHe BELITAYKOM UHTENUTEHLMOM, KOje yUYeHU-
uMma omoryhaBajy UCKYCTBA peaincTUYHUX cueHapuja, omoryhasajyhu um ga sexxbajy
JOHOLWeHne 041YKa, KPUTUYKO pasMuLL/batbe U BELWITUHE pellaBarba npobnema y cury-
PHOM W KOHTPOAMCAaHOM OKpyxKeky. OBO noapa3ymeBa capajrby Ca ekcneptuma y
obnactu pas3soja codTBEpa, AM3ajHEPUMA HACTaBe U CTPy4YrbalMma 3a nojeguHe obna-
CTH, KaKo 6U ce Kpeupana UCKYCTBA yyerba Koja edUKacHO MHTErpuLLy TeXHoornje Be-
WITAYKe UHTeNUreHumje n npomosuwy Ay6OKo, cMUCAEHO yyere. HacTaBHuUM Mopajy
03 OVM3ajHUpajy OKpY)Kerba 3a y4yerbe Koja MoaCTU4y pa3BoOj Pa3HOJIMKUX BELWTUHA,
nonyT pellaBara Npobnema, KPeaTUBHOCTU U AUTUTANIHE MUCMEHOCTU, KOje Cy K/byuyHe
3a ycnex y HOBOM CBeTY, BOHEHOM BeLUTa4YKOM UHTENUFEeHLUjOM.

[a 6u edmKacHO NpUXBATUIM HOBE YNOTEe N UCKOPUCTUAW NOTEHLMjaNe caBpeme-
HUX 06PaA30BHUX TEXHONOMMja, HACTaBHULM buM Tpebano aa, nopes nocrojehux guru-
TaNHWX, Pa3Bujajy U HU3 KOMMeTeHUuMja U3 0baacTu BewTavke nHTenureHumje (Moorho-
use et al., 2024). MucmeHocT y 061aCTU BELUTAYKe MHTENUTeHUMje OAHOCK Ce Ha 3Hakba,
BELTMHE U CTaBOBe NOTpebHe 33 pasymeBarbe, Kopuwherwe N KPUTUYKY NPOLLEHY TeX-
HOJ/IOTMja BELUTauyKe UHTeInreHumnje y o6pasoBHUM KOHTEKCTUMA. Pa3Bujarbe nMcmeHo-
CTM 1 KomneTeHuMja y 06nacTu BeWTauKe MHTEUFeHUMje K/by4HO je U3 BULLEe pasnora.
Hajnpe, HacTaBHMUMMa omoryhaBa pasymeBarbe GyHAAMEHTANHNX KOHLENATa, TEXHMKA
M NpUMEHa BelITayKe MHTeAUreHumje y obpas3oBatby, KAao LITO CYy MALUMHCKO YYerbe,
obpaga npMpoAHOr je3nKa 1 afanTUBHUX CUCTEMA 3a y4Yere. OBa 3Harba Cy HeonxoaHa
KaKo 61 HacTaBHULM KPUTUYKM NPOLLEHMBAAN NOTEHUMjaHE NPEAHOCTU U OFpaHNYeHa
TEXHOJIOTWja, Kao U ga 6u maeHTUPuKosanu oarosapajyhe moryhHocTn ynotpebe y
HacTaBHOj npakcu. [pyro, NUCMEHOCT y 06/1acTh BeluTauke MHTeNUreHumnje ocHaxyje
NPOCBETHE pagHuKe y AOHOWeHY MHGOPMUCAHNX oaflyKa o n3bopy, An3ajHy n nmnne-
MeHTaLMju HOBMX 06Pa30BHUX TEXHOOIM]ja, ocurypasajyhu aa cy oBu anati ycknaheHnu
Ca NejarowKMm Uu/beBMMaA M BaIMOHMM Teopujama ydera M npakcu. HactasHuum ca
pa3BMjeHUM BelUTMHaMa NoAaLMjCKe MMCMEHOCTU MOTY KOPUCTUTU aHANUTUKY ydera U
yBUAE reHepucaHe BELUTAYKOM MHTENIUTeHLMjOM 3a NepCcoHanM3aumjy UCKycTaBa yye-
tba, NPYKarbe UW/baHUX NOBPaTHUX MHOOPMaUMja U naeHTUdGUKaLMjy y4eHUKa Kojuma
MoXe 6uTn notpebHa pogatHa noapluka. Tpehe, KomneTeHUMja anropMTaMcKor pas-
MUWLW/batba HacTaBHUUMMA omoryhaBa Tymayere M eBanyauujy pesyntata cuctema
6a3MpaHNX Ha BELUTAYKOj MHTEAUTeHUN|U, naeHTUdUKALUMjy NOTEHUMjaNHE NPUCTPACHO-
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CTW UK OTPaHUYEHA M AOHOWEHE MHPOPMUCAHUX NPOLEHA BAJIMAHOCTU U NOY343aHO-
CTV NpenopyKa MHTENUTEHTHUX cucTema. OBa KOMNeTeHUMja je NnocebHO BaXKHA Kako 6K
HACTaBHMLW OCUTYpPanu Aa Ce TEXHOJIOTUje BeluTauyKe UHTe/IreHumje KopmucTe Ha npa-
BMYaH, TPAHCMAPEHTAH M O4roBOPaH HauuH, ybnaxasajyhu pusuke o npeHoLWweHa Uan
nojayaBarba noctojehux HejegHakocTu y obpasoBary. YeTBpTo, ¢ 063MpOM Ha TO Aa
cUCTEMM NPUKYNIBAjy, 06pahyjy M aHaNM3Mpajy OrpoOMHe KOIMYMHE NoJATaKa O YYEHU-
LUMMA, HaCTaBHULM MOpajy BUTKU CBECHM MOTEHUMjaHUX Npobaema BE3aHMX 33 NPUBAT-
HOCT 1 6e36e4HOCT M NOBE3aHWX Ca OBMM Mpakcama. Pa3Boj eTMUKMX KomneTeHuMja
omoryhaBa HacTaBHULMMA A3 KPUTUYKKU UCMIUTYjy COLMjanHe U MOpanHe AUMEH3Mje Be-
WTa4yKe MHTeNureHumje y obpasosary, ocurypasajyhu ga ce oBe TexHos0ruje KopucTe
Ha HaYMHEe KOju NPOMOBMULLY NPABUYHOCT, UHKNY3Ujy N 40OPOOUT yueHUKa.

K/by4HM acneKT HOBMX Y/0ra HacTaBHWKA Yy epyu BelUTauyKe MHTENUreHUMje YNHM
FbMXOBa Capaatba Ca UHTEIUreHTHUM 06Pa30BHMM CUCTEMMMA U TexHonormMjama. Capa-
AHWUYKa NapTHepcTBa M3mehy HacTaBHMKa M CUCTEMA BELTAYKe WHTeNUreHuuje mory
UMaTK pasnumTe 06AMKE U CAYKUTU PA3IMYMTMM CBpXama. YobuyajeHn npuctyn npe-
AcTaB/ba Kopuwhere cucTema 3a ayTomaTusauujy PYTMHCKMX 3a4aTaKka, Kao WTo cy
ouerUBakbe, NPY¥Kakbe NoBPaTHUX MHbOPMaUMja U Npaherbe HanpeTka ydeHuKa. Jpyru
061K capaZiHUYKOTr NapTHepPCTBa NoApasymesa Kopuwhere cucTema 3a NpyKarbe ysnaa
Y y4erbe yYeHMKa, 3aCHOBaHMX HAa MoJaLyMma MyTem aHAIMTUKE yYera U UCTPaKMBakba
nogataka mM3 obpasoBakba Kao WTO Cy eBUAEHUM|e MHTepaKumja, akageMCKM ycnex u
aemorpadckm nogaun. Cuctemy 6asvMpaHM Ha BeLITAuYKO] WMHTENUTEHLMjU MOry ce
YK/byuMBaTH Y 3aje4HNYKO OCMULL/baBakbe U peann3aLmjy UCKYCTaBa ydera Koja uHTe-
rpuiwy MoryhHOCTM /byACKE M MaWWHCKE WHTeNuUreHumje. Ha npumep, MHTENUTEHTHN
TYTOPCKM CUCTEMM MOTY YYEHUUMMA NPYXWUTU MepcoHan30BaHoO Bohere, nospaTHe
nHbopmaLmje 1 NOAPLKY AOK Page Ha COMKeHUM npobaemmMma uav 3agaumma, AoK
HaCTaBHULUM MOTy MPaTUTU Hanpedak y4YeHWKa, MpysKaTu O0A4aTHY MOAPLIKY Kada je
notpebHO M ONaKWwaBaTM APYLITBEHE MHTEpaKuuje M KonabopaTusHO yuerbe. Capa-
AHWYKa napTHepcTBa 61 Tpebano KOHTMHYMPAHO eBanympaTh 1 yHanpehunsaTi Kako 6m
ce ocurypana epmKacHOCT M OArOBOPHOCT Y NepMaHeHTHO NpomerMBMM noTpebama
HacTaBHMKa M yyeHMKa. OBO 3axTeBa Pa3Boj OMLITMX OKBMPA M METOA0/I0MMja eBanyaumje
KOju MOTry NPOLEHWUTM YyTULAj cUCTeMa BeluTayKe UHTe/IMreHumMje Ha OCTBapeHoCT Mcxoaa
yyerba, aHraXKoBarbe U A06POBUT yYeHUKa, Kao M yCKNaheHOCT HacTaBHWUX aKTUBHOCTU
ca 06pa3oBHMM LU/bEBMMA U BPEAHOCTUMA.

LLIkonoBarbe 1 KOHTUHYMpPaHa 0byKa HacTaBHUKa 3a 06pasoBarbe BoHeHo BeLwTa-
YKOM MHTENIUTEHLMjOM 3axTeBa XOJIMCTUYKKU NPUCTYN KOju 0byxBaTa Pa3HONNKE TEXHUY-
Ke, nefarowke n eTMYyke AMMEH3Nje MHTerpaunje BewTadyke nHtennreHumje. O6pasos-
HW EeKOCUCTEMWU MOPajy yNaraTv y pa3Boj TEXHONOLKe MHPPACTPYKTYpe u pecypca, Kao
Wy Nporpame CTPyYHOr yCaBpLUaBakba KOjuU OCHaXKYjy MHTerpaunjy HoB1x TeXHOI0TMja y
HacTaBy. Mporpamu 3a obpa3oBarbe HaCTaBHWKA MOpPajy NPUNAroguTU CBOje KyPUKYy-
Me TaKO 43 YK/byde cagpiKaje M KomneTeHuMje Be3aHe 3a BelTaykKy MHTenureHuujy,
npunpemajyhn mx 3a pag y obpasoBHOM OKpyKeky KOMOMHOBAHOM WM BOhHeHOM
BELUTAaYKOM UHTenureHumnjom. ObpasoBarbe HacTaBHMKa Tpeba ycmepaBaTh U Ka Hero-
Batby KYNType WHOBAaLMja, eKCnepuMeHTUCarba M KOHTUHYMpPaHOr ycaBpllaBarwa. OBo
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YK/byyyje aKTMBHO TpaXKere HOBUX HauyMHa 33 MHTEerpauujy TeXHO/OrMja BeluTayke
WHTEINreHUMje y FbMXOBY HacTaBHY NPaKCy, UCTParKMBakbe NOTEHLMjANMHNX NPESHOCTU U1
OorpaHuyera HOBUX anaTa M capafhby Ca KoJierama, UCTparkMBaynma u nporpamepmma
Ha KO-AM3ajHuparby M eBasyaumju pelera 3a yyere nobosblaHuX BelTauykoM UHTe-
nvreHumjom. HactaBHuum 6m Tpebano Aa ce yK/byye y KOHTUHYMPAHO CTPYYHO ycaBp-
WaBakbe M passujajy pedaekCUBHY NpaKcy, HenpecTaHo axKypupajyhu ceoje 3Harbe U
BELWTMHe y 06/1aCTK BeluTauke UHTeaUreHumje u npunarohasajyhu concteeHe HacTaBHe
cTpaTeruvje pa3BojHMM noTpebama yyeHuKa.

3aKk/byyHa pa3marparba

MHTerpaumja BewTauyke MHTenureHumje y obpasosHe npouece U TexHosorunje
npeactasba dyHAaMeHTasHy TpaHchOpMaLMjy Koja npeBasunasu jeAHOCTaBHY TEXHO-
JIOWKY Hagorpaarby nocrojehux neaarowKkmx npakcu, CTora 3axTeBa CyLUTMHCKO npeu-
CNWUTMBakbE Y/IOTa M KOMMETEHUMja HacTaBHWKa, pegeduHUcarbe MeaarowKkux napa-
AVTMU M PEKOHCTPYKLM]Y 06pa3oBHUX eKocucTema. YCNOH npumeHe 06pasoBHUX Tex-
HO/I0MMja 3aCHOBaHMX HA BELUTAYKOj MHTENIUTEHL MM 3aNpaBo HUje AUPEKTHA nocaeam-
La TexHoNOLWKor nporpeca, seh 04roBop Ha CyWTUHCKE M3a30Be CaBpemMeHe HacTaBe,
yK/bydyjyhu notpeby 3a sehom nepcoHanmsaumjom ydera, aHaAUMTUHYKUM npaherem
HanpeaoBakba yYeHMKa, OCHAXKMBAbeM MOZena CaMoperyincaHor yyerwa M yHanpe-
herbem MHKAY3UBHOCTM 06pasoBarba. EKCNoHeHUMjanHM pacT AOCTYMHUX 06Pa30BHMUX
nogaTtaka y AurutansHom o6auKy omoryhuo je passoj coducTMuMpaHnx aganTUBHUX
cMcTemMa Koju mory NoHyauTV nepcoHannsoBaHe o6pa3oBHe cagprKaje U UCKYCTBa Nnpu-
naroheHa nHanBMAyanHUM notpebama, Temny U MHTEpecoBarbMMa yueHMKa. YnoTpeba
BELTauYKe MHTenreHumje y obpasosarby M3BPLUMAA je 3HaYajaH NejaroLwKo-MeToaNYKN
NoMak oZ TPaAMLMOHANHOT TPAHCMUCMBHOT MOgeNa NoAyyasarba Ka moaesny nepcoHa-
NIN30BaHOr afganTuUBHOr yderba. MehyTum, K/bydHM AOMNPUMHOC OBOr pada YnpaBo Iexu y
UCTULAMbY YMHbEeHMLE A3 YCMewHa UMMNIEMeHTalMja HOBe NneaarowKe napagurme 3acHo-
BaHe Ha BELUTAYKOj UHTENUIeHLM]M 3axTeBa CynTUAHO banaHcuparbe usmehy TexHoso-
WKNX MOryhHOCTM M OCHOBHMX/TPaAMLMOHANHUX/BAaANAHUX MNEeAarowKMX NpuHLMNa.
HaBefeHa TexHO/MOWKaA UHOBaUMja He Tpeba 3aMeHUTU /byACKe KanauuTete HacTaBHU-
Ka, Beh npeyseTu yaory KOMnaeMeHTapHOr eNeMeHTa Koju HacTaBHuuMma omoryhasa
edurKacHuje doKycMpatbe Ha CYLITMHCKe acnekTe 06pa3oBHOr NpoLueca, Koju 3axTesajy
emnaTtujy, KpeaTMBHOCT U KOHTEKCTYaNHO pasymeBatbe.

TpaHchopmaumja ynore HacTaBHUKA Of, NPEHOCMOL,A 3Hakba Ka CapagHuKy, Kpe-
aTopy ¥ daunnuTaTopy npoLeca yyera BepOBaTHO je HajsHayajHMja npomeHa obpa-
30BHe MpaKce y nocnearbux HEKOIMKO AeueHuja, a NoACTakHyTa je ynpaBo MHTerpauu-
jOM ENeKTPOHCKOr yyerha M BelTayke MHTeAuUreHumje y HacTaBHM npouec. YcnewHa
MMNAemeHTaumMja HaBeLeHMX yiora 3axTeBa Pas3Boj M OCHaXKMBakbe HOBUX KOMMNETEeHL -
ja HacTaBHMKa Koje npesasunase TpaguuMOHaiHe nedarowke sewTuHe. lMogaumjcka
MUCMEHOCT, aJfOPUTAMCKO PasMULL/bakbe, eTUYKa CBECT M CMOCOBHOCT Kpeupaka U
ynpaB/batba CUHEPTMjOM JbYACKE M BelTayke (MalluMHCKe/gurutanHe) uHTenureHumje
NoCTajy K/by4yHe KOMMNeTeHLMje HacTaBHMKA Y CaBpPeMEeHOj WKOAW. 3aK/by4yMmo aa ycne-
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LWHA MMNAeMeHTaLMja 06Pa30BHMX TEXHO/IOMMjA 3aXTeBA XONUCTUYKM NPUCTYN KOjU 3a-
AMpe y TEXHONOLWKe, NeAarowkKe, eTMYKe U COLMO-KYNTypHe anmeHsunje. Mapagokcan-
HO, ynpKoc pacTtyhoj aytomaTusauumju u aurntanmnsaumju ogpeheHunx acnekata obpa-
30BHOI npoueca, /byAcku dakTop Aobuja Ha 3HAYajy jep HAcTaBHMLM NOCTajy HE3aMEH-
JbUBM Y IOMEHMMA KOjWU 3aXTeBajy eMOLMOHANHY UHTEAUTeHUM]Y, eTUYKO pacyhuBatbe 1
KOHTEKCTYa/IHO pasyMeBatbe, YMMe ce A0AATHO Harnawasa notpeba 3a KomnaemeHTap-
HUM oAHOCOM M3MeRy JbyAcKe M BeluTauke UHTeaureHumje y obpasosaty. OBa BULEAM-
MEeH3MOHa/IHa NepcneKkTMBa Mopa BUTKU MHTEerpucaHa Kako y nporpame GpopmanHor UHU-
umnjanHor obpasosarba HaCTaBHWKA TaKo U y HedopmanHe M UHPOPManHe nporpame
CTPYYHOT ycaBplUaBaka U MHAMBUAYANHOT NpodecmoHanHor passoja. ObpasoBarbe Ha-
CTaBHUKa Tpeba eBonympaTt Ka dopmuparby pedaeKkcMBHUX NpakTUyYapa cCnocobHMx aa
KPUTUYKM eBanynpajy NoTeHLMjane u orpaHuYerba BeLTaYKe MHTeNTeHLMje U KpeaTus-
HO MX MHTErpuuy y neaarowky npakcy (Zhang & Zhang, 2024). UmnnemeHTaumja BewwTay-
Ke MHTeNureHumje y obpasoBarbe HOCU M 3HAYajHEe eTUUKe MMNIMKAUMje Koje 3axTeBajy
KOHTUHYMPaHY NaKkby HAacTaBHMKaA. [UTarba NpMBATHOCTM NoAaTaKa, aAropMTamcKke npu-
CTPAcHOCTW, AMTUTAJIHOT ja3a M MOTeHUuMjanHe AexymaHusaumje obpasoBHOr npoueca
Mopajy 61UTn agpecrpaHa Kpo3 CUCTEMCKM NOApPKaH Pa3BOj ETUYKMX OKBMPA WU MOAUTK-
Ka. HacTaBHMUM MMajy K/byyHy Y/IOTY Y OCUTypaBaky A3 MMMNJIEMEeHTauunja BeluTavke
WHTenureHumje y obpasoBary cnyxu ob6pobutn yyeHKa U NpomoBucakby NpaBUYHO-
CTU W UHKJTY3UBHOCTU.

KoHauHo, TpaHchopmaumja obpasoBarba KPO3 MHTErpaLmjy BelTauyKe WUHTENU-
reHumnje 3axTeBa CUMCTEMCKM NPUCTYN Koju obyxBaTa cBe HWMBOE OBPA30BHOI CUCTEMA.
MoTpebHo je MHOBMPATM U MMMJIEMEHTUPATU KOXepeHTHe obpa3oBHE NOINTUKE Koje
npeno3Hajy HoBe ynore HacTaBHMKa, NOAPKaBajy pa3Boj HEONXOAHMX KOMMETeHUMja 1
CTBapajy NOACTULAJHO OKpYyXKere 3a MHoBauuje. CamMo KpPO3 CUHEPTUjy TEXHONOLLKMX
WHOBaUMWja, Negarowke MyapocTM U eTuyke pediekcuje MoXKemMo OCTBApUTM MyH note-
HUMjan BelITauKe NHTEeIUTEHLMje Y aKTyenHoj TpaHchopmaLmju obpa3oBatba.
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ABSTRACT

The integration of artificial intelligence into educational technologies has
fundamentally transformed traditional pedagogical paradigms and teacher roles. This
research indicates that the successful implementation of artificial intelligence in
education constitutes a complementary rather than substitutive process, requiring a
nuanced balance between technological innovations, valid pedagogical principles, and
teacher activities. The analysis results indicate that the teacher's position in the
educational process is being transformed from a knowledge transmitter to collaborator,
designer, and facilitator in digital environments supported by artificial intelligence
technology, while necessitating the development of a new set of competencies
beyond existing digital ones: data literacy, algorithmic thinking, and ethical and
critical evaluation. The article concludes that successfully harnessing the potential of
artificial intelligence in education necessitates a holistic approach that integrates
technological, pedagogical, ethical, and socio-cultural dimensions, supported by a
systematic transformation of initial teacher education and mechanisms for
continuous professional development and improvement.

Keywords: artificial intelligence, educational technology, teacher, competencies.

Introduction

The integration and implementation of artificial intelligence (Al) into educational
technologies has considerably expanded over the past decade. This evolutionary
trajectory has been influenced by several key factors, including the increased
availability of digitized educational data, the advancement and sophistication of Al
algorithms, and the broader paradigm shift toward personalized and adaptive learning
(Hwang et al., 2020). As previously noted, one of the primary drivers of this ascent has
been the exponential growth of educational data volume (Romero & Ventura, 2020).
The widespread adoption of learning management systems, online learning platforms,
and various educational applications initiated the generation of vast quantities of data
pertaining learner interactions, performance outcomes, and behavioral patterns. These
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data are commonly referred to as the “Big Data”, constituting a rich resource from
which Al algorithms can train, derive learning and produce meaningful decisions
(Namoun & Alshangiti, 2020). By leveraging Big Data from educational contexts,
intelligent software systems gain substantive insight into learners' knowledge levels,
learning dispositions, and potential misconceptions, thereby enabling the development of
personalized and adaptive learning experiences (Chaudhry & Kazim, 2022). The globally
expanding learner population and the imperative for lifelong learning have compelled
traditional educational systems to seek new, scalable, and efficient educational
technologies and solutions without compromising instructional quality (Schiff, 2022).
Artificial intelligence, at its current level of development, enables the automation of
certain instructional tasks such as assessment and feedback provision, thereby liberating
teachers to concentrate more of their time on higher-order tasks and individualized
learning support (Cope & Kalantzis, 2019). The potential impact of Al on the teacher—
learner relationship warrants careful and sustained consideration (Guilherme, 2017).
Although Al augments instruction, it should not be regarded as a substitute for human
teachers, as they contribute unique qualities to the learning process including empathy,
creativity, and contextual understanding (Luckin & Cukurova, 2019). However, as Al-
based technology becomes increasingly embedded in educational practice, it is
essential to approach its implementation with critical and reflective rigor. Through the
responsible deployment of digital technology and its alignment with the established
evidence-based pedagogical principles, contemporary educational technologies are
clearly transforming teaching and learning by enabling personalized, adaptive, and
inclusive educational experiences for all participants in the process.

As Al-based systems gradually assume more responsible roles for specific
instructional tasks such as content delivery, assessment, and feedback provision,
teachers will adapt their instructional methodologies and develop new competencies to
effectively engage with these systems and emerging educational environments (Cox,
2021). Over time, teachers will increasingly assume roles as mentors and learning
experience designers, thereby devoting greater attention to the creation of meaningful
learning experiences that integrate Al tools. Teachers will obviously be required to
develop competencies in data literacy, Al ethics, and learning analytics in order to
interpret and act upon the insights generated by the emerging intelligent educational
systems (Tsai et al., 2019). In order to effectively engage with advanced learning
environments, learners will invariably need to cultivate skills in self-regulated learning,
metacognitive strategies, and digital literacy (Anthonysamy et al., 2020). Nevertheless,
the evolving roles of both teachers and learners raise fundamental questions regarding
the potential impact on the human dimension of education — specifically the
importance of social interaction, emotional support, and the development of soft skills.
It is imperative to establish a balance between the affordances of artificial intelligence
and the intrinsic value of human connectedness and interaction within educational
environments (Humble & Mozelius, 2022). The potential impact of Al on education is far-
reaching and multifaceted, presenting innovative opportunities for personalized learning,
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intelligent assessment, equity and accessibility, and consequently the transformation of
teacher and learner roles.

The Artificial Intelligence Pedagogical Paradigm

Al-driven educational technologies have the potential to revolutionize teaching
and learning processes by enabling new personalized and adaptive digital learning
opportunities. However, it is essential to examine the pedagogical implications and future
developmental trajectories of these technologies in order for this implementation to be
both effective and responsible. Intelligent tutoring systems (Zhu et al., 2024), adaptive
learning platforms (Du Plooy et al.,, 2024), educational robots (Yiksel et al., 2025),
chatbots (Namesztovszk et al, 2024), and related tools have all demonstrated
considerable potential for improving learning outcome achievement, increasing learner
engagement, and providing individualized support. The aforementioned technologies
employ machine learning algorithms, natural language processing, and computer vision to
analyze learner data, model individual profiles, and deliver targeted interventions. By
adapting to the individual needs, preferences, and learning pace of each student,
educational technologies facilitate the creation of inclusive and equitable learning
environments. However, Al integration also introduces considerable challenges and
raises important questions regarding the transformation of teacher roles, pedagogical
impact, and ethical considerations associated with its application in educational
settings. As algorithms progressively assume certain instructional functions, such as the
assessment of student work and feedback provision, teachers must redefine their
professional engagement and develop new competencies to effectively collaborate with
and complement the emerging educational systems and instructional methodologies.
These changes necessitate a critical examination of pedagogical implications and the
development of new instructional strategies that harness the complementary strengths
of both human and artificial intelligence.

The integration of artificial intelligence into education should be observed not
merely as a technical advancement, but as a catalyst for a fundamental transformation
in the way teaching and learning are conceptualized. As Al-based systems, including
intelligent tutoring systems, adaptive learning platforms, and educational data mining
tools, become increasingly sophisticated and widely adopted, traditional pedagogical
concepts, methodologies, and established roles of teachers and learners are
continuously being challenged. These systems employ machine learning algorithms and
learning analytics to create personalized learning experiences that are dynamically
adapted to the individual needs, preferences, and abilities of each learner. By providing
tailored guidance, timely feedback, and responsive support, Al-based systems can
empower learners to engage in autonomous, experiential, and inquiry-based learning,
cultivating a sense of agency over their own educational trajectory. This transformation
demands a critical examination and analysis of pedagogical implications and the
development of new frameworks and strategies for leveraging technology while
preserving essential human dimensions and roles in educational process. One of the
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pivotal paradigm shifts introduced by Al is the transition toward personalized and
adaptive learning experiences (Strielkowski et al., 2024). Contemporary educational
technologies have enabled the conceptualization, development, and construction of
dynamic learner profiles that encompass individual strengths, weaknesses, preferences,
and learning styles, thereby facilitating the creation of tailored recommendations and
individualized learning pathways. The orientation toward personalization is consistent
with constructivist learning theory, emphasizing the active role of learners in the
construction and development of their own knowledge and underscores the
importance of adapting instruction to individual needs. This shift is also characterized
by an enhanced emphasis on active learning, collaboration, problem-solving, and
independent inquiry. The realization of personalized and adaptive learning experiences
requires reconsideration of traditional teacher and learner roles, as well as the development
of new pedagogical approaches that leverage Al capabilities while maintaining meaningful
human oversight. Teachers will increasingly assume the role of learning process
organizers, orchestrators, and facilitators, guiding students through their interactions
with digital systems and providing the socio-emotional support and motivational
guidance that computational algorithms cannot replicate (Marienko et al., 2020). The
transition to an Al-supported competency-based learning model enables learners to
advance at their own pace and receive recognition for their achievements, there by
promoting personalized and efficient learning experiences (Majeed et al., 2025). This
approach underscores the importance of attaining a high level of understanding and
proficiency within a given domain before progressing to more advanced content. By
employing Al algorithms and tools for the continuous assessment of learner
competencies and the delivery of targeted support, educational technologies can
better assist learners in developing deep conceptual understanding and acquiring
transferable skills. However, the learner-centered learning paradigm carries its own
distinct implementation challenges. A critical concern is ensuring that Al systems are
designed to promote meaningful learning and to foster the development of higher-
order thinking and understanding, rather than simply optimizing performance on
narrowly defined tasks or assessments.

The roles of human and artificial intelligence within educational environments
must be thoughtfully balanced. Although digital systems are capable of automating
certain tasks, such as grading assignments and providing feedback, they can also offer
valuable insights into learner behavior and performance. However, they should not be
construed as replacements for human teachers, as teachers fulfill a vital function in the
creation of meaningful learning experiences, in nurturing the social and emotional
development of learners, and in providing empathy. While technology can automate
certain tasks and generate personalized recommendations, it cannot fully replicate the
complex social interactions and emotional intelligence that teachers bring into the
learning process. Therefore, it is essential to primarily regard Al as a tool that can assist
and empower teachers, enabling them to concentrate on higher-order tasks, such as
fostering critical thinking, creativity, and social skills, rather than as a substitute for
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their professional expertise and judgment. The emergent synergy between human and
artificial intelligence necessitates the development of new collaborative models and
cultivation of Al literacy among educators (Casal-Otero et al., 2023). One of the key
domains of technological application is the automation of routine administrative tasks
(e.g., grading and record-keeping), which are often time-intensive and mainly
administrative in nature. Beyond the assessment tasks automation, educational
technology can assist teachers in monitoring learner progress and engagement,
providing data-informed insights upon which teachers can base decisions and
implement targeted interventions (Isteni¢ Starci¢, 2019). Learning analytics and
educational data mining techniques are employed to process large volumes of learner data,
including interaction logs, performance records, and demographic information, in order
to identifypatterns and trends that are frequently not immediately discernible to human
observers. By generating early warning signals and personalized recommendations,
these systems can assist teachers in proactively intervening and providing targeted
support to learners experiencing difficulties. However, in order to make effective use of
the insights generated by Al algorithms, teachers must develop the following new
competencies and skills:

— Data literacy — defined as the ability to collect, analyze, interpret, and
effectively communicate data, enabling teachers to make evidence-based decisions and
evaluate the validity and reliability of Al-generated recommendations (Olari & Romeike,
2021);

— Algorithmic thinking — referring to an understanding of the manner in which
software algorithms process data and arrive at decisions, which is essential for teachers
to critically evaluate the outputs of Al-based systems and to identify potential biases or
limitations (Nazaretsky et al., 2022);

— Al ethics — encompassing the consideration of ethical principles and values in
the design, development, and deployment of Al-based tools and technologies in
educational settings, ensuring that these technologies are transparent, accountable,
and aligned with educational objectives and learner well-being (Song & Ko, 2024).

In order to support teachers in acquiring the aforementioned competencies,
professional development programs should focus on providing training and support in
the areas of digital literacy and Al integration into educational practice.

The integration of Al carries significant implications for instructional design and
curriculum development (Tiirkmen & Sézen Ozdogan, 2025). As new technologies enable
increasingly flexible and adaptive learning experiences, traditional linear and fixed curricula
are progressively losing their relevance. There is a growing need to develop modular
and adaptable content that can be dynamically assembled and sequenced in
accordance with the learner needs and preferences, as well as data regarding learner
performance. The learning environment design should be grounded in evidence-based
learning theories and practices, ensuring that technology serves pedagogical objectives
rather than driving them. The key lies in adopting a multidisciplinary approach that
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integrates expertise from the fields of education, psychology, computer science, and
related disciplines. Adaptive learning systems powered by Al algorithms can analyze
learner data to construct personalized learning experiences that optimize engagement
and achievement outcomes. In order to design effective adaptive learning pathways,
instructional designers must take into consideration factors such as learner profiles,
prior knowledge, learning objectives, and assessment strategies. Furthermore, they
must collaborate closely with specialists in Al development to ensure that adaptive
algorithms are pedagogically sound and aligned with validated learning theories and
educational practices. Al integration provides instructional designers with opportunities
to incorporate interactive and immersive elements that enhance learner engagement
and motivation. Natural language processing, speech recognition, and computer vision
technologies enable intuitive interactions between learners and educational systems.
For example, virtual and augmented reality technologies, combined with advanced Al
algorithms, can create highly realistic simulations and contextualized learning
experiences that promote active learning and knowledge transfer. The investigation of
pedagogical implications should integrate the cognitive and affective dimensions of Al-
enhanced learning, the examination of social and cultural factors influencing the
adoption and efficacy of educational technologies, and address the ethical and societal
implications of their deployment.

Emerging Teacher Roles and Competencies

The integration of Al into education has fundamentally transformed the roles
and responsibilities of educational practitioners, requiring them to adapt and to
develop new competencies in order to effectively leverage educational technologies
and to support learning in contemporary and sometimes new educational
environments. As Al progressively assumes a range of instructional tasks, including
content delivery, assessment, and personalized learning support, the teacher's role as
the primary source of knowledge is transitioning toward that of facilitator, designer,
and collaborative partner in learning. This shift from knowledge transmitter to learning
facilitator and designer is grounded in constructivist and sociocultural theories of
learning, emphasizing the active role of learners in constructing their own knowledge
through social interaction and authentic problem-solving experiences. The emerging
responsibilities of teachers include the creation of meaningful learning experiences that
harness the capabilities of Al systems while providing the essential guidance, support,
and social connectedness that technology is still unable to offer (Uzunboylu, 2024). As
learning facilitators, teachers focus on stimulating learner engagement, critical thinking,
and collaboration, employing Al-based digital tools to personalize learning experiences,
provide targeted feedback, and adapt instruction to the individual needs of each
learner. The new role of teachers as learning designers manifests in the curriculum
development, the design of learning activities, and the development of appropriate
assessment strategies that are aligned with educational objectives and pedagogical
principles. It is expected that contemporary educators design authentic, project-based
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learning experiences in order to enable learners to apply their knowledge and skills in
real-world contexts utilizing Al tools for support, collaboration, communication, and
innovation. Teachers can design Al-enhanced computational simulations and digital
virtual environments that provide learners with immersive realistic scenario
experiences, enabling them to practice decision-making, critical thinking, and problem-
solving skills within safe and controlled environments. This entails collaboration
between software development experts, instructional designers, and subject matter
specialists in order to create learning experiences that effectively integrate Al
technologies and promote deep, meaningful learning. Teachers must design and
manage learning environments that foster the development of diverse competencies,
including problem-solving, creativity, and digital literacy, which are essential for success
in an increasingly Al-driven world.

In order to effectively embrace their emerging roles and to realize the
potential of contemporary educational technologies, teachers must develop (in
addition to existing digital competencies), a range of Al-specific competencies
(Moorhouse et al., 2024). Al literacy refers to the knowledge, skills, and dispositions
required to understand, employ, and critically evaluate Al technologies in educational
contexts. The development of Al literacy and competencies is essential for several
reasons. First, it enables teachers to understand the fundamental concepts, techniques,
and applications of Al in education, including machine learning, natural language
processing, and adaptive learning systems. This knowledge, along with the requisite
skills and dispositions, is indispensable for teachers to critically assess the potential
benefits and limitations of these technologies, as well as to identify appropriate
opportunities for their integration into instructional practice. Second, Al literacy
empowers educational practitioners to make informed decisions regarding the
selection, design, and implementation of new educational technologies, ensuring that
these tools are aligned with pedagogical objectives, validated learning theories, and
evidence-based practice. Teachers who have developed strong data literacy skills can
leverage learning analytics and Al-generated insights to personalize learning experiences,
provide targeted feedback, and identify learners who may require additional support.
Third, algorithmic thinking competencies enable teachers to interpret and evaluate the
outputs of Al-based systems, identify potential biases or limitations, and make informed
assessments of the validity and reliability of intelligent system recommendations. This
competency is particularly important for ensuring that Al technologies are employed in
a fair, transparent, and responsible manner, thereby mitigating the risks of
perpetuating or amplifying existing educational inequities. Fourth, given that Al systems
collect, process, and analyze vast quantities of learner data, teachers must be cognizant
of the potential privacy and security concerns associated with these practices. The
development of ethical competencies enables teachers to critically examine the social
and moral dimensions of using Al in education, ensuring that these technologies are
deployed in ways that promote equity, inclusion, and student well-being.
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A key aspect of teachers' emerging roles in the Al era is their collaboration with
intelligent educational systems and technologies. Collaborative partnerships between
teachers and Al systems may assume various forms and serve diverse purposes. A
common approach involves employing Al systems to automate routine tasks, such as
grading, feedback provision, and learner progress monitoring. A second form of
collaborative partnership involves utilizing Al systems to provide data-driven insights
into learner development through learning analytics and educational data mining,
drawing upon interaction logs, academic performance data, and demographic
information. Al-based systems can also be engaged in the collaborative conceptualization
and delivery of learning experiences that integrate the capabilities of both human and
machine intelligence. For instance, intelligent tutoring systems can provide learners
with personalized guidance, feedback, and support as they engage with complex
problems or tasks, while teachers monitor learner progress, provide additional support
as needed, and facilitate social interaction and collaborative learning. Collaborative
partnerships should be continuously evaluated and refined to ensure effectiveness and
accountability in response to the perpetually evolving needs of teachers and learners.
This necessitates the development of robust evaluation frameworks and methodologies
that are capable of assessing the impact of Al systems on learning outcomes, student
engagement and well-being, and the alignment of instructional activities with the
educational objectives and values.

The initial and continuing education of teachers for Al-driven education
requires a holistic approach encompassing the diverse technical, pedagogical, and
ethical dimensions of Al integration. Educational ecosystems must position and invest
towards the development of technological infrastructure and resources, as well as
professional development programs that empower the integration of new technologies
into instructional practice. Teacher education programs must adapt their curricula to
incorporate Al-related content and competencies, preparing prospective teachers for
working in educational environments that are hybrid or Al-mediated. Teacher education
should also be oriented toward cultivating a culture of innovation, experimentation, and
continuous professional growth. This includes actively seeking new approaches to the Al
technologies integration into instructional practice, exploring the potential benefits and
limitations of emerging tools, and collaborating with colleagues, researchers, and
developers in the co-design and evaluation of Al-enhanced learning solutions. Teachers
should engage in ongoing professional development and reflective practice,
continuously updating their Al-related knowledge and skills and adapting their
instructional strategies to the evolving needs of their students.

Concluding remarks

The integration of Al into educational processes and technologies represents a
fundamental transformation that transcends the mere technological upgrade of
existing pedagogical practices. It demands a substantive re-examination of teacher
roles and competencies, a redefinition of pedagogical paradigms, and a reconstruction
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of educational ecosystems. In fact, the rise of Al-based educational technologies is not
a direct consequence of technological progress per se, but rather a response to the
inherent challenges of contemporary instruction, including the need for greater
personalization of learning, analytical monitoring of learner progress, the empowerment
of self-regulated learning models, and the enhancement of educational inclusivity. The
exponential growth of available educational data in digital form has enabled the
development of sophisticated adaptive systems capable of offering personalized
educational content and experiences tailored to the individual needs, pace, and
preferences of each learner. The application of Al in education has initiated and
effected a significant pedagogical and methodological shift away from the traditional
transmissive model of instruction toward a model of personalized, adaptive learning.
However, the central contribution of this article lies precisely in its emphasis on the fact
that the successful implementation of a new Al-based pedagogical paradigm requires a
nuanced balance of technological capabilities with foundational, traditional, and
validated pedagogical principles. The technological innovation in question should not
supplant the human capacities of teachers, but rather assume the role of a complementary
element that enables teachers to focus more effectively on those essential aspects of the
educational process that demand empathy, creativity, and contextual understanding.

The teacher's role transformation from knowledge transmitter to collaborator,
designer, and facilitator of the learning process is arguably the most significant shift in
educational practice of the past two decades, and has been catalyzed precisely by the
integration of e-learning and Al into the instructional process. The successful
enactment of these roles demands the development and consolidation of new teacher
competencies that extend well beyond traditional pedagogical skills. Data literacy,
algorithmic thinking, ethical awareness, and the capacity to create and manage the
synergy between human and artificial (machine/digital) intelligence are becoming
essential competencies for teachers in contemporary schools and other educational
environments. It is concluded that the successful implementation of educational
technologies requires a holistic approach that encompasses the technological, pedagogical,
ethical, and socio-cultural dimensions of educational practice. Paradoxically, despite the
growing automation and digitalization of certain aspects of the educational process, the
human factor is also gaining in significance: teachers are becoming ever more
indispensable in domains that require emotional intelligence, ethical judgment, and
contextual understanding, thereby further underscoring the necessity of a complementary
relationship between human and artificial intelligence in education. This multidimensional
perspective must be integrated into both formal initial teacher education programs and
non-formal and informal programs of professional development and individual professional
growth. Teacher education should evolve toward the formation of reflective practitioners
capable of critically evaluating the potential and limitations of Al and of creatively
integrating such capacities into pedagogical practice (Zhang & Zhang, 2024). The
implementation of Al in education also carries significant ethical implications that
demand the sustained attention of educational practitioners. Issues of data privacy,
algorithmic bias, the digital divide, and the potential dehumanization of the
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educational process must be addressed through the systemically supported
development of ethical frameworks and policies. Teachers occupy a pivotal role in
ensuring that the implementation of Al in education serves the well-being of learners
and advances the principles of equity and inclusion.

Finally, the transformation of education through Al integration demands a
systemic approach encompassing all levels of the educational system. There is a
pressing need to innovate and implement coherent educational policies that
recognize the emerging roles of teachers, support the development of the requisite
competencies, and create a stimulating environment for innovation. Only through the
synergy of technological innovation, pedagogical wisdom, and ethical reflection can we
realize the full potential of artificial intelligence in the ongoing transformation of
education.
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