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ITPMMEHA BEHITAYKE MHTEJIMTEHIIVNJE
Y KOHTEKCTY OBPA30OBHOTI CUCTEMA Y CPEUJH,
CIIOCEBHUM ®OKYCOM HA PEJIUTUNJCKO OBPA3OBAIBE’

Caxerak: [IpucyTHocT 1 cBe Behn yTuIjaj Bemrauke nHTemureHuyje (BI) y caBpeme-
HOM ApywITBY 1 theH Beh moTBphenn morennujan ga rpancdopmuiie 0dpasoBHY IPAKCY,
U3MICKYjy TEME/bHO U CUCTEMAaTUYHO NpOyYaBarbe MMIUIMKALMja beHor Kopulthemwa y
LIe/IOKYITHOM 09Pa30BHOM CUCTEMY, Ka0 1 y KOHTEKCTY IOje[MHMX LIKO/ICKHUX IIPeiMeTa It
nporpama. OBaj pag 0dyxBaTa TEOPIjCKI ¥ eMIIVPHjCKI OKBYP 3a QHAIN3Y O3UTUBHIUX 1
HeTaTMBHUX acleKkaTa nurerpaiuje B/ y odpasosame, ca moceduum poxycom Ha BepcKy
HacTaBy. Y TEOPUjCKOM CeTMEeHTY aHa/nusupajy ce MoryhHocTyu u nsasosu B y koHTek-
CTy caBpeMeHe HacTaBe, JJOK je eMIIMPUjCKH [ieo CTpaKiBamba ycpesicpehen Ha aHanmuay
acrekara npumene BI y opranusoBamy HacTaBHOT IIpolieca 3a 1300pHu nporpaM Bepcka
HacraBa. [TyreM uaeHTH(NKOBaba IPEJHOCTHU U U3a30Ba Y IPUMEHY OBE TeXHOJOTHje,
IeTa’pHO ce pasmarpajy moryhuoctn B xao momohHor cpefcrBa 3a nmpunpemy daca
BepCKe HaCTaBe Y OCHOBHOj IIKO/IN. Y TOM Liuby yropebenu cy onrosopu reHepucanm
armnkaryjoM ChatGPT ca MCKycTBOM HpeMeTHOT HaCTaBHMKA Y IIOI/Iefy IpMUIIpeMe 3a
Jac, Ipy YeMy je Topef IpeKIamama cafipkaja yTBpheHo 1 ofcTyname y KBaIUTeTy Hoje-
IVHUX FeHePUCaHNX OiroBopa. Kpos KpUTHYKM OCBPT Ha TPEHYTHO CTabe Y Kopuinhery
Bl y odpasoBaiby, pajj Ipy>ka OILITY IIPOLIEHY aKTYe/THOT CTaba, IPero3Hajyhy BaKHOCT
Hasper pasBoja u mpurarohasama mefaromkmx mpakcu moryhunocruma BIL
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> Pap je momp>kano MMHMCTapCTBO HaykKe, TEXHOJIOIIKOT pa3Boja 1 nHoBalyja Perrydmke Cpduje
(YroBop Op. 451-03-47/2023-01/200053).
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YBOJI

Y BpeMme ydp3aHor pasBoja MHPOPMAIVIOHNX TEXHOIOTYja IIPUMETAH je ¥ CKOKOBUT
HOpACT yTULAja alUIMKalyja dasupaHyX Ha BelTaykoj yHTenurenuuju (BJ) na opranu-
30Balbe I Peann3oBame NeMaTHOCTY Y PasINIUTUM CeKTopuMa. PadyHapcka TMHTBU-
CTMKa, TO jecT odpaia IpUPOIHOT je3uka (natural language processing — NLP), koja ce
daBu KoMyHuKauujoM usMeby /by u padyHapa IyTeM MPUPOJHOT je3NKa, TPEHYTHO je
jemHa off HajucTakHyTUjUX odmactu BY, mupoxo Tectupana n kopuurhena. NLP anatn
aHa/IN3MPajy IPUPOIHY je3UK ¥ OMOoTyhaBajy alUIMKaljaMa fja TyMade TeKCTyaIaH YHOC
Y TeHepUIIy CMMC/IEHY UCIINC.

HajrosnaTnju npuMep oBe TexHonoruje TpeHyTHO je amukanyja ChatGPT (Chat
Generative Pre-trained Transformer) unju je mpoToTni HerpodUTHA UCTPAKUBAUKA Op-
ranusanuja Open Al mnacupaina HoeMOpa 2022. TofuHe, 1 KOja je Y KpaTKOM VHTepBaIy
ocTBapuia Kydok yTunaj u nssas VT sajennuiie, yMHOroMe Merajyhy HauH Ha KOjU /byAU
KOMyHUIpajy ca BV MoryhHocT fja cBaku IojefmHal MCKycH KallaLTeT HOBe TeHepalyje
BellITa4yKe MHTEIUTEeHI}je 13a3Bala je Paflo3HaIOCT KOfi KOPMCHMKA MHTepHeTa MPOM
cera. Amnkanyja ChatGPT nsBpiraBa cloxeHe 3ajiaTKe pas/JIMIUTOr THUIIA, J HA BUIIE
HaylHa je MpUMeH/BbMBa y odnacty odpasoBama. BV ce y ToM cekTopy cBe BuIIe ycBaja
MAaKo je 13a3Bajia aMOMBaJIeHTHe TIOYeTHE peakiyje Ko MpOCBeTHUX panHuka (Baidoo-
Anu & Owusu Ansah, 2023), 300r 4era je y TOKy HOBe, IHTEH3VBHE MHIYCTPUjCKe peBO-
7yLuuje HeonxonHo npoHahy afekBaTa ofroBop 3a odpasosame (Bazi¢ & Sekulié, 2023).
Perrydmka Cpduja, y K0joj je AemiMudHO cripoBefieHa gurnTanusanyja (Maslikovi¢, Tomic,
Tomi¢, 2023) naxo ce coprBepcku maketu B ce Bume kopucre (Tomi¢, Milovanovié,
Medi¢-Simi¢, 2023), y mmoreny MMIIeMeHTaIMje TeXHONOUIKMX MHOBalMja HAIIUIA ce IIpef]
HOBUM 13a30BOM.

BI1'Y OBPA3OBAILY

[Tnacupame ChatGPT-ja ce mokasano kao 3HayajHa Ta4yka ¥ y IPOjeKIMju pa3Boja
odpasoBata, Ijie ce MepLunupa kao GakTop IpeodIMKoBamba yuerba U IPe0CMIUIIbaBamba
y/ore HacTaBHMKa. Kao ¥ IpU/IMKOM UMIIZIEMEHTALUje APYTUX TEXHOMOMKNX M OCTAINX
uHOBaIja, dynyhHocT odpasoBama y mHTepakiyju ca BV saxTeBa geTa/bHy aHamm3y mo-
3UTHMBHIX 1 HeTaTMBHUX epeKara Koju Oy npatumi oBaj npouec. Ciryyaj MMIUIeMeHTaLje
BU pasnukyje ce off IpeTXOMHMX TEXHONOWIKIX MHOBALMja IO TOME IITO ITPOjeKTOBAHN
Hef[OCTalM 3aj1ase y JOMeH IJI00aTHO HelOBO/BHO PETyIICAHUX MuTama. [IpormycTu y me-
¢bUHUCaBY VMITTEMEHTAIMIOHE CTPATETje MOTY HOBECTH O MOCTIeANIIa Koje He CaMo IIITO
MIMajy YTOPOYHY IITETHOCT, HETO HICY IIPUXBAT/bUBE HU Ca eTUYKOL, HI ca de30efHOCHOT
cranosuiTa (Flogie & Abersek, 2019). Hacynpor ToMe, afiekBaTHO feduHICaHe CMEpPHULIE
3a ynotpedy BV Mory foBecTy 10 MaKCHMMaTHe MICKOPUIITNEHOCTH IeHNX HOTEHIUjaa 1
yHeTH [O3UTHUBHE IIpoMeHe y odpasosHu npouec. Oprannsanuja YHECKO npernosuana je
HEOIXOJHOCT ¥ YPIeHTHOCT JIe/IOBamba I, Ca U/bEM ITPY>Kakba OArOBOPa Ha HOBE M3a30B¢,
y Majy 2023. rogyHe OpraHn30Bana CKyI y OKBUPY KOjer Cy MPeACTaBHULIM 00pa3OBHIX
cekropa Buie oy 20 3eMasba yIeCTBOBAMN y GOPMUPALY OFPKMBUX CMEPHMIIA 32 KO-
pumrheme reHepaTusHe BV TexHonmoruje y odpasosawy (UNESCO, 2023). Y PerrySmurn
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Cpduju je okBup 3a Temy BI y odpasoBamwy maT yHyTap Edfiuukux cmepruya 3a paseoj,
apumeny u yoipedy ioysgane u ogiosopHe seuiitiauxe uHiienuienyuje 00jaBbeHUX ¥
¢dedpyapy 2023. rognue (Vlada Republike Srbije, 2023). Cmepuure cy popmupane Ha
ocHoBy Cilipaifieluje passoja eeutitiauxe uniiienuienyuje y PeiySnuuu Cpduju 3a ilepuog
2020-2025. (Vlada Republike Srbije, 2019) u Axyuonoi iinana 3a iepuog 2020-2022. io-
gune 3a upumeny Cilipaitieiuje pazsoja eéewiitiauxe unitienuienyuje y Peitydnuyu Cpouju
3a niepuog 2020-2025. iogune (Vlada Republike Srbije, 2020). CmepHuLe mpegcrasbajy
OKBUP Jia/ber pa3Boja 1 Hucy odasesyjyhe, nok ce y EBporckoj yuuju popmupajy odpucu
uppurher npasHor oksupa (Vlada RS, 2023).

PasymeBame moryhHoCTI 1 pusuka koje ynorpeda B/ y odpasoBamy Hocl ca codom,
IpeJicTaB/ba IPBY KOPAK Ka caryieiaBarby odpasosama Syayhaocri. ITpucyrHoct u ce Behn
yruuaj Bl y caBpemeHoM fpyiuTBy 1 iet Beh notsphenn nmoreniujas ga Tpancopmuiiie
00pa3oBHY IPAKCY, U3VCKYjy TeME/BHO ¥ CHCTEMATNYHO TPOyJaBarhe MMIIINKAINja FbeHOT
kopuinhema y IeJIOKyITHOM 00Pa30BHOM CHCTEMY, /I I Y KOHTEKCTY IOjefIVIHIX MIKOICKIX
npenMeTa 1 porpama. IIpen cBojeBpcHIM 113a30BOM Y 00pa30oBHOM crcTeMy Perrydmuke
Cpdnje Hamasu ce v mKoncky nporpam IIpaBocimaBHY Katuxusuc! 300r cnenuduHoCTH
OJjHOCA KOju cafipyKaj OBOT IIpPOrpaMa MMa IpeMa KOHIIENTY BellITauKe MHTENUTeHIIje.

Teopujcku OKBUp 3a pa3MaTparme MMIMKAIja
kopuirthemwa BU y odpasoBamwy

Bernrauxa nHTenurenyja y odpasosamy (AIED - Artificial Intelligence in Education)
IpefcTaB/ba 3acedHO Mo/be Koje je y IPOolLiecy pa3Boja IPeKo YeTUpH JeleHiuje, 1 Koje
odjenumbyje pasnmuunTe acekre odyxsaheHe mpouecoM npumeHe TexHonoruje BU y
0dpasoBakby, Kao LITO CY NefjarOLIKM, COLMjaTHI, €KOHOMCKM, KY/ITYPHU 1 {PYTU aCIIeKTI
(Castaneda & Selwyn, 2018). VcTpaxxuparba Ha OBOM IIO/bY CY IIPETXO/{HO O/l ycMepeHa
Ka odosbpliamby mocTojehix Mozena 1 cucTeMa yuera, Ipy 4eMy Cy pa3MaTpaHu MOAE/N
IIOTITYHE ¥ Ie/IIMMYHE 3aMeHe HaCTaBHMKA BeLITauYKOM MHTeUICHIIMjOM Y3 3aII0CTaB/balbe
yJ/IOre HaCTaBHIUKA, IbeTOBUX jeIMHCTBEHMX BELITHHA U MICKYCTBa, Kao 1 IIOTpede yueHMKa
na dyny ycMepaBanu u fia yue y apywrsy (Holmes, Bialik, Fadel, 2019, str. 151). Caga je
¢doxyc AIED-a mpomerbeH 1 yCMepeH Ka Ipy»xamby Behe edrkacHoCcTH y pagy HaCTaBHUKa,
Behe eduKkacHOCTH yyeHNMKa, Ka0 M1 caMor Ipolieca 00pa3oBarba.

Mngusugyanuszosano yuerve

ITojaBa ChatGPT-ja moBena je o ydpsaBama nporeca nmiieMeHTanyje B/ y odpa-
30Balby U 1I0jadasia leHe UMIUIMKaLYje Koje ce mpoy4asajy Beh Heko Bpeme (Woolf, 1988;
Cumming & McDougall, 2000). I[Tocnenmwux rogrHa popmupate Cy MHOTOSPOjHe OHJIajH
wiatgopMe Koje oMoryhaBajy yueme Ha fapuny (Radovanovié, Tomié, Vasojevié, 2022),
TOK y TIOjeIMHNIM CTy4YajeB/Ma ay TOMATM30BaHY CUCTEMM 3a ITOTyYaBarbe, KOjU Cy AM3ajHN-
paHu fia modosplajy epuKacHOCT yderba HOMONY pasnnInTiX padyHapCKUX TEXHONOINja,

*  Bepcka HacTaBa je o 2018. ropiHe y 00pasoBHOM cucremy Perrydnnke Cpduje nedpnnucana xkao

IIKOJICKM TTPOTPaM, YMeCTO IKOJICKY IIPeMeT, Kao IITO je KO Taja 1o CIIydaj.
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kopucte BJ 3a mpy>kame MHAVBUYa/THVX MHCTPYKLNja U JaBarbe IOBPATHIX MH(pOpManyja
HactaBHmimMa (Amrutha, 2023). AyTomMarcko olemnBabe 1 dP30 reHeplcambe TeCTOBA
U KBYM30Ba IIOMa)Xy HaCTaBHMI[MMA Jja epMKacCHUje paclofelie BpeMe, 0K mnaTdopme
3a 3ajeJHNYKO y4erbe oMoryhaBajy yueHMLMMa IPYIIHY paj] Y BUPTYETTHOM OKPY>KeIbY.
OBe TexHONOTHje Mebajy HAuMH MOfyJaBama I yuema oMoryhasajyhn epuxacumja n
edexTusHuja odpasosHa uckycrsa (Adiguzel, Kaya, Cansu, 2023), a yory padyHapa cy
ImpeycMepuiIe ca MpyyKamba MHCTPYKIMja YYeHUIIMMA Y BUY IOffy4aBatba MU [IOBPaTHe
nHdopMaIje, Ka IpyXamby MHTETMIeHTHOT Meflja 3a KOMYHMKanujy Mehy yueHnmnmma
Y HOAPIIKY NPOAyKTUBHOj nHTepakuyju (Stahl, Koschmann, Suthers, 2014), a 3aTim u kxa
VHVBUIYaTHIM HOTpedaMa ydeHNKa.

Kao gonyna nnardopmama 3a 3ajeSHIUKO yUeHbe, A/l U Ka0 IOMON Y OKBUPY pefioBHe
HacTaBe, Bl Moxe fja Kperpa UHAVMBUIyaIM30BaHe IIporpaMe yuemwa npuaaroheHe mo-
Tpedama u MoryhHocTMMa y4yeHMKa, mTo noBehaBa edrKacHOCT HacTaBe U e(PeKTUBHOCT
ydema y cBuM y3pacHuM rpynama (Chen, Chen, Lin, 2020). Ha ocHoBy cocodHocTI 1
CTad0CTH yYeHMKa, Te BbYIXOBIUX MHTepecoBaba I IybeBa, BV npy»xa MHAMBUAYaM30BaHe
IperopyKe 3a yuere Koje omoryhasajy yueHUIIMA fia ce yCpeficpefie Ha TeMe Koje Tpeda fja
caByafajy, mopctudayhn ux fa Mmakcumanusyjy ucxoge (Bhutoria, 2022; Chen et al., 2020).
Cappxaj xoju kpeupa BI y pasnmuuntum je popmaTuma — BUjeo, ayauo, MHTEPaKTUBHY
KBM30BY — IITO IO3UTVBHO yTIYe HA Ofp>KaBarbe MaXKibe yIeHNKa.

Mogenu yuera Koju KOPUCTe HAaIIpefHe /IT0OPUTMe 32 IIPOLIEHY U AHA/IN3Y NHANBU-
LyanHuX moTpeda ydeHuka Mory odesdenury Behe aHra)koBarbe y4eHUKa, S0/bY peTeHIjy
nHdopManuja 1 modokplraHe neppopmaHce. Yderme Bo)eHO BEIITaq4KOM VHTENTeHIIVjOM
MO>Xe IOMOhM 1 y T0do/pliIay CKalmadMIHOCTU 08pa3oBHMX IPOrpaMa, Kao ¥ CMambeny
KO/IMYVHE BpeMeHa I pecypca HOTPeSHMX 3a IIpyrKatbe KBaIMTeTHOT 0OPa30BHOT MICKYCTBA.

Eitiuuxe, SesbegrocHe u gpyie uminuxaytje

Vimmmkanyje kopuihersa BI y odpasoBamy, Koje €y IIpeIo3HaTe Kao IIOTeHIIMjaTHO
OTIacHe, YK/bY4yjy NUTamba MPUBATHOCTH, IPUCTPACHOCTH, IPUCTYNAYHOCTH, TAYHOCTI,
desdeguocTu u gpyra (Adiguzel et al., 2023; Kooli, 2023).

VnpuBupnyanisanuja Hactase 1 Ipaheme HanpeTKa yueHuKa ocpencrsom Bl 3a-
XTeBajy HOTEHIVja/IHO IIVPOK NPUCTYH HofganyMa o yyeHniyMa (Limna, Jakwatanatham,
Siripipattanakul, Kaewpuang, Sriboonruang, 2022), xoju capxe paznnunre nupopmaruje
— off ieMorpaCKIX /1O OHMX KOje ce TH4y yumHKa y mkomu. [Ipumehena HeTpaHcmapeHT-
HOCT y paiy BV ummunupa Hy>KHOCT popMuparba 1 IOIMITOBaba eTUYKOT 1 de30eTHOCHOT
OKBJpa 3a 3alITUTY NPUBATHOCTHU KOjuM 81 ce perynucana ynorpeda B/ y odpasoBamy.
TakaB okBUp Tpeda [ja cafp>Ku CMepHUIIe 3a 3alITUTY IOfATaKa, Kao IITO Cy I poBame,
KOHTPOJIA MPUCTYIIA ¥ TIOIMTHKA IIPUBATHOCTN. PasMaTpame NpUBaTHOCTHU YK/bY4yje
3aLITUTY IMYHUX TIOfaTaKa U 3aIUTUTY [I0jefiiIHaLIA Off HeXKe/beHOT HaJi30pa.

Pa3BujeHN aropuT™MM Kao U MHTEPIpETaluja IofaTaka MOTY OUTY IPUCTPACHM,
HITO Pe3YNTYje HEIPABEHUM a/ITOPUTAMCKMM JOHOUIEhEM OJITYKa I, CTIEfICTBEHO, Helpa-
BuuHMM ucxopyma. OdyuaBame cucteMa BJ Ha ckynoBuMa ropjataxa Koju €y IpYCTPacHO
(dbopMupaHu UM IpeACTaBIbajy IOl Y30paK, OfpakaBa ce Ha pesynrare. [Ipumep 3a To je
pacHa HejeHaKOCT y FeHepJCaHVM OrOBOPMMa, Koja ce oriefia y Behoj BepoBaTHohM fa
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he TexHoMOrMja Mpemno3HaBama IUIA IOTPEIIHO UAeHTI(UKOBATH /bYHe LpHe doje KoXe y
opHOCY Ha Jbyzie dere Koxe (Johnson & Johnson, 2023). AyTomatusanujom oftyka y odpa-
3oBamy Kopuinhewem BV, 1To yK/byUyje U IIpujeM yueHNKa U OLlelbBakbe, IPUCTPACHOCT
y TeHepucaHoM caapskajy BV Moxke oBecTM 10 IMCKPUMMHALIMjE YIeHUKA IIPUITaJHUKA
HOjefMHMX Tpyna. MaHuIyIanuja IMYHIM IOofalMa MOXKe SUTH YHAIIpes OCMUIIUbeHa
U MHKOPIIOpUpaHa y copTBep, anu K0 Bbe MoXKe fohu u 3dor pamusoctu cucrema Bl
y HOIJIefy 3/I0HaMepHIUX Xakepckux Hamaga (Pashentsev, Blekanov, Chernobrivchenko,
2023). [Ta du ce usdera mpucTpacHOCT U 0de3dequa IPaBUIHOCT, HOTPESHO je IaXK/bUBO
dbopMupame 1 TecTHpare CKyIoBa 3a 0dyKy cucrema B, anu u penoBHO peBuaupame
cucrema BV xako 81 ce oTkI0oHMIe TprMeheHe aHOMaTIMje 1 TpellKe.

Jlonre popMupaH CKyII HofaTaka Ha KojuMa je TpeHupaHa BV Moxe nmpoyspokoBatu
HEKOPeKTHO aHa/y3upame rnogaraka. OfCyCTBO TAYHOCTH MOXKe OUTH IIPOY3POKOBAHO
CIy4ajHMUM TpellKaMa, IpUCTpacHoIhy, MK 110jaBOM ,I3MUIIIbaba“ off cTpaHe BII -
tako3BaHmMM xanynuHanyjama (Hughes & Bae, 2023), 4nja je nmpouena ¢ppekBeHTHOCTH
jaBparba gata 'y Tademm 1.

HejemHak mpucTyn pecypcuMa Kao pe3yiTaT COLMOeKOHOMCKUX JUCIapUTETa,
eTUYKI je M3a30B jep IOojefiHe IPyIle yIeHNKaA CTaB/ba y MH(pepropaH 1monoxaj. [Iprcryn
CTAaHOBHUIITBA peCcypcyuMa Hije paBHOMepHO pacriopebeH jep pypanHa nogpydja nmajy
JIOLMjy IIOBE3aHOCT ca MHTEPHETOM U C/1adMjy 3alHTepeCOBAHOCT 3a MOJO/bIIalbe TAKBE
BpcTe MHPPACTPYKType Y OFHOCY Ha ypdaHe cpefyHe, 30T Yera Cy YYeHUIIN U3 pypaTHIX
TIOAIPYYja Y HETTOBOJbHMjEM TI0TI0Kajy 1 MO IINTalby MPUCTYIIa 00pa3oBHMM pecypcrma Te
amarnma 3acHoBaHuM Ha BV (Hampton, Fernandez, Robertson, Bauer, 2020, str. 5). Ha
HPUCTYII pecypcuMa yTUdy 1 Apyre FPYLITBEHOCKOHOMCKE TIPUINKe Y KOjIMa YIeHUIIN
JKVBe, IIONYT MPUXOZa POANTe/ba I HbUXOBOTr odpasoBama (Hampton et al., 2020, str. 42;
Brekke, Alecu, Ugreninov, Surén, Evensen, 2023). Taxkobe, y kaTeropuju oHux Koju numajy
JIOLIMjM IIPUCTYII PeCypCUMa CY U YIeHUIIM KOju CIIafiajy y ocode ca mocedHuM norpedama
(Markovi¢, 2014, str. 46; Kadijevich, Maslikovi¢, Tomi¢, 2022). HeorrxozHo je omoryhutn
mocTynHoOCT BY y odpa3oBamy cBakoM y4eHUKY, Oe3 0031pa Ha OKOTHOCTH Y KOjuMa
>kusu (UNESCO, 2016).

[TocTtoju ocHoBaHa dojasan fa he mmnnementanuja BV yrunaT Ha KOMyHUKanujy
Mmeby pymuma (Hohenstein et al., 2023), a ona mpencrasba 0OCHOBY MehybyacKNX uH-
Tepakiyja, LITo je 3adpumaBajyhu ncxop Koju MoXKe MMaTV MMIUIMKALMje Ha MEHTATHO
3[paB/be CTaHOBHMINTBA. [I03HaTO je ma MelycodHa MHTepaKIMja ca APYTUM YU4eHUIIMA
Y HaCTaBHMKOM Y YYMOHVIIM yTIU4e Ha CIIOCOOHOCT y4eHVKa Ja GOpMUPajy CMUCTIECHE
OJIHOCe Ca HaCTABHUIIMMA U BPIIHALMMA, IITO UMa HO3UTUBAH YTUIAj Ha [PYLITBEHN
U eMOLIOHAIHN pasBoj yueHnka (Schonert-Reichl, 2017). ITokasano ce ga nHTepaKuuje
NNLeM Y JIUIle JOBOJie B0 do/be KOMYHUKAIlMje, pasBujama IoBepema 1 epuKacHujer
peuaBamwa npodnema (Photopoulos, Tsonos, Stavrakas, Triantis, 2023), 1ok 0ACycTBO
JIMYHOT KOHTAKTa JOBOJY IO CMarbeHe JKeJbe 3a CapaliboM, YCIIOpaBama pa3Boja ,MEKUX
BeIITVHA, OLIACHOCTH Jia ce Y4eHMI ocehajy 130/10BaHO U HENIOBe3aHO, Te 10 ONafiamba
YKYIIHOT aHTQ)KOBaIba.

JenHa o 030M/BHMX TIPETHHI je i HOBYM BMJ, AUTUTATHOT HACU/ba KOje je HAacTamo
3/IOHAMEPHUM KpenparmeM U AUCTPUOYIINjOM BEIITaYKOM MHTeINTeHIjOM TeHePUCAHOT
BUJe0-MaTepyjana. B/ Moxe KpenpaTu TMKOBe 110 Y30py Ha CTBapHEe TMYHOCTH, LITO Ce

439



bojan M. Tomuh, Hedojura [I. Pagosanosuh, IIpumena sewitiauke unidenuieHyuje...

MOXKe 3710ynoTpedutn y MehyBplumaukuM pasMupuiiaMa KapaKTepUCTUIHNM 3a TUHE]j-
IIepCKM Y3PacT, Kao I 3a MCMeBambe IIKOICKOT ocodpa. Beh Tokom 2023. roguae mmpom
cBera cy 3adenexxenn Taksy npuMepu (Winnard, 2024).

I[TPYIMEHA CHATGPT-JA Y BEPCKOJ] HACTABI

Amnanusa nmpumere ChatGPT-ja y HacTaBM pas/mM4IMTUX LMIKOICKUX ITPeIMeTa yKasasa
je ha je IOTpedHO yCaBPILINTH U ONTHMI30BATH AIUIMKALU]Y fa O ofroBapasa morpedama
Hacrase (Jauhiainen & Guerra, 2023). Y 0BOM UCTpaXKUBamwby pasMaTpajy ce TPeHyTHe
MoryhHocTy kopuithera alvIKalyje y OKBUpPY pe/IUIMjcKOr 0dpa3oBama Koje je cacTaBHI
feo odpaszoBHOr crucTeMa Perrydmuke Cpduje.

ITpunpema yaca momohy ChatGPT-ja

Tpenyrtre MoryhrocTn kopuihera BI y permmrijckoM odpasoBarmy MoOTy ce eMIMpHj-
CKM UCTPaKUTH UCIIUTUBabeM puMere armkanyje ChatGPT-3.5 3a morpede mkonckor
nporpama IIpaBocnasun Karuxusuc. Ha nouetky ncrpaxusamwa ChatGPT-jy cy sagatu
mapaMeTpu y BUAY feduHmcamba OCHOBHOT 11 OAATHNUX 3axTeBa. OCHOBHIU 3aXTeB O10 je
HaIlCcaTy M/IaH Jaca y KojeM ce odpal)yje HacTaBHa jenuamiia ,JoBek — nkoHna boxxuja n
CBEIITeHNK TBapM ', OK CY ZOfIATHY 3aXTeB) 00YXBaTH/IM OCTBapMBalbe afleKBaTHIX MCXO-
Jla yaca, HauMH OCTBaplBama MporpamMa I yckimahusarme ca MperopydeHnM cafpskajuma.
Ha ocHoBy Tora ammkaliyja je reHepucana feTa/bHH IUIaH Yaca, y3 HaBohemwe yumesd,
Mmettioga, cagprcaja uaca v ouexusaroa (Cmka 1). ATIMKAIMjOM IPOjeKTOBAHN LUbesU
Jaca odyxBaTajy Tpu ofpenHulie 3a Koje B/ HaBoxu #a Tpeda a dyay ocTBapeHe TOKOM
Jaca y Tpajamy of 45 munyTa. HaBeneHe meifioge 0dyxBarajy 4eTUpy OfpefHIUIIE, JOK
cagpxaj uaca Caip>Xu ceflaM ofipeHNIIA Off KOjMX CBaKa 0dyXBaTa pasmmduT Opoj CTaBKM
(om jemHe o YeTVpPH CTaBKe) M MCIUTAHMPAHa je /la Tpaje KOHKpeTaH dpoj MyuHyTa (Off IeT
mo 15). Ouekusarwa cy fata y e pedeHmIie.

3arum je ChatGPT-jy sagaTo fa paspapy tauky Opoj 2 Koja ce Hajlasy y OKBUPY
cagpiaja uaca, v IOT, KOjOM je arvivkanujom npensubena odpasa mojMosa 1 KoHIjerara
y Tpajamy off 10 MuHyTa. ATUIMKaIMja je Ha TO M3AudepeHInpana fBa KOHIENTa: ,40BeK
Kao MKoHa Boxxuja“ 11 ,,90BeK Kao CBELITEeHUK TBAPH , ¥ IIOHY/ANIA TI0 YeTUPY CTAaBKe Koje
je morpedHo crepuTy fa du ce odjacHmIa oBa aBa KoHIenTa (Cruka 2).

Oprosopu reHepucany ammkanyjom ChatGPT cy mpekoHTpocanu u mpoBepeHa
je ’BMX0Ba 3aCHOBAHOCT, KAKO METOJIOTIOIIKA, TAaKO 1 florMarcka. Ode cTaBKe Cy IIO3UTUBHO
oliereHe. 32 METOJOJIOIIKY 3aCHOBAHOCT ce Mo)ke pehi [ja je MoTHyHa, JOK Ce TeOIOLIKN
acIeKaT MOXKe OIIMCATH Kao afieKBaTaH, OfHOCHO JIa OfiroBapa ImoTpedama 3a Koje je armm-
Kanyja kopuirthena. [eHepucanu ofropopu cy ymopeheHu ca ncKycTBOM ImpefMeTHOT
HACTaBHUKA y IOIVIEAY IpUIIpeMe 3a 4ac. YTBpheH je BeoMa BIUCOK CTeIleH IIpeKaamba
TeHEPUCAHOr CafipXaja ca IPUIPEMOM 32 4aC PeaM30BaHOM y IIPAKCH Y 3aBPIIHOM
paspeny ocHoBHe mikose. YTBpheHo je fa je ChatGPT monynmo cappyxaj Koju odyxsaTa
CBe acIleKTe 3ajiaTe TeMe, Kojyu oMoryhapajy fia ce OHa afeKBaTHO MPUOMIDKU 1 0djacHn
yuernuyMa. ITonyhenn Tokx Bohema yaca Moxe ce OKapaKTepUCaTH Kao CUCTeMaTHUYaH,
CMMCIIEH ¥ KOPUCTAH 3a U3/Iarame TeMe YIeHUIIMMA.

440



Coyuonowxu tpeineg, son. LVIII (2024), no. 2, ctp. 435-459

Y mpyrom geny ucrpaxusama ChatGPT-jy je y Buiire HaBpaTa IOHOB/bEH MICTHU 3aXTeEB.
Cpaku IyT Ou ce TeHepMCaHM OArOBOPYU YHEKOIMKO PA3/IMKOBA/IN — II0je[MHI OrOBOPY
Cy Sy afieKBaTHY, JIOK je KBaIUTET IOjeAMHIX TeHepMCaHUX UCIINCA OACTYIIA0 Off 3a-
mosorbasajyher HuBoa. Bapujarja je Ouma y mpaBIry pasMarpama eKOOIIKIX Tpod/iema.
Kapa je peBupupan mpoMIT 1 Kajia je OCHOBHU 3axTeB fleTa/bH1je omncaH, ChatGPT je
HPY>KMO afleKBATHUU U AeTa/bHUjU UCTINC,

LlenoxynHa npoleaypa je HOHOB/beHA NP YeMYy Cy all/IMKALUj1 Ofie/be N 3a/alu
y BUJY PYIMX HACTaBHUX jeilMHNULA. Pe3y/rar je 8110 C/IMYaH OIMCAHOM CITY4ajy.

Oipanuuerva

Kopuuthemwe amnmukannje ChatGPT 3a npumnpeMy yaca IIpaBoC/IaBHOI KaTUXM3UCA
3aXTeBa MOLITOBAabe OrPaHMY€eba KOja Cy ICTA 3a CBE LIKOJICKE IIPEIMETE U IIpOrpaMme.
3agaTy mapaMeTpu Mopajy dutu fodpo nedyHMCaHY, a TeHePUCaHY MICIVC TeMe/bHO IIpe-
KOHTPOJIICAH Ca Pa3ININTIX aclieKara. Vcmuc Bapupa y ckiagy ca jacHohoM IOCTaB/beHOT
3aXTeBa, a/lil BapMpa U U3 pasjiora Ha Koje 0coda Koja oCTaB/ba YIUT He MOXKe yTULIATH,
a KOj! ce TMYy KapaKTepUCTUKA aIlIMKallVje — BeHOT aJITOPUTMA M MICTPEHNPAHOCTI.
Taxobe, ogrosopu 3aBrce off Bepsuje nporpama. C 003upoM Ha TO Ja je alimKanuja
OIIIITa, HaMelbeHa 00pah1Bamy MUPOKOT CIIeKTpa TeMa, U LIMPOKOM CIEKTPY HaMeHe,
IpOCeYaH TEKCT KOji CBaKa HapeHa Bepauja MoxKe GOPMUPATHU ClIaXKe Ce Ca )Ke/beHUM
oprosopuma y sehoj mim Mamoj Mepu. OcuM IpoBepe, TeHEpPUCaHY CaipiKaj je TOTpedHO
U TIPU/IATOIUTH 3aXTeBUMa HacTaBe.

JemuHO y3 mouToBame MOMEHYTUX orpaHndemna, ChatGPT mMoke mpepcTaBmbaTn
edukacHo ToMohHO cpefcTBO 3a mpunpemy yaca. Ha Taj HauuH OH MO>Ke yIITefleTH BpeMe
HAaCTaBHIUKY KaJla Cy y IMTaby OCMUIN/baBabe CafipKaja Jaca, OpraHM3alija qaca i mpy-
IpeMa MaTepyjaa, ajli MOyKe ITOCTY>KUTHU U Kao CONM/IaH MOZICETHUK 1 TeHepaTop 1jieja.

IIpegnociniu

[TpeMa CKOpAIIBIM UCTPAKUBABUMA, IPEJHOCT Kopulllhema 0Be TeXHOJIOTje ¥
YIVMOHWIIN NTPEeJiCTaB/bha 3aMHTEePECOBAHOCT YUEHNUKa 3a yuere IToMohy MaTepujana Koju
je renepucana u Mmogugukosana BV (Jauhiainen & Guerra, 2023). Kopumhemwem B,
TpafjULIMOHA/THA PETUTMjCKA YUeha MOTY OUTH IIPe3eHTOBaHA Ha CaBPeMeH, TEXHOJIOLIKI
aKTye/laH ¥ yYEHMIMMA 3aHMM/bUB Ha4MH, Y/Me Ce PeIUTHjcKe Tpajuliyje I0Be3yjy ca
aKTyeTHMM IpedepeHInjaMa yIeHKa, IITO yTIde Ha IpUOmnKaBame yIemha TPagnIiy-
OHAJTHUX BEPCKMX 3ajejHuIa yueHnnmmMa. [Ipuxsarame HajcaBpeMEHMjUX TEXHONOTHjaA Y
HacTaBy oMoryhuso Ou 11 passujarme KpUTHUKE CBECTH KOJ y4eHMKa mpema B/ y KoHTekcTy
KaKo XpUIThaHCKOT yuema Tako U penuruonoruje. IIpeqHoCT Bepcke HacTape MPUINKOM
umieMenTanuje B/ y nactaBy y ofHOCY Ha IpyTe IIKOJICKE IIPOrpaMe U IPEIMETeE jecTe
Y TOMe LITO MO>KE JIa JOIIPMHECe KBA/IMTETHM)jOj mHTerpauuju BV y cBakogHeBHI )KUBOT,
Hoay4aBajyhn yueHMKe 0 BaXHOCT IPOMUIII/bakba Y CMEPY eTUYKIX, aTM Y OHTOJIOIIKMX
orpaHudemna y ynorpedu BJ u rexHomomkux nHoBanyja. YueHunyu koju noxabajy yacose
[PaBOC/TABHOT KaTUXM3MCA MOTY JOOUTHU IPWINKY fla Hayde [ja pa3asHajy eTHIKe MMIUINA-
Kanuje BV y KoHTeKcTy ITpaBOCIaBHe XpulthaHcKe Bepe.
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IMCKYCHJA

Emmnupujcko pasmMaTparbe MMIUIAIVPA [ja BEPCKA HACTaBa MOXKe OUTH [JOITyEbeHa KO-
pumrthemwenm ammkarje ChatGPT xao momohHor cpeficTBa 3a Kpenpame IpuIpeMe 3a dac.
Anmkanyja ce Mo>ke KOPUCTUTH U 33 OCMUII/baBatbe KBU30Ba VI 3aHMM/bUBMX Ipatehux
AKTMBHOCTY C [I/bEM JIa Ce aHVMIPA]y yIeHWUIM f1a CIIELTHIje 1 TaKIlle CaB/Ia/ajy TPajyiBo,
amm u 3a npaheme wuxosor Hanperka. [Ipaherse HampeTKa BPIIN Ce €BATYaL[IjOM IIyTeM
OpraHKM30BaIba TECTOBA 3HaIHA, KOje je, Kao I CaB OCTA/IM CafpyKaj reHepucas myrtem B,
HOTpedHO TeMe/bHO IMPOBEPUTH, JOK Ce CaMa eBalyalluja M3BOJY ayTOMATCKM 1 UCTa je
Kao 3a JIpyTe LIKOJICKe ITpefMeTe i Iporpame. Iby, Takobe, Mopa IporpaTuTyu HaCTaBHUK.

[Mepunnupame ChatGPT-ja xao ¢axkropa npeodmKoBama yuermwa I IpeuCInTUBaba
yJlore HACTaBHMKA HajaBJbyje IPOMEHE Y ITT0daTHOM Pa3Bojy 00pasoBama, a CAMUM TUM I
y IIPaBOC/IABHOM KAaTUXM3NUCY KOjU je HeM30CTaBHI Jie0 IIPOCBeTHOT cucteMa Peryduke
Cpduje. 3d0r Tora je HEOXOFHO MAXK/BYBO IIPUCTYIIUTHU TEMU FETOBe NMIUIEMEHTALje, 11
USBPILINTH TEME/bHY U CUCTEMATUYHY aHA/IM3Y Y KOjoj OU yueCTBOBA/IM Iefaro3y, IipKBeHa
sajegana, VT crpyumary u apyru. KibyuHo je mpucrynuru npumenu BU ca ceecaum 1
IPOHMIBUBUM AyXoM, 0de3debyjyhu na ynorpeda texnonoruje dyze y ckinany ca Bpef-
HOCTHMMA U IPYHIUNNMA IPAaBOCTaBHOT XpuirhaHCKOr 0dpasoBama.

[TpaBocnaBHO xpuinhaHCKO SOroC/IOB/be HAITAIIABA BAXXHOCT MIpejaba, Co3eplia-
ha U yxoBHe noBe3aHocTy. C 0031pOM Ha TO Ja je TEXHOJIOTHja IOCTa/la CACTABHM €0
odpasoBama, 0daBe3a KaTuxera je ga odesdeqe fa MHOBanuje Oymy KopuitheHe y cKIagy
ca oBuM Hadenuma. VimnnemenTanuja BV Tpeda ma dyne usspiueHa Ha HauuH Aa He gobe
y KOJIM3MjY ca CYLITHHOM IIPaBOCIABHOT KaTUXU3MCa, Beh /la yHaIpenu \beroBo CMIUCIEHO
[IPEeHOIIIelbe MTOfICTUIIAbeM KPUTIYKOT MUII/beRba I MOPA/THOT Pas3ydnBarba.

VimmnemenTtanyja BV y oBfie pasmaTpaHy MIKOJICKM IIPOTpaM MoxXe fia 0de3denn
IPUIATOA/BUBOCT JUCKPETHUM ¥ HIjAHCUPAaHUM MHAVBUIYaTHUM HOTpedaMa y4eHIKa,
U TUMe 3Ha4ajHo noBeha erKacHOCT HacTaBe, au U Ja IOACTAKHE ITI0daIHY ITOBE3aHOCT
de3 yrpokaBama IyXOBHUX U MHTEIEKTYATHNX aClleKaTa KaTUXM3NCA. YCIIOCTAaB/babheM
paBHOTeXe n3Mehy Tpaguimje n HHOBaIMje, KaTUXeTe MOTY 0dpa3oBaTy reHepariije Koje
he He camo a pasyMejy 1 KuBe ydere IIpaBociaBHor xpunrhaHcTsa Beh 1 1a ra npuxsarajy
y caBpeMeHOM 1 Mel)ycodHo moBe3aHOM cBeTy.

3AK/bYYAK

Vmnnemenranuja BU y odpasoBamwy moxe nmosehaTn epukacHOCT HaCTaBHOT
npoueca. VIHAMBUIYanu30BaHU MOJIENM Yueka, BOheHM BelITayKoM MHTETUTeHIINjOM,
MOTY Ce KOPUCTUTH 3a KpeMpame MHAMBIAYATN30BaHUX IUIAHOBA 9acOBa Y aKTMBHOCTY
npuIaroheHnx norpedama CBaKoOr yUEHNKA, a/IU U IIPY>KUTU IIOBPAaTHE NH(pOpMaLuje y
peasHOM BpeMeHY O HallpeTKy yueHNkKa, omoryhasajyhn HacTaBHUIIMMA [ja IpUIaroge
CTparernjy nogy4dasama. Vimnukanuje kopuiherma BV oTBapajy HoBe TeMe 3a Koje je He-
oIxopHo rpoHahy afiekBaTHe OroBOpe y 0dpa3oBarmy Ha I10da/HOM HUBOY. [IpuBarHoCT,
IPUCTPACHOCT, IPUCTYIAYHOCT, TAYHOCT 1 de3deIHOCT caMo Cy Heke off wux. Ha Haru-
OHaJIHOM IITaHy, 3aKOHOIaBCTBO Penydnuke Cpduje je HapaBUIO OCHOBHE KOpPakKe y
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npasIy GopMupama CMepHNIITA 32 CaB/IaflaBarbe M3a30Ba Y MOIJIEy IpYMeHe TTOoy3aHe
u ofiroBopHe Bl y odpasoBamy.

ITomeHyTe MMIIIMKAIVje M3VICKYjy TeMe/baH I CHCTeMaTIaH NpucTym kopumthewy B/
Y IIe/TOKYITHOM 0OPa30BHOM CHCTEMY, Kao ¥ y KOHTEKCTY TOjeJMHIX ITKONICKVX ITpefiMeTa
u iporpama. IlTkoncku mporpam IIpaBociaBHM KaTUXU3NC MMa CHeNMIIaH OHOC IIpeMa
KoHLenTy BV, mTO YuHM fa ce Ha 9acOBMMa OBOT IIPOrpaMa MOACTUILAbeM KPUTIIKOT
MUILbEEba ¥ MOPA/IHOT Pas/TydiBarba MOXKE Pa3sBUTY KPUTUYKA CBECT KOJ] y9€HMKA IIpeMa
BV, v mpoMunbame y cMepy eTUYKIUX, aJI) ¥ OHTOJIOLIKVIX OTpaHNderna y ynoTpedu Bl
¥ TEXHOJIOLIKNX MHOBanuja. EMmpujcku yTBpheHe 4nmeHmIe TOBOpe Y IIPUJIOT TOMe [
ce ammkanyja ChatGPT Moke KOpUCTHUTY 3a IIPUIIPEMY Yaca IPaBOCIABHOT KaTHUXMU3MCA,
Y3 IIOLITOBab€ OTPaHNYEHhA.

© 2024 Ayrop(u). O6jasuo Coyuonouku iipeineg
(https://scindeks.ceon.rs/issue.aspx?issue=17370&lang=sr). OBaj yIaHaK je JOCTyHaH
Y P&XMMY OTBOPEHOT IPUCTYIIA, Hof ycnosuma u ofpendama CC BY-SA 4.

Bupn: https://creativecommons.org/licenses/by-sa/4.0/deed.sr-latn
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INTRODUCTION

At the time of accelerated development of information technologies, there is a visible
abrupt increase in the influence of applications based on artificial intelligence (AI) in the
organization and realization of activities in different sectors. Computer linguistics, i.e..,
natural language processing (NLP), which deals with the communication between people
and computers through natural language, is currently one of the most prominent fields of
Al widely tested and used. NLP tools analyze natural language and enable these applications
to use the textual input and generate a meaningful answer.

Currently the best-known example of this technology is ChatGPT application (Chat
Generative Pre-Trained Transformer), whose prototype was placed by the non-profit re-
search organization Open Al in November 2022, and which made a profound effect outside
the IT community in a short period of time, largely changing the way in which people
communicate with Al The ability of every individual to experience the capacity of the
new artificial intelligence generation has caused curiosity among Internet users throughout
the world. ChatGPT application performs complex tasks of various types and is multiply
applicable in the field of education. AT is increasingly adopted in that sector despite the
initial ambivalent reactions among education workers (Baidoo-Anu & Owusu Ansah, 2023),
and that is why during the new and intense industrial revolution it is necessary to find an
adequate answer for education (Bazi¢ & Sekuli¢, 2023). The Republic of Serbia, in which
digitization has been partly implemented (Maslikovi¢, Tomi¢, Tomi¢, 2023), although Al
software packages are increasingly used (Tomi¢, Milovanovi¢, Medi¢-Simi¢, 2023), faces a
new challenge regarding the implementation of technological innovation.

AT IN EDUCATION

The placement of ChatGPT has proved to be an important point in the projection of
education development as well, where it is perceived as a factor of reshaping the learning
process and of rethinking the teacher’s role. Just as in the case of implementation of tech-
nological and other innovation, the future of education in interaction with AI demands
a detailed analysis of positive and negative effects potentially accompanying this process.
The case of Al implementation differs from the previous technological innovation in the
fact that the projected deficiencies go into the domain of globally insufficiently regulated
issues. The failures in defining the implementation strategy may lead to consequences that
are not only detrimental in the long run, but are unacceptable from either ethical and the
security perspective (Flogie & Abersek, 2019). In contrast, adequately defined guidelines
for AT use may lead to the maximum usage of its potentials and introduce positive changes
in the educational process. UNESCO has recognized the necessity and urgency of action
and, with the aim of providing responses to new challenges, in May 2023 it organized a
gathering at which the representatives of educational sectors from more than 20 countries
participated in the formation of sustainable guidelines for generative Al technology use
in education (UNESCO, 2023). In the Republic of Serbia, the framework for the topic of
Al in education was provided within the Ethical Guidelines for the development, applica-
tion and use of reliable and responsible artificial intelligence, published in February 2023
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(Government of the RS, 2023). These Guidelines were formed on the basis of the Strategy

for the development of artificial intelligence in the Republic of Serbia for the period 2020-2025
(Government of the RS, 2019) and the Action plan for the period 2020-2022 for the imple-
mentation of the Artificial Intelligence Development Strategy in the Republic of Serbia for the
period 2020-2025 (Government of the RS, 2020). The Guidelines constitute the framework
of further development and are not binding, while the contours of a firmer legal framework
are being formed in the European Union (Government of the RS, 2023).

Understanding possibilities and risks brought along by the use of Al in education is
the first step towards considering future education. The presence and increasing influence of
Alin modern society and its already acknowledged potential for transforming educational
practice demand a thorough and systematic study of the implications of its use in the entire
educational system, aa well as in the context of certain school subjects and curricula. A
specific challenge in the educational system of the Republic of Serbia is also faced by the
school curriculum of Orthodox Catechism* due to the specific nature of its attitude towards
the artificial intelligence concept.

Theoretical framework for considering the
implications of Al use in education

Artificial intelligence in education (AIED) is a separate field that has been devel-
oping for more than four decades and that unifies various aspects covered by the process
of applying Al technology in education, such as pedagogical, social, economic, cultural
and other aspects (Castafieda & Selwyn, 2018). The research in this field was previously
directed towards improving the existing models and systems of learning, while considering
the models of full and partial substitution of teachers by artificial intelligence, and at the
same time neglecting the teacher’s role, his/her unique skills and experience, as well as the
students’ need to be directed and to learn in society (Holmes, Bialik, Fadel, 2019, p. 151).
Now the focus of ATED has been changed and directed towards providing greater efficiency
in the teacher’s work, greater efficiency of students, as well as the education process itself.

Individualized learning

The appearance of ChatGPT led to the acceleration in the process of Al implementa-
tion in education and strengthened its implications which have been studied for some time
now (Woolf, 1988; Cumming & McDougall, 2000). Numerous online platforms formed in
the past few years enable remote learning (Radovanovi¢, Tomi¢, Vasojevi¢, 2022), while in
certain cases the automated teaching systems, designed to improve learning efficiency with
the aid of different computer technologies, use Ai for providing individual instructions and
giving feedback to teachers (Amrutha, 2023). Automatic grading and quick generation of
tests and quizzes help teachers to distribute their time more efficiently, while platforms
for common learning enable students to work in groups in the virtual environment. These

* Since 2018, Religious Education has been defined as a school curriculum instead of a school subject

in the educational system of the Republic of Serbia, as it was previously the case.
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technologies alter the method of teaching and learning by ensuring more efficient and ef-
fective educational experiences (Adiguzel, Kaya, Cansu, 2023), while they have redirected
the role of computers from providing instructions to students in the form of teaching or
feedback towards providing an intelligent medium of communication among students and
support to a productive interaction (Stahl, Koschmann, Suthers, 2014), and also towards
students’ individual needs.

As a supplement to common learning platforms, as well as an aid within the regular
teaching process, Al may create individualized learning programs adjusted to students’
needs and abilities, which increases teaching efficiency and learning effectiveness in all
age groups (Chen, Chen, Lin, 2020). Based on students’ abilities and weaknesses, as well as
their interests and goals, Al provides individualized recommendations for learning which
enable students to focus on the topics to be mastered, encouraging them to maximize the
outcomes (Bhutoria, 2022; Chen et al., 2020). The Al-created content comes in different
formats - video, audio, interactive quizzes — which has a positive effect in keeping the
students’ attention.

The learning models using advanced algorithms for evaluating and analyzing students’
individual needs may ensure students’ greater engagement, better information retention
and improved performances. Learning guided by artificial intelligence may also help to
improve the scalability of educational curricula, as well as the reduction in the amount of
time and resources necessary for providing a quality educational experience.

Ethical, security and other implications

The implications of Al use in education, recognized as potentially detrimental, in-
clude the issues of privacy, partiality, accessibility, accuracy, security etc. (Adiguzel et
al., 2023; Kooli, 2023).

Individualization of the teaching process and monitoring students’ progress with the
aid of Ai call for a potentially broad access to data about students (Limna, Jakwatanatham,
Siripipattanakul, Kaewpuang, Sriboonruang, 2022), which contain different information
- from demographic ones to those about their performance at school. Non-transparency
recorded in Al functioning implies the necessity of forming and observing the ethical and
security framework for privacy protection which would regulate the use of Al in education.
This framework should contain guidelines for data protection, such as coding, access control
and privacy policy. Considering privacy includes personal data protection and protection
of individuals from undesired surveillance.

The developed algorithms as well as data interpretation may be partial, which results
in unfair algorithm decision-making and, accordingly, to unfair outcomes. Training AI
system on data sets which were partially formed or constitute a bad example is reflected on
the results. An example of it is racial inequality in generate answers, reflected in the higher
probability of the facial recognition technology wrongly identifying people with black skin
as compared to people with white skin (Johnson & Johnson, 2023). The automation of
decisions in education by using AI, which also includes the reception and grading of the
students, partiality in AI-generated content may lead to discrimination against students
who belong to particular groups. Personal data manipulation may be devised in advance
and incorporated in the software, but it may also occur due to the Al system vulnerability
in relation to malware attacks (Pashentsev, Blekanov, Chernobrivchenko, 2023). To avoid
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partiality and ensure fairness, it is necessary to carefully form and test Al system training sets,
as well as to revise Al system regularly so as to remove the observed anomalies and errors.

A badly formed set of data on which VI has been trained may cause an incorrect
data analysis. The absence of accuracy may be caused by accidental errors, partiality or
the occurrence of VI “inventing” - so-called hallucinations (Hughes & Bae, 2023), whose
frequency of occurrence is estimated in Table 1.

An inequal access to resources as a result of socio-economic disparities is an ethical
challenge because it puts certain groups of students into an inferior position. The access of
population to resources is not evenly distributed because rural areas have a poorer Internet
connection and a weaker interest in improving such type of infrastructure as compared to
urban environments, and that is why the students from rural areas are in a less favourable
position when it comes to their access to educational resources, as well as to Al-based tools
(Hampton, Fernandez, Robertson, Bauer, 2020, p. 5). The access to resources is also affected
by other socio-economic circumstances in which students live, such as their parents’ in-
come and level of education (Hampton et al., 2020, p. 42; Brekke, Alecu, Ugreninov, Surén,
Evensen, 2023). Furthermore, the category of those with a poorer access to resources also
includes those students who are persons with disabilities (Markovi¢, 2014, p. 46; Kadijevich,
Maslikovi¢, Tomi¢, 2022). It is necessary to provide accessibility of Al in education to every
student, regardless of the circumstances in which he/she lives (UNESCO, 2016).

There is a well-founded fear that Al implementation will affect communication
among people (Hohenstein et al., 2023), and it constitutes the basis of people’s interactions,
which is a concerning outcome with potential implications for mental health of popula-
tion. Interaction with other students and the teacher in classroom is known to affect the
students’ ability to form meaningful relationships with teachers and peers, which has a
positive influence on the students0 social and emotional development (Schonert-Reichl,
2017). Face-to-face interactions have proved to lead to better communication, development
of trust and more efficient problem resolution (Photopoulos, Tsonos, Stavrakas, Triantis,
2023), while the absence of personal contact leads to a reduced desire for cooperation, to
the slower development of “soft” skills, the risk of students feeling isolated and unconnected,
as well as to a decline in overall engagement.

One of serious threats is also a new form of digital violence occurring due to malicious
creation and distribution of the video-material generated by artificial intelligence. AT may
create characters modelled after real persons, which may be abused in peer BV disputes,
characteristic of the teenage years, as well as for ridiculing the school staff. In the course
of 2023, such examples were already recorded throughout the world (Winnard, 2024).

CHATGPT APPLICATION
IN TEACHING RELIGIOUS EDUCATION

The analysis of the applied ChatGPT in teaching of different school subjects has shown
that it is necessary to perfect and optimize the application so that it suits the needs of the
teaching process (Jauhiainen & Guerra, 2023). This research considers current possibilities
of using the application with Religious Education as integral part of the educational system
in the Republic of Serbia.

448



Socioloski pregled | Sociological Review, vol. LVIII (2024), no. 2, pp. 435-459

Lesson preparation using ChatGPT

Current possibilities of Al use in Religious Education may be empirically studied
by exploring the application of ChatGPT-3.5 for the needs of the school curriculum of
Orthodox Catechism. At the beginning of the research, ChatGPT was given the param-
eters in the form of defining the basic and additional requests. The basic request was to
write a lesson plan for the teaching unit “Man - God’s icon and priest of the matter”, while
additional requests covered the achievement of adequate lesson outcomes, the manner
of curriculum realization and adjustment to the recommended content. Based on it, the
application generated a detailed lesson plan with listing goals, methods, lesson content and
expectations (Figure 1). The application-projected lesson goals include three determinants
stated by Al as necessary to be realized during the 45-minute lesson. The listed methods
include four determinants, while the lesson content has seven determinants, each of which
covering a different number of items (from one to four items) and has been planned to last
for a specific number of minutes (from 5 to 15). The expectations are given in two sentences.

After that, ChatGPT was asked to elaborate on Item No. 2 which is within the lesson
content and by which the application stipulates processing of notions and concepts in the
length of 10 minutes. In that respect, the application differentiated two concepts: “Man as
God’s icon” and “Man as the priest of matters’, offering four items respectively which had
to be followed in order to explain these two concepts (Figure 2).

The answers generated by ChatGPT application were checked up and their basis
was examined, both in methodological and dogmatic terms. Both items were positively
graded. The methodological basis may be said to be complete, while the theological aspect
may be described as adequate, i.e., it suits the needs for which the application was used.
The generated answers were compared with the subject teacher’s experience regarding the
lesson preparation. A very high degree has been established of overlapping of the generated
content with the lesson preparation realized in practice in the final grade of primary school.
It has been established that ChatGPT offered the content which includes all aspects of the
assigned topic, which enable its being adequately brought closer and explained to students.
The offered course of directing the lesson may be characterized as systematic, meaningful
and useful for presenting a topic to students.

In the second part of the research, ChatGPT was assigned the same requested repeated
on several occasions. Every time the generated answers were different to a certain extent
- some answers were adequate, while the quality of some generated texts deviated from
the satisfactory level. The variation was directed towards considering ecologic problems.
After the prompt was revised and after the basic request was described in further detail,
ChatGPT offered a more adequate and detailed text.

The overall procedure was repeated, while the application was assigned tasks in the
form of other teaching units. The result was similar to that in the described case.

Limitations

The use of ChatGPT application in preparing the Orthodox Catechism lesson demands
the observation of the limitations which are the same for all school subjects and curricula.
The assigned parameters must be well defined, while the generated text must be thoroughly
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controlled from different aspects. The obtained text varies depending on the clarity of the
assigned request, but it also varies because of the reasons which cannot be influenced by
the person posing the query, which refer to the characteristics of the application - its al-
gorithm and training. Moreover, the answers depend on the version of the program. Since
the application is of a general character, intended for processing a wide range of topics and
with a wide range of use, the average text that may be formed by every following version
is in line with the answers to a larger or smaller extent. Apart from being checked up, the
generated content also needs to be adjusted to the teaching requirements.

It is only with the observation of the above-mentioned limitations that ChatGPT
can be an efficient auxiliary instrument for lesson preparation. In that manner, it may save
teacher’s time when it comes to devising the lesson content, lesson organization and material
preparation, but it may also serve as a solid reminder and generator of ideas.

Advantages

According to recent studies, the advantage of using this technology in classroom is
in the students’ interest in learning with the aid of material generated and modified by Al
(Jauhiainen & Guerra, 2023). With the use of Al, traditional religious teachings may be
presented in a modern, technologically current manner interesting to students, which con-
nects religious traditions with students’ current preferences, thus bringing the teachings of
traditional religious communities closer to students. Accepting most modern technologies
in the teaching process would also enable the development of students’ critical conscious-
ness towards Al in the context of both Christian teaching and religiology. The advantage
of Religious Education after the implementation of Al in the teaching process over other
school curricula and subjects is that it can contribute to a better-quality integration of Al
in everyday life by teaching students about the importance of thinking in the direction of
ethical, as well as ontological limitations in the use of Al and technological innovation.
The students attending Orthodox Catechism lessons may be supported in learning how to
distinguish the ethical implications of Al in the context of Orthodox Christianity.

DISCUSSION

The empirical consideration implies that Religious Education may be supplemented
by the use of ChatGPT application as an auxiliary instrument for creating lesson prepara-
tion. The application may also be used for devising quizzes and interesting accompanying
activities with the aim of animating students in mastering the material more successfully
and easily, but also with the aim of monitoring their progress. Progress is monitored by
evaluation through organizing knowledge tests which, just as all other Al-generated con-
tent, should be thoroughly checked, while the evaluation itself is automatically performed
and is the same as for other school subjects and curricula. The evaluation must also be
monitored by the teacher.

The perception of ChatGPT as a factor of reshaping learning and of reconsidering
the teacher’s role announces changes in the global development of education and thus also
in Orthodox Catechism as indispensable part of the educational system in the Republic of

450



Socioloski pregled | Sociological Review, vol. LVIII (2024), no. 2, pp. 435-459

Serbia. Because it is necessary to approach carefully the topic of its implementation and to
perform a thorough and systematic analysis which would include pedagogues, the church
community, IT experts and others. It is crucial to approach the Al implementation with a
conscious and discerning spirit, ensuring that the use of the technology is in line with the
values and principles of Orthodox Christian education.

Orthodox Christian theology emphasizes the importance of tradition, contemplation
and spiritual connection. Having in mind that technology has become integral part of
education, catechists’ duty is to ensure the use of innovation in line with these principles.
Artificial intelligence should be implemented in such a manner as not to collide with the
essence of Orthodox Catechism, but to improve its meaningful transition by encouraging
critical thought and moral discernment.

Alimplementation in the school curriculum described here may ensure adaptability to
students’ discreet and nuanced individual needs and thus significantly increase the teaching
process efficiency, as well as to encourage global connection without threatening spiritual
and intellectual aspects of Catechism. By establishing the balance between tradition and
innovation, catechists may educate generations which will not only understand and live the
teaching of Orthodox Christianity, but also accept it in the modern and interconnected world.

CONCLUSION

Al implementation in education may increase the efficiency of the teaching process.
Individualized learning models guided by artificial intelligence can be used for creating
individualized lesson plans and activities adjusted to the needs of each student, but also
provide feedback in real time about students’ progress, thus enabling teachers to adjust
their teaching strategy. The implications of Al use open new topics for which it is necessary
to find adequate answers in education at the global level. Privacy, partiality, accessibility,
accuracy and security are only some of them. At the national level, the legislation of the
Republic of Serbia has taken basic steps towards forming guidelines for overcoming chal-
lenges regarding the application of reliable and responsible AI in education.

The above-mentioned implications demand a thorough and systematic approach to the
use of Ai in the entire educational system, as well as in the context of certain school subjects
and curricula. The school curriculum of Orthodox Catechism has a specific attitude towards
the AT concept, which, through encouraging critical thought and moral discernment, in
Orthodox Catechism lessons, ensures the development of students’ critical consciousness
towards AI and consideration towards ethical, as well as ontological limitations in the use
of AT and technological innovation. The empirically established facts speak in favour of
the use of ChatGPT application for the preparation of Orthodox Catechism lessons, while
observing the limitations.
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APPENDIX / [TPMJIOT

Tadena 1. /luctiia atnuxkayuja BV, taxozsanux eenuxux jesuuxux mogena (LLM -
Large Language Models), ca ipoyeHifiuma wuxosux ,xanyuunayuja“ xoje ce jasmajy
kaga ainuxayuja ienepuuie pesume ogpehernoi goxymenitia. Bpegnociiu cy godujere
kopuwherwem Bexiniapunoi (Vectara) mogena 3a ipoueny ,xanyyunauuja“ (Hughes &
Bae, 2023). / Table 1. List of AI applications, so-called Large Language Models (LLM),

with the percentage of their “hallucinations” occurring when the application generates a
summary of a certain document. The values were obtained by using the Vectara model for
evaluating “hallucinations” (Hughes & Bae, 2023).

Crona Crona dakTnyke Mpoceura ,qyx(w.Ha
XanyuuHauuje/ ocneaHocTn/ Crona pesumea (6poj
Mopgen/Model LRV L) A A oprosopa/ peun)/Average
Hallucination Factual
. Answer Rate | Summary Length
Rate Consistency Rate
(Words)

GPT 4 3,0% 97,0 % 100,0 % 81,1

GPT 4 Turbo 30% 97,0 % 100,0 % 94,3

GPT 3.5 Turbo 3,5% 96,5 % 99,6 % 84,1
Google Gemini Pro 4,8 % 95,2 % 98,4 % 89,5
Llama 2 70B 51% 94,9 % 99,9 % 84,9
Llama 2 7B 56 % 94,4 % 99,6 % 119,9
Llama 2 13B 5,9 % 94,1 % 99,8 % 82,1
Cohere-Chat 7,5% 92,5% 98,0 % 74,4
Cohere 8,5 % 91,5 % 99,8 % 59,8
Anthropic Claude 2 8,5 % 91,5 % 99,3 % 87,5
Microsoft Phi 2 8,5 % 91,5 % 91,5% 80,8
Google Palm 2 (beta) 8,6 % 91,4 % 99,8 % 86,6
Mixtral 8x7B 9,3 % 90,7 % 99,9 % 90,7
Amazon Titan Express 9,4 % 90,6 % 99,5 % 98,4
Mistral 7B 9,4 % 90,6 % 98,7 % 96,1
Google Palm 2 Chat (beta) 10,0 % 90,0 % 100,0 % 66,2
Google Palm 2 12,1 % 87,9 % 92,4 % 36,2
Google Palm 2 Chat 27,2 % 72,8 % 88,8 % 2211
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1. ¥eoa (5 MunHyTa)

* Mo3apas yueHuka.

* Kpatko objalutbetbe Teme uaca.

* MocTaembatbe UM/bEBa Yaca.

2. Mojmoswu u koHuenTy (10 MuHyTa)

* OBjacH1TK Nojam "UoBEK Kao MKOHa bodxuja" 1 "UoBEK Kao CBELITEHNK
TBapu".

* KopuctuTti npasocnasHe MkoHe 1 unTaTte us bubnmje kao unycrpauuje.

3. Awnckycuja n aHanusa (15 munyTa)
* MMoCTaBUTU NTakba yUeHULMA:
* Lra 3Haum 6utk "koHa boxuja"?
* Kako uosek Moxe 6uTK "cBeluTeHNK TBapu™?
* Moactahu yueHnke Ha pasMULLI/batbe M ANCKYCUjY O OBUM NUTakbUMa.
4. Yurare u uHTepnpetaumja rekcra (5 munyta)

* MpouwnTatn ogabpaHe aenose Ceetor Micma koju ce ogHOCE Ha UoBeka
kao boxujy vkoHy v ceeluTeHVKa TBapy (HNp. MocTatak 1:26-28, 1.
MeTtposa nocnaHuua 2:5).

5. Mpumepw U3 ceakoaHeBHOT XuBoTa (10 MuHyTa)

* [luckyToBaTM O MPUMEpVMa W3 CBAaKOAHEBHOT XWNBOTa KOju MAYCTRYjy
ynory uoBeka Kao UKoHe boduje 1 cBeluTeHNKa TBapy.

* MocTaBnTH NWTakba yueHMLMMa O TOMe Kako 61 Morav npumeHnTm oBe
KOHLLENTe y CBOjVM XMBOTUMA.

6. 3akmyuak (5 muHyTa)

¢ CymnpaTy rnasHe Tauke uaca.

* MoHOBMTY 3HaUaj pasymeBatba UoBeKa Kao nkoHe boxmje u
CBElUTEHVKA TBapy.

7. Aomahu 3aparak (5 MuHyTa)

* [latv yuennumma aomahy 3aaaTak Aa Hanvuy ecej Mau pasmmucie o
TOoMe kaKo 61 Mornu NpUMEHNTH OBe KOHLIENTE y CBOjUM
csakoaHesHum xusotuma. ¥
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TEMA YACA: YoBek - koHa Boxuja 1 cBelUTEHNK TBapyn
LLM/BEBU YACA:

PasymeTy OCHOBHE KOHLIENTe NPasoCaaBHe TEONOTUje O UOBEKY Kao
VKOHM BOXWjoj M CBELITEHMKY TBapU.

Pa3BuTK Ay6/be pasyMeBatbe AyXOBHE AVMEH3M]E UOBEKA U Herose ynore
y cBeTy.

Pa3mMOTPMTL KaKo Ce OBW KOHLLENT MOTY MPUMEHUTY Y CBAaKOAHEBHOM

XKMBOTY.
TPAJAHE YACA: 45 muHyTa
METOZE HACTABE:

MpeaaBakbe HaCTaBHUKA.
[Awvckycuja yuenvika.

Yutame NpasoCNaBHMX TEKCTOBA W unTata U3 EM6I|MJE.

. TpynHu paa v aKTMBHOCTK.

CALPXAJ HACA:

Cnuxka 1. Mctiuc ChatGPT-ja
Kao 0giosop Ha UpumapHu
saxities. / Figure 1. ChatGPT
as an asnwer to the primary
request.
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LESSON TOPIC: Man - God’s icon and priest of the matter
LESSON GOALS:

1. Understand main concepts of Orthodox theology about
man as God'’s icon and priest of the matter

2. Develop a deeper understanding of the man’s spiritual
dimension and his role in the world

3. Consider how these concepts can be applied in regular
life

LESSON LENGTH: 45 minutes

TEACHING METHODS:

1. Teacher’s presentation of the topic

2. Students’ discussion

3. Reading Orthodox texts and quotes from the Bible
4. Group work and activities

LESSON CONTENT:

. Introduction (5 minutes)

—

- Greeting students
« Short explanation of the topic
- Setting the lesson goals
@am BACK 2. Notions and concepts (10 minutes)

- Explain the notion of “man as God’s icon” and “man as
the priest of the matter”

- Use Orthodox icons and quotes from the Bible as illus-
trations

. Discussion and analysis (15 minutes)

« Ask students:

«What does it mean to be “God’s icon"?

« How can man be the “priest of the matter”?

- Encourage students to think about and discuss these
questions.

4. Reading and interpreting the text (5 minutes)

- Read selected parts of the Holy Bible referring to man
as God's icon and as the priest of the matter (e.g., Book
of Genesis 1:26-28, Epistle of Peter 2:5)

. Examples from everyday life (10 minutes)

- Discuss examples from everyday life illustrating the
man’s role as God’s icon and as the priest of the matter

« Ask students how they could apply these concepts in
their own lives

6. Discussion and analysis (5 minutes)
« Sum up the main points of the lesson
« Repeat the importance of understanding man as God'’s

icon and as the priest of the matter Cnuxa 1. Mciiuc ChatGPT-ja

7. Homework (5 minutes) K40 0AI0BOD HA TDUMADHL
- Tell students to write an essay or to think about how _g P P P
saxinies. / Figure 1. ChatGPT

they could apply these concepts in their everyday lives
as an asnwer to the primary

request.
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2.Mojmosu 1 koHuenTu (10 MuHyTa)

2.1. Yosek kao nkoHa boxxuja (5 munyTa)

* 3anounuTe oBy cekuMjy uaca objalurbasajyhu nojam "uosek Kao UKoHa

Boxuja".

* KopucTute unycTpaumje NpasocaaBHUX MKOHa 1 Npojekumje ciuka Aa
noKaxeTe Kako Cy CBETe UKOHE NPUKasv CBETUX /byAn 1 Boxuje
MPUCYTHOCTH Y HUMa.

* HaseauTe npumepe cseTalla 4 CBETWLLA U3 NPABOCNAB/bA U HUXOBY yAIOTY
Kao UKOHa BOXUjUX BPEAHOCTH.

- HA3An * VcTakHuTE KaKo Ce CBaKM UOBEK CMaTpa MKOHOM Boxujom v aa Hocu

AYXOBHY OAATOBOPHOCT ia 0ipasu bodxujy NpucyTHOCT y cBeTy.

2.2, YoBek Kao ceeluTeHUK TBapy (5 M1HyTa)

HakoH wro cTe objacHunm KOHLENT UoBeKa Kao UKoHe boxwuje, npehute
Ha Nnojam "UoBeK Kao CBELUTEHWK TBapU™.

* [leduHnwmTe nojam "cBEILTEHMK TBapK" Kao Waejy Aa UOBEK MMa
OAroBOPHOCT Aa 6puHe o cTBOpetby U ceeTy oko cebe, Byayhv aa je
MOCTaB/beH Kao YNpaBHWK CTEOPEHOT CBeTa.

* WnyctpyjTe oBy uaejy npumepuma Kako /byav Tpebajy Aa uysajy npupoay,
6puHY 0 XMBOTUHbaMa M OATOBOPHO KOPUCTe pecypce.

MoBexwTe OBaj KOHLENT ca AyXOBHWM pa3sojem 1 oarosopHolwhy npema
Boxujem cTBaparby.

Osa paspafena Tauka 2 omoryhaga yuenuuuma Aa aybme pasymejy
K/byUHe MOjMOBE 1 KOHLIENTe Be3aHe 3a UoBeKa Kao MKOHY Boxujy v
CBeLUTEHWKa TBapy, KopucTehu BU3yanHe naycTpauuje u npakTuuHe
npumepe kako 6u ce onakiuano pasymesatse v NOACTakAa HTepakuyja

TOKOM uyaca.

<272 O @

Cnyika 2. Vciiuc ChatGPT-ja kao ogiosop Ha 3axilies 3a paspagy iiauxe 2. /
Figure 2. ChatGPT as an answer to the elaboration of Item 2.
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2. Notions and concepts (10 minutes)

2.1. Notion of “man as God'’s icon” (5 minutes)

- Begin this part of the lesson by explaining the notion of
“man as God’s icon”

« Use illustrations of Orthodox icons and use picture slide
to show that holy icons are representations of holy people
and God’s presence in them

» List examples of male/female saints in Orthodoxy and their
roles as icons of God's values

« Emphasize that every man is considered God’s icon bearing a
spiritual responsibility to reflect God's presence in the world

2.2. Notion of “man as the priest of the matter”

e BACK - After explaining the concept of “man as God’s icon”, go on
to the notion of “man as the priest of the matter”

- Define the notion of the “priest of the matter” as an idea
that man is responsible for taking care of the beings and
the world around him, since he has been placed in charge
of the created world

« lllustrate this idea by examples of how people should pre-
serve the nature, take care of animals and use resources in
a responsible way

- Connect this concept with spiritual development and
responsibility to God’s creation

Elaborated Item 2 enables students to better understand key
notions and concepts regarding man as God’s icon and the
priest of the matter by using visual illustrations and practical
examples in order to facilitate understanding and encourage
interaction in class

<272 O QP
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