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Yuusepsuret y beorpany, ®unosodcku ¢pakynrer,
Beorpag, Cp6uja

3awino je aupoipamuparve ,,iiewixo”?

Kopuwherwe podoina y iiogyuasarwy apoipamupatrvy
y HedpopmanHom 0dpa3zoeHom KoHiliekcily —
uminuKayuje 3a upaxcy

Pesume: Ilpoipamuparve je guiuitianHa kKoMmileilleHyuja 0g CyWIiUHCKOI 3HaA4aja 3a KHu-
eotil y 21. sexy. Ilocnegrux geyeruja 06pasosHu CUcilieMu WUPOM céeltia pepopmunLy HaclilasHe
apoipame u ykwy4yjy upoipamuparee/Koguparee Kao 3acedar ipegmeiti unu uHimeIpucaHo y gpyie
upegmeitie, y cée maahem y3paciiy. Ocum y popmanHom, upoipamuparee ce y4u u y Hepopmar-
Hom obpasosrom konitexciily (HOK), a y ipouecy tiogyuasarsa cee ce yeuthe kopucitie 0paszosHu
podoitiu. Lum 0601 paga jecilie yriosHasare ca pegHociiuma u usazoeuma y kopuuihery podo-
itia Sphero (BB-8 u SPRK+) y tiogyuasarwy eusyenqom upoipamuparey y HOK-y u gpopmynucarve
upakimuuHux tpeiopyka. Vicipancusarve je ciiposegeHo y okeupy ipojexiiia ,Yuerwe 3a 21. eex”, y
17 ipagosa y Cpduju. Y tiotiywasarve yUUiHUKA yKbyueHo je 677 yueHuxa (My3p=12,16; C/=1,10),
y okycipyiine unitiepejye 42 yuenuka u 5 soguitierva paguoruya. IIpumeroena je geckpuiliiusHa
KBAHTAUTLATAUBHA U K6ATUTHATIUEHA THeMallicka ananusa. Pesyniiaitiu iokasyjy ga xopuuiherve
podoitia uma gogaitiny 0dpasosHy, MOTAUBAUUOHY U 3a0A6HY 8PegHOCTH Y Tipouecy Hogy4asarba
apoipamuparey U aniopUilamcKom MUuLvery, U U3 yina y4ecHuka u 60guiliebd PaguoHuua.
Ilogyuasare y HOK-y uma Hu3 fipegHociiu y 0gHOCY HA MAPAGUUUOHANHY HACTIIABY: Y4erve KPo3
uipy, UCKyciiieeHo, KpeailiueHo yuere U peuiasarve tpodnema, yéug ga upoipamuparee moxe ga
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dyge 3anummueo u He mopa ga 6yge ,itiewiko”. Y pagy cy Qopmynucanu u3azoéu y uogy4asarey
upoipamupary y HOK-y y3 iomoh podoiia, kao u tipeiiopyke 3a HACTLABHY TGPAKCY.

Kmwyune peuu: odpazosnu podoitiu, susyento apoipamuparee, aniopuitiamcko muuimerve,
OCHOBHOUIKOTICKU Y3PACill, HepopmanHu 08pa3o6HU KOHTHEKCTH

VBop,

Podoin je inyiia mawuna cee gok mu He ypagumo
Hewitio ga ox Hociiiare ,,iamerian”, Witio 3Hauu
ga mu mopamo ga Sygemo dameiitu!

Y4ecHnna y uctTpaxupamy

(ygennua 5. paspena)

Op ,AUTUTATHUX TeHepanyja” o4eKyje ce Aa
Oynmy aKTMBHU KpeaToOpy AUTMTAIHOT CafipiKaja, a
He HeroBU ,KOH3yMeHTI . Kpeupamwe AUrnTamIHor
caipkaja IpefcTaB/ba jegHY OfF IeT o6mactu
Eepoiickoi okeupa guiuilianHiux KomieilieHyuja
ipahana  (emrn. DigComp), Xoja  yK/bydyje
nporpammupame JgepuHUCAHO Kao ,,CIIOCOOHOCT
pasBMjama HM3a pPa3yM/BMBUX YIYTCTaBa 3a
padyHapCKM CUCTeM, Y LM/bY pelllaBama ofpeheHor
npobrema Wi u3Bobema crienuUIHOr 3ajjaTKa’
(Vuorikari et al., 2022, p. 109). PasymeBame
IpUpoJe IporpaMyuparma K/by4Ha je KOMIOHEHTa
padyHapcKe HMCMEHOCTU/KYIType U Tpebano 6u
fa Oype jemaH Off IIABHUX MCXOAa MH(POPMAaTHIKOT
06pa3oBama, IIope]] BEIITIHA pelllaBatba pobiema
U padyyHapckor pasmmibama (Brodnik et al,
2021). Y pururanHOj KyITypu HpOTpaMuparmbe
IpeJCTaB/ba »IPOAYKeTaK 0OasudHe MUCMEHOCTH,
jep omoryhaBa mmcame HOBUMX BpCTa ,TEKCTa
Ydeme padyHapCcKOT INpOrpaMypara IIO3UTUBHO
JOIIPUHOCK PasBOjy KOTHUTMBHMX BEIITMHA, Kao
IITO Cy aJrOPUTAMCKO ¥ JIOTMYKO-MaTeMaTIIKO
MUIIUbEEbe 1 pellaBaibe MpobieMa, KpeaTuBHO U
KPUTUYKO MUII/bere, MeTakoruunuja nty. (Siegle,
2017; Scherer et al., 2019; Sdez-Lopez et al., 2021).

ToxoM nocnenme HeueHmje y 00pa3oBHO-II0-
JIMTUYKIM JOKYMEHTVMA Ha I7T06a/THOM HMBOY IIPO-
rpaMupabe I0CTaje jefHa Of IPUOPUTETHUX AUTU-
tamHMX KomnereHnyja (Balanskat and Engelhardt,

2015; Bocconi et al.,, 2022). YBobewe nporpamu-
pama y cBe mKose y EBpomm mpenycioB je 3a u-
ruTaNHy TpaHcdopmaiujy obpasosama (European
Commission / EACEA / Eurydice, 2022). Y Axyuo-
Hom Ginany 3a guiutianto odpasosarve (2021-2027)
VICTVYE Ce 3Hauaj CTUIIAba JUTUTATHIX KOMIIETeH-
I1ja ¥ KBaJIMTETHOT MH(OPMATIIKOT 00pa3oBama,
KaKo y (POpMaIHOM, TaKko U y HehopMaTHOM 06Opa-
30BHOM KOHTeKcTy (European Commission, 2020).
IToues op 2014. roguHe, IPUCYTaH je CTaJIlaH TPEHT,
MHTerpalyje IporpaMmupama/Koaypama, padyHap-
CKOT' M a/ITOPUTAaMCKOT pa3MUIIbama y Mporpame
HAaCTaBe I y4Yewa, Ha CBUM HUBOMMa 0OpasoBama
(Balanskat & Engelhardt, 2015). 3a yuenuke y Cp-
6uju popMaTHO MOAydYaBame OCHOBA IPOTPaMM-
parma 1 aITOPUTAMCKOT MUIIUbEHA MOYNEbE Off M-
BOT pa3pefia, y OKBUPY IpeaMeTa [IUruTamHu CBeT,
Koju je of mKoycke 2023/24. roguHe o6aBe3aH Ha-
CTaBHM IIpefiMeT 3a ydeHMKe Miaabux paspema oc-
HOBHe LIIKoJIe. Y OKBUpy npeameTa VMHdopmarnka u
padyHapcTBO, Koju je of mKoscke 2017/18. mocrao
obaBe3aH 3a yYeHMKe CTapUjUX paspefa OCHOB-
He ILIKOJIe, IpeaBuleHo je yImosHaBamwe ca BU3Yes-
HUM (HIp. Scratch) 1 TeKcTyalTHUM IPOrpaMCcKUM
jesunuma (amp. Python, Pygame, Jupyter). Ymp-
KOC TOMe, BuIle off TpehyHe JIBaHaeCTOrOAMINIbA-
ka y Cp6uju, HaKoH JIBe IIKOJICKe rOf1He oxabama
udopmaryke 1 padyHapCcTBa, IIpeMa COICTBEHO]
IPOLIeHN, He yMe Jla KOPUCTY HUjeflaH IPOTrPaMCKi
jesuk (Kuzmanovic i sar., 2019). bpojxa ucrpaxu-
Bama yKasyjy Ha KOMIUIEKCHOCT Ipolieca Mojyya-
Bamba IIPOrpaMypary/aIrTOPUTAMCKOM MMUIJbEHY
U NOTpe0y 3a MHOBAaTUBHYM, Ha yYeHMKa LIEHTPHU-
paHuM, IeJarolKuM HpPUCTYNUMa U ajaTuMa 3a
ydeme.
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IIporpamupame 11 CpogH IOjMOBM

PauyHnapcko nporpamupase (eHIL. computer
programming) jecTe HMpoleCc pa3Boja ¥ UMIUIEMEH-
Taluje pasNMINTUX CKYIOBA MHCTPYKIIMja VTN 13-
BOPHMX KOJIOBa HAIVICAaHMX Y IPOTPAMCKOM je3UKY
Kako 6u ce omoryhmno payyHapy fja M3BpLIM Ofi-
pebenn 3anarax, pemn mpo6nem u o6esbenu pya-
cky mHTepakiujy (Balanskat & Engelhardt, 2015).
Maja ce mOjMOBM HporpaMMpame U KOJVpaime
(eHrn. coding) HepeTKO KOPNCTe KAaO CUHOHVIMIA,
IporpaMupame je CIOKeHUju 1 6oraTuju mpoliec,
KOji YK/bydyje aHaM3y, pasyMeBambe I pellaBarbe
npo6ieMa, Kpenpame aIrOpuTMa U IIPOBEPY Hero-
Be VICIIPaBHOCTH, HAKOH 4era CJIefi)i KOfjupame, Ofi-
HOCHO MMIUIEMEHTAllJja aITOPUTMa Ha IVM/baHOM
IPOTPaMCKOM je3uKy. PauyHapcko pasMulUbarbe
(eHrn. computational thinking) mupu je mojam u ge-
¢uHuIIe ce Kao ,pyHZAMEHTAa/THA BELITHHA KOja
yK/bydyje pelllaBame IpoOneMa, [AM3ajHUpambe
CUCTeMa ¥ pasyMeBame JbY[CKOT IIOHAllama, OC-
namajyhu ce Ha K/byuHe KOHLIEIITe padyyHapCKe Hay-
ke” (Wing, 2006, p. 33).

Busyenno, 6710Kk0BCKO IporpaMupame (eHIL.
block-based visual programming) - y nureparypu ce
KOPMCTY CMHTarMa ,lIpeByL ¥ CIIyCTI IIPOTpaMM-
pame (eHr1. drag and drop) - ogHOCH ce Ha codTBep
VIV AIUIMKAlLMjy y KOjoj ydeHuIu Ompajy oprosa-
pajyhe 610xoBe Kopa 1 crajajy ux Kako 6u kpeupa-
mu mporpam (Hmp. Scratch, Scratch]r, Alice, Kodu,
Blockly ntpn.) (Cheng, 2019; Myers, 1990). YmecTo
IMCamba KOJ0Ba Y TeKCTYaTHOM OOJNKY, yIpaB/ba
ce rpaduuKuUM eneMeHTMMa. EMmupujcku je mo-
TBpDHEHO [ja ce BU3yeTHY IIPOrPaMCKU je3NIH, Kpe-
MpaHu y o6pasoBHe CBpXe, JIAKIIE y4e HEro TeKC-
tyanuu (Cardenas-Cobo et al., 2021). Ilocnegmux
rofiMHa cBe ce yemrhe Kopucre y HacTaBu Iporpa-
MMpamba y OCHOBHOIIKOJICKOM, aiu 11 Miahum yspa-
cruMa. Behuna ncTpakuBama 0 JOIPMHOCY BU3Y-
€/IHOT IIPOTpaMupama payyHapCKOM PasMUIIbAbY
y4eHMKa LIKOJICKOT y3pacTa CIPOBeJieHa je YIIpaBo
y HepopmanHOM 06pa3oBHOM KoHTeKcTy (Luo et
al., 2020).

O6pasoBHu poboTH
Y Hofgy4aBamwy MPOTrpaMuUpaIby

ToxoM mocrenmux felennja 06pasoBHa po-
6otuka (enrn. educational robotics) Hamasu cBe
Py IpUMeHY Kao MHTEPAUCLUIUIMHAPHY 00pa-
30BHM aJ1aT y pasmuuutuM gucuumnnaama: STEAM
(enrn. Science, Technology, Engineering, Arts and
Mathematics) - Hayka, TEeXHOJIOTWja, WHXeHep-
CTBO, YMETHOCTH ¥ MaTeMaTIKa, je3UIM, padyHap-
ctBO uTH. (Anwar et al., 2019). O6pa3zoBHa po60TH-
Ka TpefICTaB/ba jefjaH Off KIaCUYHMX HauMHA MOAY-
JaBama [IporpaMupamy Koju omoryhaBa MHTepaK-
TUBHOCT Y OKpYXebhy (PU3NYKOT Hporpammpara
(Sun & Zhou, 2022). E¢ukacHa je 3a pasBujame
pavyyHapCKOT pasMUIbaba, jep 3axTeBa Off yde-
HMKa [la CUCTEeMATCKV M3BPIIaBajy 3afilaTKe U pas-
BIjajy CEKBEHLMOHMPAHE, KOPaK-IO-KOpaK Ko-
MaH/e, kako 6u mporpamupamu pobora (Chalmers,
2018). O6pasoBHM pobOTH HaTaze IPUMEHY Y pas-
mauTuM (popMamTHUM 1 He(hOpMaTHIM) KOHTEKC-
TVMa 3a y4erbe, Ha CBUM HUBONMMa 00pa3oBamba, Off
IpefIIKOJICKOT 10 akafeMckor (Huang et al., 2023).

IIporpamupame pobota (eHrn. robot-based
programming) CaBpLIEHO OTEIOTBOpPYje TeOopujy
koHcTpykumonnsma C. ITanepra (Harel & Papert,
1991), kpearopa HpBOr IpPOTPAMCKOT je3MKa 3a
neny - LOGO. CBojuM NMOHMPCKUM PajioM OCaM-
TeceTUX TrOfiMHa Ipolior Beka llamepr je moka-
330 Jla Maja Jielja MOTy fla Haydye IPOTPaMCKIU je-
3MK U KOAMpajy poboTa KOpmady Kako Oy pern-
ma mpobnem (Anwar et al., 2019). ITanept cmarpa
Za je ydeme HajepMKacHMUje U HajBUIIEe KOHTEKCTY-
a/IM30BaHO KaJia YYeHNIM CaMy KOHCTPYMUIIy CTBa-
P, KPO3 MHTEPAKIUjy Ca ONMUIUBMBUM 00jeKTIMa,
Kao LITO Cy padyyHap muy po6oT. [Ipyra K/bydHa Te-
opuja Koja objairmaBa yaory ob6pasoBHuX pobora
y IOflyYaBamy IPOrpaMUpaIby jecTe KOHCTPYKTH-
Busam (Piaget, 1970). 3ajegundko 3a o6a mpucry-
IIa jecTe CXBaTambe Jja Ce 3Halbe aKTVBHO KOHCTPYH-
1Ie y MHTepaKuuju ca okommHoM. Kopunrheme po-
60Ta MMa IOTIIOPY U Y TEOPYjU UCKYCTBEHOT y4erha
(Kolb, 1984), mpema kojoj pasymMeBarbe HacTaje Kpo3
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TpaHcPOpMaLjy MCKYCTBA, @ He KPO3 IIPUMEHY Te-
OPMjCKOT 3Hama y MPaKCH.

3a cTuLame BEUITIHA IporpaMuparma 1 pa-
YYHApCKOT MHUIbeHa KOJ felle OCHOBHOIIKOJI-
ckor (1 mnahux) yspacra Hajuemrhe ce Kopucre ana-
T (OKpy>Kema) 3a BU3YeTHO IIPOrpaMupame 1 po-
6oTckn nporpamabunan xKommetn (Hop. Beebot,
Mbot, Lego Mindstorms, Micro:bits, Sphero nrxa.)
(Rich et al., 2019; Wei et al., 2020).

IInmbeBn NCTpaKMBama
M MCTPAKMBAYKa MUTakha

LIvp OBOT MICTpaXKMBambha jecTe CTULIAE YBU-
lla y TIpefHOCTM M M3a30Be IOfydYaBama Iporpa-
MUpaky y HepOpMaTHOM 0Opa3sOBHOM KOHTEKCTY
(HOK), y3 xopuutheme pobora, 13 yraa ydeHuka
CTapujer OCHOBHOIIKOJICKOT Y3pacTa ¥ BOAMTEsba
pafuoHMIa nporpammpama. Ha ocHOBY mobujeHnx
eMIIMPUjCKUX Hajlasa IpefIoKeHe Cy NpaKTI4YHe
IperopyKe 3a OpraHN30Bame MPoIleca MofyyaBamba
IPOTpaMUpabY.

Y ckmapy ¢ qubeBuMa paja popmynncana cy
UCTPaKMBAYKa MUTAmA:

1. Koju cy mMoTuBu ydecHukKa 3a noxabame
papnonuua nporpamupama y HOK-y?

2. Koje cy nmpegHOCTM TOfiydaBama Iporpa-
mupamy y3 nomoh pobora y HOK-y - us
yI7Ia y4eCHMKa U BOJUTE/ba pafitoHNIIa?

3. IllTa cy 13a30BM Y CTHIIaby BELITHHA IIPO-
rpaMuparma U aJrOpUTaMCKOT MUI/berba
y HOK-y ys momoh pobora - u3 yrma
y4ecHMKa U BOLUTe/bA PAfOHNIIA?

MeTtoponoruja McTpaKnuBama

Paguonuue tpoipamuparea. VicTpaxuparme
je CIIpOBEJEHO Y OKBMPY IIPOjeKTa ,Yuerme 3a 21.
BeK', Koju je peamsoBao CTapTut, y capajmu ca
kaH1enapujom YHUIE®-a y Cpbuju. Lnm npoje-
KTa OMIa je MopplIKa pasBojy OasM4HUX BeLITHU-

Ha IpOTrpaMuparma, KOAupama U aJropuTaMCcKOr
MUIIUbeHa KOJ| YUYeHMKa CTapUjuX paspefia OCHOB-
He LIKOJIe, ¢ (POKYCOM Ha JeBojumiiaMa u Jemy u3
oceT/bMBMX Tpymna. Kpempan je mporpam ueTBo-
ponHeBHe OOyKe, peann3oBaH KPO3 MHTEPAKTVB-
He paJioHMIIe ca yuyecHUIMMa (Hajuenrhe y ocHOB-
HMM IIKOJTaMa M cTapran ueHtpuma). C o63m-
POM Ha YMIbeHMILY Jia je 32 CKOPO IO/IOBMHY MJIa-
AUX OBO OMJIO NIPBO MCKYCTBO Ca NPOrpaMypameM
1 po6oTuMa, oBa oOyKa MMasa je 3a IUb YIIO3HA-
Bame Ca OCHOBaMa IIpOrpaMupama ¥ aJropuTam-
CKOI MUIUbeHa (yIIO3HaBambe 3a aIUIMKALUjOM U
po6oToM, palrdnamuBame IpobreMa Ha KOpake,
OCMMIIUbaBakbe MPaBUIA U Kpeupame aaropurMa,
Kpeupame IporpaMcKor Hy3a 6710K0Ba, Ipero3Ha-
Babe U UCIIPaB/bakbe IPelllaka y Iporpamy utH.).

Papvonnue cy Boguwmm o0y4eHV BOZUTEBU
C BUIIETOAVIUILUMM MCKYCTBOM Y KOHUMIIMPABY U
peannsoBamwy €QYKaTUBHUX PafUOHMIIA C [elloM
OCHOBHOIIIKOJICKOT y3pacTa.

Toxom papmonuna kopumheHna cy fBa Mofe-
na Sphero po6ora: BB-8 u SPRK+? n anmkaruja 3a
Bu3yenHO (6710k0BCKO) mporpamupae SpheroEdu™
App’ (Cnuka 1).

Cnuxa 1. Sphero SPRK+, BB-8 pobotniu xopuwhenu
woxom paguoruya tipoipamuparad (a u 6) u SpheroEdu
AUTUKAUUJA UHCTAATUPAHA HA TAOTeTHY (8).

(a) &

2 https://www.sphero.com/

3 https://sphero.com/pages/apps
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=) b

Ped je 0 po60TCKOj IOITH KOja ITOCeyje mpo-
rpamabunne censope u JIEJl cBera, a mokpehe ce
nomohy armkanmje Koja je JOCTYIIHA Ha PasIndmn-
M iargopmama (Hip. i0S, Android, Windows)
U Moxe ce (OeCIUIaTHO) MHCTaMMpaTu Ha TabsIeT,
MOOWIHY TeeOH W padyHap.

Bpcitia uciipaxcusara u uncipymeniuu. Pe-
a/IM30BaHO je KOMOMHOBAHO (MMKCMETOJCKO) VIC-
TpaxuBamwe. [10/la3HNLIM Cy HAKOH MOCTIefhe pa-
AVOHNIIe TIOyhaBamy Kpahy yIMTHMK KOju ce Ofi-
HOCMO Ha MOTHMBaIyjy 3a ydemrhe y pajuonuiama
(muTame OTBOPEHOr THMIA), CTEIEeH 3aJ0BOJ/BCTBA
pajgyoHNIIaMa ¥ CaMOIIPOLIeHy CTeYeHNX 3Hama I
BellITIHA (IleToCTeneHa cKaa JIMKepTOBOT THUIIA).

y OKBUMDPY KBUINTATVMBHOT MCTpaKMBaiba Ha
OCHOBY YHanpeq IpUIIpeM/b€HMX BOANYA OpraHM-

30BaHO je mmecT GOKYCTPYIHMX MHTEPBjya ca I0-
Ja3HUIMMA ¥ jefaH ca BOAMTE/bMMA PaIMOHMIIA
(HaKOH IOC/eNbe PaoOHNLIe). Y3 CarJIacHOCT yde-
CHUKA y UCTpaXnBamy (y CIy4ajy [elje TpaxkeHa je
U CaIJIaCHOCT POfMTe/ba/cTapaTe/ba) MHTEPBjYU CY
CHUMaH}, a Ha OCHOBY ayAMoO-3alyca CaulibeHNn
Cy TPAaHCKPUIITH, KOju Cy KopuirheHn 3a TeMaTCKy
aHaym3y (Braun & Clarke, 2006; Vilig, 2013).

Y3opak. Y KBaHTUTATMBHO JCTpPaKMBarbe
YK/bY4eHO je 677 y4eHuKa, n3 17 rpagosa y Cpbuju,
y3pacta usmeby 11 m 14 ropmua (MYsPaCT=12,16;
SD=1,10), 445 peBojunma (65%) m 232 pmedaka
(35%). Y y3opky je: 30% ydeHMKa IETOT paspena,
32% yuenuxa mecrtor, 23% cegmor u 15% y4eHuka
OCMOT paspefia.

Y ¢oxkyc rpyne ca nomasHuiuma 6miao je
yKk/pydeHo 42 pene (64% meBojumua m 36% meda-
Ka), 13 6 rpagosa y Cpbuju. Y ¢okyc rpymnnu ca Bo-
ANTe/bJIMA YIeCTBOBAJIO je 5 ocoba (1 mymkor u 4
JKEHCKOT I10J1a).

Pesynraru ncTpaskmBama 1 IUCKycHja

Moitiusayuja 3a tioxaharwe paguoHuya upo-
ipamuparea. Y Tabemu 1 mpukasaHu Cy OAroBOpU
yYeHMKA Ha NuTame 3auilio cu ce pujasuo/na Ha
paguoHuie, Koje ce OfHOCU Ha IbUXOBY MOTUBALjy
3a yuernhe y pagronnnama. Ha oBo nurame, 3ajato
Y OKBMPY YIIUTHUKA, OAroBopuso je 88% (593) nc-
nuTanuka. OIroBopy Cy pa3sBpCTaHM y 0OCaM TeMa I
BHIIE ITOITEMA.
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Tadena 1. Motmusayuja y4enuka 3a tioxahare paguoHuya upoipamuparea podoiia.

Bpcre moTuBa Oprosopu yueHMKa N %
1. ViHTepecoBame 3a po60Te U IporpaMupame 265 44,5
3aHMMajy UX poboTH 1 - 3aitio witio sonum podoiite, podoili cy 3adasHuU. 150 25,3
poboTuka - XKeneo cam ga sugum kaxo poSoitiuh usinega yiuso.
- 3anumaro me je xaxo podoitiu PyHKUUOHULULY.
- XKenena cam ga caznam wiitio suuse o poSoitiuMa.
- 3aitio witio 8onuMm c8e Wilio ce iiuve podoiliuKe.
JKene pa nayye - la nayuum xaxo ga upoipamupam podoiia. 27 4,5
fla IporpamMmpajy po6ore - XKeneo cam ga Hayuum kako ce kpehe podoii.
3aHNMMa UX IporpaMupame 1/ - Bonum apoipamuparee. 72 12,0
i nHpOpMaTuKa - XKenum ga nayuum ga apoipamupam.
- Bonum aipoipamuparve u Mngdopmaiiuxy.
3aHuMajy ux pobotu u - 3aitio witio sonum poSotuKy u upoipamupatve. 16 2,7
Iporpammparme
2. ,3By4asio” UM je 3aHUMJ/bMBO, 3a0aBHO, IIPUBJIAYHO... 216 364
Paposnanoct, sHaTVOKe/ba - V3 pagosnanociiiu. 35 59
- 3anumarno me je wila ce pagu Ha 06UM PAGUOHULAMA.
3a6aBHO, 3aHMM/BIBO - Mucnuna cam ga je 3a6a6Ho u ysepuna cam ce. 114 19,2
- 38yuano mu je 3a6asHo.
- llenosano mu je unitiepecanitino.
JKerma 3a cTunamemM HOBOT - Xutlena cam ga casHam, HAy4um Hewlitio HO80, UPOUUPUM cB0je 3Harwe. 67 11,3
3Halba M ICKyCTBa - JKenena cam ga citiekHem HO80 UCKYCITLB0.
3. [Ipy>Keme ca BpUImballiMa U Y4ere 52 8,8
Hpyxeme - 3001 gpysetva ca gpyiapuma. 11 1,9
Ipyxeme 1 yueme - 3aitio wiitio cam Upeu iyl yuuia ga upoipamupam, yio3Hana Hose 41 6,9
tpujaitierve u HOCTHANA HOBU YO0BEK, ¥ GOSPOM CMUCTY.
- 3601 gpyscera ca gpyiapuma u podottiuha.
4. IIpujaBunu cy ux gpyru 25 4,1
HacraBaunnu - Hacitiasnuua me je ogadpana. 18 3,0
- Ha ©i03us paspegne.
Popuremn - Poguitierou cy me ipujasunu. 5 0,8
- Mama me je tipujasuna, eugena je Ha uHIepHeLy.
Bpmmannu - 3601 gpyiapuue. 2 0,3
5. [TpakTu4Ha NpuMeHa HayYeHOT 9 1,7
Kopucruhe um y mxonu - Kopuciniuhe mu na Mnpopmaitiuyy u pauyHapcinsy. 3 0,5

- Tpeda mu 3a wikony.
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Kopuctrhe um y 6ynyhoj
npodecuju

- Xohy ga yauwem Ungopmainiuxy. 5 0,8
- Y dygyhnociiiu senum ga ce Sasum podotiukom.

- XKenum ga tiocitianem ipoipamep.

[ypu, ApyIITBEHN 3HAYA]

- Kenum ga snam ga apoipamupam, moxcga y Sygyhnociwiu moiy 1 0,2

nporpamMmpama UpomeHUTU Y08e4aAHCILBO.
6. Mopenu y nopoguum 1 0,2
Popurersu ce 6aBe - Moj waitia apoipamupa, ia cam xiiena u ja. 1 0,2
IporpaMupameM
7. Haunu nogy4yaBama 6 1,0
Papguonnuapcku pap, — 3aiiio witio 607IUM PAGUOHULE. 6 1,0
8. Ipyru pasnosu - He 3nam. 19 3,6

- 3aitio witio cam godpa y mailieMatiumy.

- 3aifio witio 60nuUM Uipuye.

- 3601 xpane.

593 100

Hajyemthu MoTuB 3a mpujaB/pyBame Ha pa-
IVIOHNIIE jecTe 3aMHTEPecoBaHOCT 3a pobore. Ha
IPYTOM MeCTY je OueKMBambe IOTa3HuKa fa he um
Ha paJMOHuUIIaMa OMTY 3aHMM/BMBO, 3a0aBHO, 13a-
30BHO 1 Ja he ctehy HOBa 3Hama 1 MCKycTBa. YIIp-
KOC YMIbEHUIN /1A je JaHaC 3aHMMalbe IIporpaMepa
jeHO Off HajTpakeHUjuX U Hajoobe maheHux 3a-
HUMaiba, Maibe off 2% M/IaJuX HaBOJU MHCTPYMEH-
TajlHe MOTMBE, KOPUCT Ofi IIporpamMuparma y aka-
neMckoj cdepu nmm 6ynyhoj nmpodecuju. Y Amepu-
LM yYEeHULIM He pa3yMejy BPeHOCT WM CBPXY IIPO-
rpaMupalba, He II0Be3Yjy I'a ca CTBAPHUM >KMBOTOM
U IOKMB/baBajy ra kao urpy (Elsawah & Hill, 2023).

JleBojunne 13 Haumrer ysopka uenrhe of fe-
Yaka Kao MOTUB 3a noxabame papmoHuia HaBo-
Zie TIOACTUIIAj Off CTpaHe ofipaciuxX (HacTaBHUKA U
ponuTesba), 0 YeMy CBefode ¥ IpyTra UCTPaKMBatbha
(Cheng, 2019), mro ce [oBOAY y Be3y ca MHAYKO-
BaHOM HIDKOM JMIUTATHOM camoedukacHouhy
[eBOjuYMIIa, C/TA0Vj/M MHTEPEeCOBAambeM ¥ POSHUM
CTepeoTHUIINMA O TPAAUIIVIOHATHO ,MyIIK/AM 3aHMU-
Mmamnma’ (Aivaloglou & Hermans, 2019; Montuori
et al., 2022). Pesynratn Buime mebynapogHux uc-
TpaXXMBaba yKa3yjy Ha CTaTUCTUYKY 3HAaYajHE PO-

JIHe pasJiKe Y KOPUCT fledaka, KaKo y IOITIefy Ay-
TUTalHe CaMOePUKACHOCTM, OJHOCHO IpOLeHe
BJIACTUTYUX JUTUTATHUX BELITHHA, TAKO U Y HOIJIe-
Iy CIPEeMHOCTH Jia CBOjy IpoQecroHaNHy Kapujepy
rpage y VIT cexkropy (OECD, 2019; Elsawah & Hill,
2023; Smahel et al., 2020). C gpyre cTpane, pe3ynra-
TV IMPEKTHOT NpOLekIBaba ITUTUTATHUX KOMIIe-
TEHIIMja yY€HVKa Hermpajy ocrojame pogHUX pas-
nuka (npr. Kuzmanovi¢, 2017; Sun et al., 2022).

IIpegnoctu yyemwa nporpamupama y HOK-y
y3 nmomoh po6ora

IIpegrocinu us yina ilonasnuxka paguornuua. ¥
Tabenu 2 npukasaHy Cy OATOBOPM Ha TBPAbE 3a/a-
Te Y OKBUPY yNUTHMKA (Ha eTocTeneHoj JInkepro-
BOj CKa/M) Koje ce OffHOCe Ha CTeIleH 3aJJ0BO/bCTBA
MOJIa3HMKA Pa3IMYNTIM ACIIEKTUMA PaJMOHNMIIA.
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Tadena 2. 3ago6omCiiiéo paguoHuLama — pogHe pasnuxe.

M (SD) Pasnuka
JeBojuniie Jedann t p
PapyioHute cy 3aHuM/bUBe. 4.87 (.43) 4,74 (.69) 2.51 .012%

Pamyonune cy 3abaBHe.
Papmonutie cy xopucse.
Papnonutie cy saxreBHe.

Csuba M1t ce HaUMH Ha KOjI CMO y4M/IH [ja TPOTPaMIPaMOo.

Csubajy My ce anmkanje Koje cMO KOPUCTVIIN.
JlemaBano Mu ce a He pasyMeM LiTta Tpeba fla pajyM.
JIakiie My je KaJia pafiMO y TPYIIM HETO CAaMOCTJIHO.
Ha pagmonnijama cam Hay4dno/na fa capabyjem.

Ha pagmoHnnama cam Haquo/na MHOTI'O HOBMIX CTBapu.
3auHTepecoBaH/a caM Jla HOHOBO noxaham pajoHuie.

4.88 (.47) 477(62) 235 019
4.77 (.59) 4.71(.68) 124 216
2.60(1.36)  246(1.39) 129  .197
4.76 (.55) 4.68 (.63) 1.56  .118
4.60 (.72) 4.46 (.79) 227 .027*
339(1.46)  3.09(1.59) 242  .016*
420(1.13)  4.19(1.12) 11 910
4.22 (1.00) 430(96)  -969  .333
4.46 (.74) 4.42 (.85) 612 541
4.57 (.71) 458(73)  -117  .907

* p<.05

Kao mro ce Bupy us ropme Tabene, crenex
3aJI0BO/bCTBA PaIMOHNIIAMa BeoMa je Bucok. Hamas
je HOoTBpbheH y ApyruM ucTpaxupamyma, Takohe Ha
VICOUTAHMIMMA OCHOBHOLIKOJICKOT y3pacTa (HIIp.
Park et al,, 2015). Pogne pasnuke HUCy U3pakeHe,
pafiMoOHMIIe Cy HEIITO 3aHMM/BMBHUje U 3abaBHMje
IeBojuniiaMa ¥ Buile UM ce cBubajy xopuihene
ammkanyje, mehytum, one venrhe ox gedaka (57%
npema 50%) u3jaB/byjy fa UM Ce JeIIaBao TOKOM
paiMoHMIIA [1a He pa3yMejy 1ITa Tpeba fja pasie. Ba-
YKHO je HaITIACUTH Ja ce CKOpo nojnoBuHa (42%) mo-
JIA3HMKA, IIOJjeJHAKO [JeBOjYMLia U JjeYaKa, Y OKBM-
Py OBMX PaJiMOHMIIA IPBU IIyT Cycpe/na ca HeKUM
IpOrpaMcKMM je3ukoM (mako je BehmHa mwux mo-
xabana VIHpopMaTuKy U padyHapCTBO Y LIKOJIMN), C
TVM LITO Cy AeBojunie pehe on reuaxa (11% mpema
19%) mMare MCKycTBa y Kopuihemwy IporpaMcKux
jesuKa y M3BaHIIKOJICKOM KOHTEKCTY.

Hy6my yBupn y mpemgHocty Kopuiihema po-
6oTa y yuewy nporpamupama y HOK-y, us nepc-
IIeKTVBE TT0JIA3HUKA, CTeYEH je Ha OCHOBY TeMaTcKe
aHa/M3e IofjaTaka JoOMjeHNX TOKOM (OKyCrpyI-
HUX MHTepBjya. VI3aBojeHe cy Tpu TeMe: po6OT Kao
aJIaT 3a y4eme 1 3a6aBy, IeJaroLIK IIPUCTYI Y I1O-
Iy4aBamwy 1 aTMOcdepa ¥ OFHOCU Y TPyNu. Y OKBU-

Py cBake TeMe JedIHIICAHO je BUIIe TofiTeMa. Ydec-
HUIY Cy CBOja MCKYCTBA CT€Y€Ha TOKOM PafIOHMIIA
YeCTO IOPENMIN Ca YYeheM IIPOrpaMupara Ha ya-
coBuMa JVIHpopmaryKe 1 payyHapCcTBa, U Kajla TO
O] 1bUX HUj€e TPAXKeHO.

1. rema: Po60oT Kao anar 3a yueme u 3abaBy

(yaecnmim)

M MoryhnocT 3a ayTOMaTcko TecTupame KOfja
U HeNOCpelaH YBUJ, Y HErOBY HUCIPAaBHOCT
jeqHa je of ITTaBHUX IIPEJHOCTU IOJydYaBarba
mporpamupamy nomohy pob6ora.

o Moxemo ga thectiupamo Haui kog tiomohy
podoitia, ako He U3BPULL KOMAHGY KOjy CMO My
3aganu, 3HAMO ga cMO Heulilio HoIpeuunu.

M ArpaktuBHOCT ¥  MyNTUQYHKIMOHATHOCT
pobora: « Podoitiu cy 3anummusu: kpehy
ce, cxkauy, upesphy, merajy ojy, upoussoge
ceeiline u 36yk... Jows Kkaga Oucmo umanu Hexe
»upase” podoiite, Hilp. ga Ham podoili goHece
ameckasuyy. © o IIpoipamupanu cmo podoitia
Kpo3 uipy ,Bpyhu xpomuupuhu’: ou je iipso
inase doje, kaga kpere upedauyyje ce y upeeHy u
Ha Kpajy excunogupa... « MHoio je neiluie kaga
podoiti Haupasu Keagpaili, Heio kaga ia Ha
eKpaHy HAUPILaMO...
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M Vuemwe nporpamuparma y UTPOBHOM KOHTEKCTY:
o YBex cmo pagunu Kpo3 Hexe uipe, UIio je
3aHuMbUBUje, HUje HUCilia ieopuja... HUpP. gee
ocode oxkpenyiiie nehuma jegna ka gpyioj u tipea
mopa ga odjacHu peuuma gpyioj witia podoin
wpeda ga pagu, xako du oea upoipamupana -
uipa ce 308e ,, IIpoipamepu munuoxepu”! ©

2. rema: Ilejaromku npucTyn y nogy4aBamy

(yaecnmiim)

M Paguonuyapcku Haumn papa: « Ha paguo-
HUYAMA je GUHAMUYHO, Y30YgrbU60, CMeEUiHo,
Heilpegeugmpueo, ioioiiosy kaga ce mehycodHo
maxmuuumo... « Huxkaga nuje gocagro, pagumo
OHO Wiio Ham ce ceéuha.

M Pag y manmum rpymama M KOMabOpaTMBHO
pemraBame mpobneMa: e Ja cam paguna ca
MOjuM HAUMOM, 3AjegHO CMO CMUCTIUJIE Peuierbe
(gogasane citieiiere, cekyHge uitig.), Wiitio je
MHO10 71aKUle Helo Kaga pagum cama..

M PasBoj xpeatusnoctu: o Hajsanummusuje je
OUno KAga cMo camu CMUWBATU CE0fy UIPY. o
Haw nactmasnuk Vngpopmaitiuke eonu ga ce
gpru Gnawa, jeguHo xaga umamo iecili gaje
HaM ga tuwemo camu ceoje upoipame, a 06axKo
HaMm yeex OH 3agaje Heulitio.

M VYuewe crparermja y4ema: o Yuumo ga
pewasamo ipodneme ,Kopak U0 Kopak’ . e
Hacinasnuya nam je pexna ga mu osge y4umo
citipaitieiuje xoje he Ham tiomohu ga pewiumo
Heke gpyie tipodneme y HUEOMLY. ..

M Kopumhemwe mobunnux ypebhaja, Tenedona un
TabeTa yMecTo padyHapa: « 3aHuMbUBUje MU
jega apoipamupam y AUIUKAUUU HA MOOUTTHUM
ypehajuma Heio Ha pauynapy.  Huje mu ce
ceugesno ipexko Komiljyitepa, uaxo umam iei u3
Wngpopmatiuxe.

M VYeug pa uporpammpame Moxe pa  Gyne
3aHUM/BUBO: « Cxsailiuna camgaupoipamuparoe
Mmozce ga §yge 3aHUMUE0, 01008y aKo ce YU
Ha paguoHuuama.

3. Tema: ATmocdepa u ofHOCH Y TPyIIH

(yaecnmiim)

M Mame je cTpecHO Hero Ha 4YacoBMMa, HeMma
BPEMEHCKOI IIPUTUCKA, HE olemyje ce: « Ha
4acy ce MHOIO XYypu, HeKaga He CHiuiHeMo ga
HalluuwemMo cee KoMawge, U30CHIABUMO HEKO
cnoso u foipewiumo... Ca 080mM HACTLABHULOM
cMo cee pagunu Hailienawe... Hema neiaitiusrux
flocnequua ako ce Aoipeuiu, T0UUX OUeHA.

M Cnoboma y Tpaxemy [OJATHUX MOjalliberba
Ol BOZIUTEBA, OJICYCTBO CTpaxa Off IPEILIKe: o
Huje mu inyiio ga uuitiam axko Heuiio He 3HAM.
o Cipemnu cy ceakom ga HoMOIHY, He MP3U
ux ga iowose... « V axo Hewiitio ioipeuumo,
HACTABHUYA HAM 00JACHU, HIIP. AKO He 3HAMO
3Hauerve HeKe pedu Ha eHiNeCKOM.

M IlosutuBan omHOC TpemMa BOZUTE/bUMA
papmonnua: « Mmajy cmucna 3a xymop. « Mucrne
Ha Hac. « Borne geuy! Jla nac He one, He Ou 060
Hu pagunu!

IIpegHocTH M3 yITIa BORNUTE/ba PaJUOHNMIIA.
Ha ocHOBY TeMaTcKe aHa/M3e OATOBOpa BOLUTEbA
U3[iBOjeHe Cy Takohe Tpu TeMe, Kao KOJi y4eCHMKA
PaiOHNLIA, A/ Ce IOATEME NE/IMMUYHO PA3IUKY]y.

1. rema: Po6oT Kao anar 3a yueme u 3a6aBy

(BomUTEHY pagUMOHUIIA)

M Kao u monasHmuu pamguoHMIA, U BOXUTEHU
CMaTpajy Ja ce BelTHHe IIporpaMuparsa
MaKire u 6pxke cTU4y y3 Kopuirheme poboTa: e
Heua mroio naxuie Hayue ga uspauynajy yinose
Keagpamia u HAaupiidjy Keagpail UpasunaHo
ako umajy podoiia, Wij. MOMWIUE ga wio ypage...
o Ilonaware podotia je Hajéomwa tospaitina
ungopmayuja.

M TIlpumena po6ora omoryhaBa mMCKycTBEHO
yueme, Koje M30CTaje Y KIaCMYHOM MHCTPY-
KTUBUCTUYKOM TIOy4aBarby IpOTrpaMupamy,
JIOMUHAaHTHOM Y  (opMamHO-06pa3oBHOM
KOHTEKCTY: o Teopujcko 3Hare iipoxceitio
JIUMHUM UCKYCULBOM, GUPEKTHHOM UPUMEHOM,
yuu ce Ha upumepy, geua Kpo3 upaxcy moiy

45



Hodpunka P. Kysmanosuh, Anexcangap [I. bayyan

gupexiiHo ga ucipodajy ga nu GyHKuUOHUUE
aniopuiniam Koju cy Haupasuu.

M Po6orm cy kommaTubunHm ca amatuma 3a
BU3YE/IHO IpOorpaMuparbe, KOji Cy, Kaja je ped
O y4emwy IPBOT IIPOrPaMCKOr je3uKa, ZobOpa
ajATepHaTMBA  TPAAUIMOHAHUM  ajaTMMa
3a TEKCTyalHO IIporpammpame: e JegHa
og tpegrocitiu podoiia jecitie W0 WO CY
KOMUATAUSUTHUY Ca AUNUKAUUJAMA 34 6U3YeTTHO
upoipamuparve, Koje je MHOIO jegHOCUiABHUje
Heio tekciliyanHo, tioiowiosy 3a maahy geuy
u geuy Koja ce ca upoipamuparoem Upeu uyii
cpehy.

M Po6oru cy mpuBmadHM M 3aHUM/BMBU JIELM,
mro je pgobpa OCHOBa 3a ,yBlademe Y
nporpamupame: « MHoio geua He Su gowina
Ha oée paguoxuue ga Huje Suno podoitia... Jous
Kaga du umanu Heke HalipegHuju podoitie. » Yak
U OHU Koju gohy He3auHiliepecosamu, y jegHom
MOMeHTHY ce ,,yKaue’.

2. Tema: Ilemaromku npucTyn y nogy4aBamwy

(BogUTEHY pagUOHUIIA)

M Pagmonuwuapcku HaumH papma: o Jleya eorne
paguoxuue  jep  Hucy ¢opmanHe, Hema
ouerusarea, Kaxcrbasatead... « Ha paguonuyama
cy, He 3aiio witio mopajy, eeh 3aiio wiio camu
JHeene, a '’y C8AKOM MUPeHYTUKY MOTY ga 0gyCciiaHy,
de3 HelatliuBHUX KOHCeKBEHL.

%] [Ipuctyn mnopydvaBamy HUje TpajULIMOHATHO
mKo/CKM: o He namehemo um gepunuyujy, eeh
OHU caMu gonase go e, U OHga MU ULO MONEMO
ga odnuxyjemo, ga byge citipyuruje. « Cmep
yuetva je 00pHYyili, 0g ipakce Ka Wieopuju...

M Cruname Tpanchepuux sHama u cTpareruja
pelraBama InpobieMa IPUMEHBVBUX Y IIKON-
CKOM U M3BAHIIKOJICKOM KOHTEKCTY: o [eua
cy yuuna cipaitieiuje peuiasarea upodnema.
o Ja cam uxcucimiupao ga @peo upouuiliajy Kog
KOju HAUUULY U U3spuie 10iu4Ky iposepy, 3aiio
W0 OHU Hatipase KOHCHAPYKuuUjy Onoxoea u
Hene ogmax ga ,,uycie”. o YImuMAamueHu usp
ose paguonuye je IIPOBA]! IIpodaj u eugu

winia he ga dyge, Huje cilipawHo ako He pagu,
apodaj ga tiponahews coiicitiéery Ipewiky u ga
je ucapasuw. To je HajsaxcHuja goduiti 0g 06ux
paguonuua...

M Papuonute cy npumnka ia ce mpernosHajy jela
KOja MMajy IpeKCIIO3NLje 3a IPOrpaMuparbe,
a HJCY MMaJIa OBy BPCTY MCKYCTBa (HIIp. fielja u3
OCeT/PYBMX COLIMjaIHNUX rpymna, Hivker CEC-a):
o Mmanu cmo Heodpasosanoi pomckoi gewaxa
0g 12 ioguna xoju jegea cpuve, anu je UpupogHu
iexHuvuKY ienuje, 3a 30 MUHyilia cxeailiu Kaxo
podoiti pagu, Koju cy my genosu, Kako ce kpehe...
u, go xpaja mpehei gana o je ,majcitiop”! Axo
3001 06e paguoHuue Waj KIUHAY, OgLyHU ga ce
0asu Heuum cu4HUM, ja cam cpeham!

M Cruname yBuma y BracTuTa MHTepecoBamba
u criocobHoctu: « He mopajy céu ga ce dase
apoipamuparbem, y goduitiu cy u OHU KOju
cxeaille ga o He jcesie U 3auitlo He scene!

3. Tema: ATMocdepa 1 OFHOCH Y TpyIIH

(BomMTEBY pafVOHMIIA)

M KorHMTMBHM IN/bEBU HUCY Y TPBOM TIIAHY: o
Hama kao epuiraukum egykaimiopuma SUtiHuju
cy wu mnagu smygu Heio upoipamupare!
IIpoipamuparve je ,yciiyiina ciianuya’.

M BnusakomHocC ¢ ieriom: s Ogroc je Heflocpegruju,
ouywiitieHuju, cnodogruju, SaUcKuju.

Jlaxse, M y9eCHULIM ¥ BOGWUTE/bU PAVOHMN-
Ija CMaTpajy [ja je HajBaKHMja IPeFHOCT pobora,
Kao ajIaTa 3a y4eme IporpamMmpama, MoryhHocr 3a
Ipy)XXalbe HeIOCPeTHOT YBUIA ¥ MCIIPABHOCT KOJa.
360r uneHMIIE 1a CY 3aHVM/bUBH U 3a6aBHM 00pa-
30BHU poOOTHU MMajy BUCOK IIOTEHIVjaT 32 MOTH-
BIICakbe YYEHVKA U CTUMY/IMCalbe Ha aKTVBHO Tpa-
rame 3a peliemeM NpobreMa, IITO je MOTBpheHo
Uy gpyrum uctpaxusamwuma (Hip. Tengler et al.,
2020). Y HameM MCTpaxmBamy obe ILM/bHE Tpy-
ne uctuay npegHoctr HOK-a. ¥V 6pojuum crynuja-
Ma UCTpaxyje ce epMKaCHOCT IpuMeHe poboTa y
pasnuuntuM GopMaTHUM U HeOPMATHMM KOH-
TEKCTMMA 32 y4erbe, Ol OCHOBHOT IO YHUBEP3UTET-
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ckor obpasoBama, MeyTuM, HeIOBO/BHO je JOKa3a
O YTHIIajy Ha UCXOfe yuera U Ipyre BelITHHE yde-
HYKa (HIp. Komabopanuja, KOMyHuKanyja) (Anwar
etal., 2019). VI3 nepcrexTuBe yuecHUKa pagiOHNIIA
BIICOK IIPOILIEHAT OCTBAapMoO je mpepsuheHe mcxone
ydema, MehyTuM, He Tpeba 3aHEMAapUTH YNHEHNUILY
fla ce pajyi O CaMOIIpOIieHaMa.

sa3oBu y yuemy nporpammpama y HOK-y
y3 kopuithemwe po6oTa - U3 yIia yyecHUKa
¥ BOANTE/bA PaiMOHNI[A

Mzasosu u3 yina yuecnuxa paguonuya. Ha
OCHOBY T€MaTCKe aHa/M3€ OifOBOPA Y4eCHMKA pa-
IMOHMIIA U3JBOjeHe Cy TPU TeMe, OJHOCHO Tpu
OIILTHje KAaTeropuje 13asosa y MOJydYaBamy Ipo-
rpamupamny y HOK-y y3 nomoh po6ora n y oksupy
BJIX BUIIE TIOfiTEMA.

1. Tema: IIporpamupare je TEIIKO 1 3aXTEBHO

(yuecHuim)

AHTaXyje C/IO)KeHMje KOTHUTUBHE IIpOIlece:
o Mopa gooodpo ga ce pasmuuima ga du ce
yknouunu ,0noxuhu”. o Tewiko je, iHexe og
gpytux upegmetiia, CAUUHO MatlieMatiUyu.

3axTeBa MpPeny3HOCT, GPOKYCMPAHOCT ¥ IyHY
naxmy: « [a du Hac podoiii pasymeo u ypaguo
WTHA HEeNTUMO, MOPAMO ga MY gamo Upeyusre
u jacve uMciupykyuje, uxaue, og wioi Hocna
Hema Huwiia! o Vicilyciiumo Heky KoMaugy,
HOIpemumMo camo jegHo /080, KAUKHEMO HA
»eHiep” U He 3HAMO ige je Ipeuika, 0Hga Mopamo
cee uctiouetika. ..

Isuckyje npensHame u3 onpeheHnx npexgmera:
o Pauynapu GSome pasymejy euinecku, Helo
cpuicku... Hap. axo natiuwews: Hello, what's your
name?, ox he ga kasice ume, anu ako HARUWEUL:
Kaxo ce 306ew?, nehe! « He moxew ga snaw 3a
Konuko citieileHu ilpeda ga ce okpere podoil,
ako He 3Haw mamemauiuxy. « Ko je godpo
Hayuuo Ckpeu, roemy je 060 U0 1aKo.

Tpaxxm MHOTO YydYema ¥ KOHTUHYMPAHY
nocseheHocT: o Mopa ciianHo ga ce yuu

u ,aigejiiyje” 3Hare, U0jaswYjy ce HO8U
Upoipamcku jesuyu...

X ®usnuxm je HaOPHO, MHOTO BpeMeHa UCIIpe]
eKpaHa: ¢ [Ipoipamepu mHOi0 gyio cege uciipeq
ekpana. « 3adonu e inasa u ouu og uumwerba y
eKpam, yKouu mu ce 8patii.

2. rema: PogHe pa3nuke (ygecHuim)

JeBojunmie cy Marme 3aMHTEpecoBaHe 3a
IIporpaMuparme Off [le4aka U HeLoCTaje
UM camomoysfame: o [euayuma OSome uge
upoipamuparve, OHU 3HAIUHO BUlULE BPeMeHA
iposoge Ha Komiljyiiiepy, ileneony, euule
cy yuyhenu y wo. o Jleuayu HOKOM HUBOTLA
suwie 3asone Komijyiiepe, 3001 uipuua, a
upoipamuparemM Moxce ga ce gopmupa ceoja
uipuya. « [leuayuma panuje xyiie pauyHap Heio
gesojuuyama. « Mu axo Hewitio 1oipeuiumo, mu
dattianumo, tpeiane cmo ce, gox geuauu iene
ga suge Ha uHiliepHeily y uemy cy toipewiunu
u 8amga UiaKo cxeailie... He 3HAM, He yMmeMm
ga odjacHum... e Jlesojuuue 3aHuMa Heudinio
peannuje, Hiip. upinaroe.

3. rema: J13a30Bu TexHMYKe Mpupope (y4eCHUIN)

Po6oTu HuCy 7aKO JOCTYIIHU, IIOTOTOBY OHM
KOMIUIEKCHMjU  (,XyMaHOMAHM ): e Boneo
dux ga cmo umanu gogailive ciisapu xoje du
YKBYUUnu y uipy ¢ podoimiuma, unu ga umamo
Heke gpyiauuje unu caspuieruje podoiie. « Vima
jegan podoiti koju ce 308e Buxitiop (moxe ga
ce Hapyuu TipeKo cajitia), oH moxce ga tiomepa
ciieapu, wyiiu ce, cpehan je, wyxan, ciasa...

Pagmonnune kpatko Tpajy: e Bomeo Sux ga
paguonuue wipajy gyxe. o [a mosxcemo ga
00HOBUMO 060 WITIO CMO HAYHUNU, 08aK0 hemo
3adopasuiiiu.

M3zasosu us yina soguitierva paguorHuya.
1. Tema: HenoBo/bHO npensHama 1 Temkohe y
npuMenn (BOINTE/bU PAMOHNIIIA)
X HepnosopHo mpensHame us VHpopmaruke u
padyHapcTBa: e buno je geue koja Hucy 3Hana
Hu witia je Cxpeu, unu cy 3Hanu ga “ociioju,
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anu HUKAga y rwemy HUcy pagunu, uako je
io upoipamy odasezam...s Ilocitioje oipomme
pasnuxe y HaYuHy U Keanuitieily togy4asarvbad
HACIABHUKA, WO je OYUIIegHO TLOKOM 08UX
paguonuya. « Jleya koja He tiocegyjy dasuuna
3Hara O6p30 UocllaHy He3auHiliepecosaHa 3a
cliuyarve Haupegqrujux eeuliiuHa.

Hepmocrarak sHama u3 CpogHUX IIpegMeTa
(HOp. MaTeMaTMKa, eHITIECKM je3MK) BaXKHUX
3a ydeme INporpamupama: « Jla éu 3Hanu ga
Hatipase gopmyny keagparia, Mopajy ga 3Hajy
iio ga ypage y maitiemattiuyu. « OHu koju Hemajy
o 3Hare mMopajy ga ce cHanase Kako 3Hajy u
ymejy, ga upinajy, page cuciiemom oxyuaja u
foipewiaka, u onga o tpeciiiaje ga 6yge ,cool”!
[ITko/1cKO 3Hame je MIHEPTHO, POPMaIN30BaHO:
o Yak u xaga tioceqyjy 3Hare, WEUIKO UM je ga
nosexy ca 08UM U0 page HA paguoHuyama.
o Hexoj geyu cy tipedana gea gana ga cxeaitie
cnuunociti  usmehy Ckpewa u  aunukayuje
CepepoEgy! o Kao ga itiociioju wHeku ,0ai”
y HauwuwHy #ogyuasarad, koju He fpegeuha
apaximiuuny yuouipedy. o Tewko um je xaga
y punannoj pasu (HAKOH WiHl0 Cy caenaganu
flelli’by, ycnoee ako-oHga, aniopuitime uitig.)
wmipeda camu ga ocmucrne, Hosexy U uHieipumLy
c8e WO CY HaAyuunu UWIOKOM UPelixogHux
paguonuua.

2. rema: HegocraTak KpeaTuBHOCTI I

3]
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caMoIoysfama (BOgUTe/bY PagIOHNIIA)

Hemocratak kpeatmBHOCTM Koj  BehmHe
mene: o Jlanawrwa geya kao ga He cxeailajy
ga he Suitiu ycilewnu wpoipamepu camo axo
dygy xpeattiueHu, éehuna mwpanu ga um ce ga
3agailiak u He oKa3yjy xemwy ga cCMUCie Heuliio
ceoje...o Jleyu ce ,He ga’ ga upase nuuHe
upojexinie! Paguje ipaxce 3agamiax, Heio Wilio
ia camu cMummpajy. ..

HemocraTak camomoysjama, CTpax Ja ce
ucrpob6a HOBO (IIOTOTOBY KOJ Z€BOjYMIA):
o Jleua koja ce He cHanase Hajdome Ha
paguonuyama 3Hajy ga Oygy HeculypHa u

ylinawena, anu ce o0u4Ho ocnodoge. » buna je
jegHa gesojuuua xoja Huje HUKAKO Xitiena ga
y3me tnadneili y pyke, iosopuna je: ,Ja io He
3Ham, Hehy”... Ha kpajy cy je naiosopunu ga
utiak upoda...

3. Tema: He}.IOCTaTaK MHTEpecoBama 3a

nporpamMupare (BOZUTE/bN PaFMOHMIIA)
JloMMHAHTHO MHTepecoBame 3a poboTe, a He
3a mporpammpame:  Peilixa cy geya xoja ce
facuoHupano 3auniliepecyjy 3a upoipamuparoe!
Hajnetiweumjegaeosepodoiiia, upiaiajy iyiiarey
1o kojoj ce podoii kpehe, tiocedHO gesojuuise...
Ty ce ocehajy cuiypHo, He mopajy mHoio ga ce
gajy, a emomiueHo godujy mHoio. « Behuna rux,
{oiowiosy y 080M Y3pacitiy, Huje CYWIUHCKU
3aunHiliepecosarna 3a upoipamuparve, HUMU 3a
cliuyarve Haupegrujux gui utlaaHux 6euliuuna.
Ornop npeMa ycBajamy CTPYYHMX II0jMOBA M3
obmactu: « Moje uckycitiéo je ga netio upumervyjy
anioputtiam, anu um ce He céuha tha peu, He
JHene ga je umajy y ceom soxadynapy. « Mucnum
ga um je tpesuuie CHPyuHUX uHpopmayuja,
fioiotllosy 3a Kpatiko speme.

Henocrarak MOTUBaLKje 3a yuerme
Nudopmaruke u padyHapcta: o [eya Ha
Ungopmatiuky He Iinegajy Kao HA HeULiio
KOPUCHO, OCUM OHUX KOja Hamepasajy iiume
ga ce dase 3aiio WO ¢y wynu ga upoipamepu
godpo sapahyjy unu sxene ga ipase sugeo-uipe.
OgHoc tipema 3Harey yax Huje HU UpaiMaillu4aH,
OHU camo ene ga godujy oueHy u ga ce peuie
poguitiera.

Popne pasnmke mocrajy cBe mspaXkeHmje ca
yspactoM: o [lo 12,13 ioguna gesojuuue cy
seoma 3aumiliepecosare, Hema pasnuka, ca
14 ioguna tlouurwe gpyuiitieeHo UHGYKOBAHA
He3auHulepeco8aHoctl 3a LeXHONOT UjY,
ogjegHom wio tipecitiaje ga dyge ,cool”, u ¢ wuma
mopa mHoio eéuuie ga ce pagu ga OSuciile ux
tokperynu.
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4. rema: Vi3a30Bu TexHM4Ke npupope (BOZUTEbN
paguioHuIIA)

Po6otu cy norpourna poba: « Ilocne ogpeheroi
spemena podomiu Houuwy ga ce Upoue,
citiape, kpahe um ihpaje Saiiiepuja, usuuku ce
owitiiehyjy ycneg ytiotipede.

Y3pacHa XeTepOreHOCT M BeJIMYMHA IPYIa: e
Pagum Ha ilipu HU80a, WITIO je 8e0MA 3AXTHEBHO
YKONUKO jegar 60guiliesb peanusyje paguoHuuy.
o Hexaga cy ipyiie sehe og onttiumantoi dpoja.

Opranmsanuonn mnpobnemn: o Hema ysek
goeomwHo Hpociiopa, Heke uipe He moly ga ce

peanusyjy.

Kao HajBakHMje 1M3a30Be y yuewy/IOfyva-
Bawy mporpamupamy y HOK-y momohy pobora
YYeCHMII U BOAUTE/bY HABOJE: KOTHUTMBHY KOM-
IJIEKCHOCT, HeJIOCTAaTaK Ipei3Haba 1 POJHe pasyi-
Ke y IOIVIe[ly MHTepecoBama. Bogure/bn ykasyjy Ha
HEJJOBO/BHO Pa3BlUjeHe TPaHCBEep3aTHE KOMIICTEH-
LMje y4eHUKa, Koje Cy IOCIefula TPajuLOHaI-
HOT' TIPUCTYTIA TTOy4aBamwy y LIKOJICKOM KOHTEKC-
Ty, Kao ¥ Ha IPMMapHO MHTepecoBame 3a poboTe, a
He 3a Iporpamupame. Y JuTeparypyu nocroju sehn
6poj pazoBa Koju ce 6aBe n3aszoBuMa/Temkohama y
ydery IPOrpaMCcKVX je3VKa Ha PasIM4uTUM HMBO-
uMa 06pa3oBama, Kao M CTpaTerujaMa 3a HIXOBO
npesaswiaxeme (Bosse & Gerosa, 2016; Massoudi,
2019). Kao Hajuenthu m3a3oBu HaBoOfie ce: IPUPO-
Jla KOTHUTUBHMX 3aXTeBa KOjU Cy Y OCHOBU IIPOTpa-
Mypama (BUCOK HUBO alCTPaKIyje, CI0KeHa CYH-
TaKca), HeJOBOJBHO Pa3BUjeHe KOTHUTVBHE BEIITH-
He, HeJIOCTaTaK MHTEPeCOBamba 3a yyerhe IporpaMi-
pama 1 HeoiroBapajyhm mpuctynm 1 MeTofie y I11o-
ny4yaBamy (kopuinherme MHEPTHUX MaTepujana 3a
Hojy4yaBame JUHaMWYKUX KoHIlemara) (Gomes &
Mendes, 2007; Elsawah & Hill, 2023). Ha rimo6anaomM
HVBOY IIOCTOjU TIpo6ieM ,ocunamwa’ CTyAeHaTa u
HeycIexa Ha IpeMeTNMa M CTYAVjCKUM IPOrpaMu-
Ma 13 obmactu nporpamupama (Cheah, 2020).

Kaxo nokasyjy uctpaxmupama, CTaBOBI IIpe-
Ma IIporpaMmpamy 3HauajHO npensubajy BemTy-

He payyHapCKOT pasMMIN/bakba, IIOTOTOBY Kaja je
ped o feBojuMIiaMa: 4ak ¥ Kajla MMajy HalpegHuje
BELITMHE Off ;e4aKa, IbVIXOBY HeTaTMBHM)j!U CTaBOBIU
IpeMa IPOTrpaMMpamy U HIDKA padyHapcKa caMo-
eUKaCHOCT MOTy yTUIJaTH Ha [ja/b/l Pa3BOj BEIITH-
Ha (Sun et al., 2022). bpojHa ucTpaxuBama yKasyjy
Ha HEOIIXOJZHOCT IIOfy4aBama [eBOjuYMIja IIporpa-
MIpay LITO PaHuje TOKOM OCHOBHE IIKOJIE, jep ca
Y3pacToM IIOCTajy CBe IOJIOKHIje YTULAjy cTepe-
OTUMIHUX Knacudukaiuja ,IpegMeTa 3a fgedake” u
»lpenMeTa 3a feBojunue” (Scherer et al., 2019).

Orpanndema ICTpaKUBamba

Y30pak yuYeHMKa HuUje pelpe3eHTaTUBaH,
mTo oHeMoryhaBa reHepanusaunnjy gooujeHnx Ha-
7asa. Y y30pKy Y4€HMKa 3acCTYIUbeHUje Cy IeBOj-
ynie Hero fmedany. Hamasum o o6pa3oBHOj mo6u-
T Kopuinhemwa po6oTa y nmopydaBamy IporpamMm-
pama y HOK-y Hucy noysganmn, ¢ 063upom Ha TO
ia cy jo0MjeHy Ha OCHOBY caMousBelTaja. Kaony
BehmHu cmmuHux cryauja peammsosanux y HOK-y
(Gardner et al.,, 2022), He MOXe ce TOBOPUTH O Jy-
TOpOYHVM e(eKTVMa PaMOHNIIA, IOTOTOBY Y KOT-
HUTVBHOM JJOMEHY.

3aK/by4aK I IpenopykKe

Og aipecygHoi 3uauaja jeciiie dasmerve UM
maagum ocodama u wuxosum totpedama,
3auiitio um je upoipamuparee (He)8axrHo u HA
Koju nauu he ia yceojuitiu!

Y4ecunua y uctpaxupamy

(BommTepKA pagMOHNILIA)

Pesynraru Haler NCTpaXMBarba MOKa3y-jy
Jia je yderbe IpOrpaMmparma , TEMKO  VIU 3aXTEBHO
- He caMO KOTHMUTUBHO Beh 1 eMounoHanHo u u-
3MYKM, KAKO 13 IMEpPCIeKTBE OHMX KOjU Tra yde,
TAKO ¥ OHUX KOjU ra IOAYyYaBajy, ajin a ra MHOBA-
TUBHH [efJarOLIKY IPUCTYIN, IPUIarohenn norpe-
6ama y4eHMKa, MOTY YYUHNUTH ,Makbe TeIIKIM .
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Kopumheme Sphero po6oTa kao anara 3a no-
[lydaBame BU3YEeTHOM IPOTpaMUparby U alropu-
TAMCKOM MUIIUBEIHY Y CTapljeM OCHOBHOILIKOICKOM
y3pacTy uMMa HONATHY IefarollKy, MOTMBAIVIOHY
u 3a6aBHY BpenHOCT. [IpuHIMI pasyMeBama Kofia
aHa/MM30M IIOHalIaka GU3MIKOT poOOTA, OTHOCHO
HeoCpelaH YBUJ Y MCIIPABHOCT KOJIa, OJIaKIIaBa
yderbe IporpaMuparma 1 uMa yIopHUILTe y BUILIE Te-
opujckux mpuctyna. Ilegaromky epukacHUM I10-
Kasamm Cy ce oOnMIM yderha NPUMEHUBA ¥ Paiu-
OHMYAPCKOM HPUCTYITY: UCKYCTBEHO, MPOOIEMCKO
U IIPOjeKTHO yuelbe, yuere myTeM oTKpuha, Koma-
OOpaTMBHO, KOOIEPATUBHO U y4erhe y UTPOBHOM
KOHTEKCTY. ,lejMmukanmja” npencraBba BUCOKO
BPEHOBAH IPUCTYI y pasBUjamby MHTepecOBamba
Y MHTPUH3MYKe MOTHBALMje yIeHNKa, IOTOTOBY Y
¢asn ,yBohema” y o6macT nporpamupama.

C 0631poM Ha Haja3 fia je BeJIMKM IPOL[eHaT
Jielle 3aMHTEPECOBaH 3a IporpaMmupame poboTa, He
36or mporpammpama Beh 360r pobora, Kako 6u ce
IO/ICTAK/IA 1 Ofjp>Kajia MOTUBAIlja 3a y4erbe U IIPOo-
dbecroHanHoO 6aB/berbe MPOrpaMuparmeM, HeOIIXOf -
HO je 06e36enuTy BuIlle IPeyCcIoBa.

Op paHOr OCHOBHOLIKOJICKOT y3pacTa Tpe-
6amo Ou pasBujaTM aIrOPUTAMCKO, KPeaTUBHO
MUILUbEHhE 1 pellaBame HIpobreMa U IOAPKATH
CTHUIIabe 3Haka 13 AUCIMIUINHA 33 Koje je ToTBphe-
HO J1a Cy HEOIIXO/IHE 3a OBJIaZlaBarbe IPOrPAMCKUM
jesunuma (r3B. STEM mmcnmmmmee). Kapga ce ro-
BOpM O IPEAYCIOBMMA 3a yCIIeX Y IIpOrpaMupany,
Hajasy II0Ka3yjy Ja je, OCMM KOTHUTMBHUX, U Te
KaKO B)KHO IOJ[PXKAaTV HEKOTHUTVBHE CIOCOOHO-
CTH, IONYT UCTPAjHOCTH, TOJIEpPaHIIMje Ha PppycTpa-
111jy, caMopery/alyje eMOLuja U Y3eT! Y 0631p UM-
IUIVIIATHA YBeperwa O BIACTUTUM CIOCOOHOCTIMA,
IIpeTXOfHAa MCKYCTBa, HUBO JUIUTATHE U JOMEH
crienuuyHe caMOepMKACHOCTH, CTaBOBe IpeMa
nporpamyupamy (IIOroToBy Kof meBojunia). bpoj-
Ha MICTPaKVBama, YK/bydyjyhy u Haie, ykasyjy Ha
APYLITBEHO MHJYKOBAHO, Clabuje MHTepecoBaibe
[eBOjuNIla 3a IporpaMupame, koje ce nosehana ca
y3pacToM U IIOCTaje Haju3pakeHuje Ha Kpajy oba-

Be3HOT oOpasoBama: OuUno Mu je 3aHUMBUBO, ANlU
o utlak Huje Hewlltio witio dux ja eéonena ga pa-
gum y sxueotiy. Crora je BaXXKHO Off PaHOT OCHOBHO-
IIKOJICKOT y3pacTa, I1a YaK ¥ y MPeAIIKOICKOM, CU-
CTeMCKU TOACTUIATA ¥ TOAPKABATH WHTEPECO-
Bambe JIeBOjUNIla 32 IPOTpaMupame M YTULATY, Ha
IIVpeM JpPYLITBEHOM IUIaHY, Ha CMambelbe POLHUX
CTepeOTHIA O ,MYIIKUM ¥ ,)KeHCKUM  3aHVMambl-
Ma.

Tpaguuyonanuy, MHCTPYKTUBUCTUYKA IIPU-
CTYII IIOly4aBalby OTEXaBa y4ebe IPOorpaMupana,
Te je CTora Heke off npmHuuMa yyewa y HOK-y no-
KeJbHO IIPYMEHUTH U1 Y POPMaTHOM: IITO BUIIE MO-
ryhHOoCTH 3a caMocTanHO Mcnpo6aBame, CT060IHO
u3pakaBarbe Ujeja U yIerme U3 CONCTBEHNX Ipella-
Ka. [pyme y KojuMa je BuIlle OBaKBe Jielle 3HAaTHO Cy
IPONYKTUBHI]E, a TI0jeVHIN YCIIeBajy /ia ,ITOBYKY
ueny rpymy. Hamm ucnutanunm ykasyjy Ha HeEOII-
XOITHOCT TIPOMEHA y NPUCTYIy IMOJy4YaBarby IIpo-
rpamMupama y GpopManHO-06pa3OBHOM KOHTEKCTY.
Vickasano peynma y4eHUKa, Ha PAGUOHUUAMA je 3a-
Hummpusuje, Ha Hpopmattiuyu Ham camo UoKasyjy
Ha pavyHapy wilia wwipeda ga pagumo, Hema uipe...
Osge umamo podoiiia, y wikonu Hemamo Huwina. JJa
ce ykure ngopmatiiuka kakea je caga, ca podoitiu-
ma Su ceée duno naxuie u euuie Sucmo ce wpygunu!

3a ycmex y mnopfyyaBakmy IPOrpaMUpamby,
OCIM HaBEeJIeHOT, BEOMa je Ba)KHAa MO3UTUBHA aT-
Mocdepa y rpynu u nogp>kasajyhu ogHocn, Kojn ce
o6muHo Besyjy 3a HOK. Kaga Hema cTpore aycum-
IUIVHE U KaJia ce He puO0jaBajy fa Tpaxke ZOfaTHA
[Ojallltbelba, lella KpeaTUBHMje MUCIE U MPOIYK-
THMBHMja Cy y pellaBamy Ipobiema.

W Hajsap, mpeMa peynmMa jeHe Off BOLUTEbKI
PaJVIOHNIIA, ¥ UPOIpamuparby je 6aicHo 3HATU 3au-
o, a He camo tiocegosamiu anaiixy. Hajeaxnuje je
ga ocilioju o Hewlilio witio maage tiokpehe u 3a
witia he oHu 6e3aifiu c60j ugeHUiei!
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Summary

Programming is a digital competence necessary for life in the 21st century. In recent decades,
education systems around the world have redefined curricula to include programming as a stand-
alone subject or integrated into other subjects, from an early age. In addition to formal education,
programming is also taught in non-formal educational contexts (NEC) and the use of educational
robots is becoming more common. The aim of this paper is to familiarize with the advantages and
challenges of using Sphero robots (BB-8 and SPRK+) in teaching visual programming in the NEC
and to formulate practical implications. The research was conducted as a part of the Learning for the
21st Century project in 17 cities in Serbia. The quantitative research included 677 students (Mage =
12.16; SD = 1.10), and the qualitative 42 students and 5 workshop leaders. Descriptive quantitative
and qualitative, thematic analysis was applied. The results show that using robots has additional
educational and motivational value in the process of teaching visual programming and algorithmic
thinking. From the point of view of the students and workshop leaders, the NEC has a number of
advantages compared to traditional teaching of programming: learning through play, experiential
learning, creativity and initiative of participants, insight that programming can be interesting, even
though it is “hard”. Challenges are formulated in the paper, as well as practical recommendations for
teaching practice.

Keywords: educational robots, visual programming, algorithmic thinking, primary school age,
non-formal educational context




