HACTABHO HAYYHOM BERY YYUTE/BCKOI ®AKYJITETA
YHUBEP3UTETA ¥ BEOT'PAAY

Ha ceqnumu HactaBHo-Hay4HoT Beha dakynreTa, oapskanoj 12.12. 2013. rogune, n3abpanu
cmo y Komucwjy 3a omeHy Teme JOKTOpcke amcepranmje [locmynyu pewasarna npoOremMcKux
3a0amaxa uz npupooHux Hayka y nacmasu Ilpupooe u opywmea xaununata Becne Kapman.

Komucuja y cacraBy ap Bessko banhyp, pemoBHu mpodecop Yuuresbckor dakynrera y
beorpany, np Aparuna Tpusuh, Baupenuu npodecop Xemujckor dakynrera y beorpany u nqp Cama
bnarnanuh, noneHT Yuutesbckor (akynrera y beorpanay, mociie cTe4eHOr yBUAa Y TOKYMEHTAIH]Y

KOJjy je KaHAuJaT NPUJI0KHO y3 MPpHjaBy, MOJHOCH cienehn

N3BEINITAJ

1. OcHoBHH OMorpad)cku MoAaNu 0 KAHAUAATY

Becna Kapran pohena je 1969. romune y OOpenoBiy. [lemaromky akamemujy (1990) u
Vuuresscku daxynrer (1998) 3aBpmmna je y beorpamy. Jloktopcke cTynuje Ha YUHUTEIHCKOM
dakynrery y beorpany, cmep MeTomrka HacTaBe pupojie U IpymTBa, ynucana je 2007. roguHe.

On 1991. rogune pamuna je kao yuutespuna y Ol , ITocaBcku maptuzanu’ y O6peHoBILy, a
3atum oxa 2001. rogune Ouna mupekrop ucre mkose. Ox 2006. rogunHe pamu y 3aBoay 3a
BpEIHOBam-¢ KBalUTeTa oOpasoBama M BaclUTama Kao CaBETHUK-KOOpAWMHATOp 3a mpaheme
OCTBapEHOCTH CTaHJapAa U BPEIHOBAE BACIIUTHO-00Pa30BHOT paja.

Kanmunatkuma je xkao cryseHT Tpehe roauHe TOKTOPCKUX CTyAHja oAOpaHHiIa TEOPHjCKO-
METO/I0JIOIIKO 00pa3yiokeme MpeiokeHe TeMe U o0jaBuiia jefaH paj u3 00JIaCTH KOjoj MpHIajia

TeMa JrcepTalrje, YMMe je CTEKIIa yCIIOBE 3a MPHjaBy TOKTOPCKE TUCepTaIlyje.



2. Tomauu o HAYYHOM W CTPYYHOM paay KaHIHIATa

Becna Kapran o6jaBuia je y CBOJCTBY ayTopa M KOayTopa BUILE HAayYHHX U CTPYYHHX
pajgoBa y daconucuMa HacrtaBa u Bacnutame, MlHOBaiyje y HacTaBu M 300pHUIMMA ca goMahux u

Mel)yHapoTHUX CKYTIOBaA.

Hajsehu 3Hauaj 3a mpeioskeHy TeMy KOjOM KaHIHMJAT HamepaBa Jia ce 0aBH y JOKTOPCKO]
JcepTalMjy je paJl KaHAuIaTa 1oj Ha3uBoM Hacmaenu npocpam Kao ¢pakmop ycheuwnocm y4eHuKd
Ha MmelyHapoOHum mecmuparsuma KOju je 00jaBibJbeH y dacomucy HHoBammje y HactaBu Op.
10J2014. Y oBoM pany je aHanM3WpaHa CaJIpKUHCKa JAMMEH3HMja MelyHapOJHOT HCHHUTHBAMKA
TUMCC (Trends in International Mathematics and Science Study), meH 0JHOC ca HAacTaBHUM
nporpamoM CBeta oko Hac, ogHocHO [Ipupone u apymrea y CpOuju Kao M1 HACTaBHUM MporpaMuma
npeaMeTa KOju ce 0JIHOCe Ha MPHUPOJHE HayKe y 0Opa30oBHUM CHUCTEMHMA YMjU YUYEHHIH CY UMaJIU
HajOooska mocturHyha Ha TUMCC 2011 Tectupamy. Lusb pasMarpama HaBEIEHHUX OJHOCA je
MOJICTUIIAE TUCKYCHje O YTUIQ]y MPOMHMCAHUX HACTAaBHUX Mporpama Ha yCIEIIHOCT yYeHUKa Ha
TECTHpay U3 MPUPOTHUX HAYKA.

3a TeMy KOjOM KaHAMJAT IUJIaHHpa Aa ce 0aBu moceOHO je 3HayajHa moHorpaduja THMCC
2011 — 4. pazpeo npupooHe nayke: npeaied HACMABHOZ NPOSPAMA U 3a0amaxa Koja yCKOpO u3ja3u
U3 mramie y u3namy MHcTuTyTa 3a memaromka ucTpaxuBama beorpamy. OBa monorpaduja je
3HaYajHa jep ce MPBU MyT IIKUPOj HAYYHO] U CTPYYHO) jaBHOCTH HYIU YBUJ Yy MOCTHTHyha Hammx
ydeHuka mial)er OCHOBHOIIKOJICKOT y3pacTa Ha MeljyHapOJIHOM TECTHpamy y OOJACTH MPHUPOIHUX
Hayka. [loTmyHujem carnenaBamy yCHEIIHOCTH HAIIUX YYEHHKA JONPUHOCH U TO IITO CY Mperiies u
aHanu3a nocturHyha y4yeHHWKa JaTh W3 HEKOJMKO YIJIOBA: y OJHOCY HAa KOTHUTHBHE JIOMEHE,
caJip>KMHCKE ToMeHe U Tunose 3aaaraka. Becua Kapran je 3a TUMCC Ennuknoneaujy (Education
Policy and Curriculum in Mathematics and Science kojy je o0jaBuo Boston College) namucana
TEKCT 0 0Opa30BHOM CHUCTEMY M HAaCTaBHOM Iporpamy 3a npupojaHe Hayke y CpOuju. 3a omabpany
TeMy KOjOM KaHIUJAaT HaMmepaBa Ja ce 0aBW BakaH je M TMOJaTak Ja je Ha cajTy MHcturyTa 3a
Hay4yHO oOpasoBame u3 Bammurrona (IES- Institut Education Science) o0jaBuia, xkao KoayTop,
U3BEIITaj O CIIPOBEIEHOM EJIEKTPOHCKOM TEeCTUpamy y4yeHHKa 4. paspeda y oOJacTH HMPUPOIHUX
HayKa.

VY okBHpY mojaTaka O HaAyYHOM U CTPYYHOM pajly KaHAuaaTa HaBemhemo joIr HEKOJIUKO
o0jaBsbeHNX KoayTopckux panoBa Becne Kapran: Kapmoepagcko onucmerasarve yuenuka y

muahum  paspeduma ocHosHe wikone, 300pHUK pagoBa: HHoBammje y OCHOBHOIIKOJICKOM



oOpazoBawy — on mnocrojeher ka moryhem, beorpan, Yuuresscku dakynrer, 2008; HJedunucarve
00pazoenux cmanoapoa 3a npeomem npupooa u Opywmeo, 300pHHK pajgoBa Ksamuter u
edukacHocT HactaBe, beorpan, MHCTUTYT 3a meparomika UCTpaKuBamba U BoIrorpajacku apxaBHU
nenaromku yausepsuteT, 2009; Year test of students as a basis for school’s self-evaluation,
3Gopuuk panoBa: 3™ Scientific research symposium: Curriculums of Early and Compulsory
Education, Yuutesscku axynrer, 3arped, 2009; Juoakmuuxe unosayuje y mpehem munenujymy,
360pHuK panoBa Texnuka u uHpopmaTika y oopazoBamy, Texanuku gakynrer y Yauky, 2010.

Kanmunar je m3nmarao cBoje paaoBe Ha TpW HaydHa ckyma: XV HaydHa KoH(pepeHIuja
IMefaromka MCTpaXmBama M mKojicka mpakca (Beorpax 2012), 5™ International conference of
informatics, educational technology and new media in education (Com6op, 2008), Huosayuje y
OCHOBHOWIKOACKOM 00pazosary — 00 nocmojehee ka mozyhem (beorpan, 2007).

Kangunar uMa wcKycTBO y cTpyuHOM Bohemy mpojekara y mepuomay on 2008 mo 2013.
TOJIMHE KOjU Cy ce OaBwim neduHHCameM 00pa3oBHHUX cTaHaapiaa 3a [Ipupomy m apymTBo 3a Kpaj
NpPBOT IMKIyca OCHOBHOT 00pa3oBama M KPEHpameM KPUTEPUjyMCKHX TectoBa u3 [lpmpone u
IpymTBa 3a yueHuke 4. paspena (3aBoj 3a BpeIHOBamE KBaJuUTeTa 0oOpa3oBamka U BaCIUTamba).
HaBenene mpojexte cy mnpartwie ojaropapajyhe myOnukamuje o pesyiTaTtuMa Ipojekara u
UCTPaKUBaa CIOPOBEICHUX Y OKBUPY BbHX, YHju je kKoaytop Omna Becna Kapran (na mpumep:
ITejuh, A., Kapran, B., Cranojeuh, /I. (2013). Obpazosnu cmanoapou 3a Kpaj npeoe yuxuyca
obasesnoz obpazosara 3a Hacmaene npeomeme Cpncku jesuk, Mamemamuxa u Ilpupooa u
opywmeo. beorpan: 3aBoja 3a BpeJHOBamE KBaJIHTETa OOpazoBama M BacmuTama U IIpocBeTHH
npersesn.)

Kanmuaar ce y cBOM J0cajanimheM HAYYHOM U CTPYYHOM pajly MOCBETHO MCTPaKUBAHEM
npobiema Koju ¢y o0yxBaheHn TeMOM JOKTOPCKE JucCepTalije KOjoM Hamepasa na ce 6aBu. CBoje
paJioBe je Kao ayTopH M KoayTop 00jaBJbHBaja y HAYYHUM U CTPYYHHM YaCOIHCUMA, IPE3CHTOBANIA
Ha HAay4YHUM ¥ CTPYYHHM CKyIOBMMa W Owia aHTraoBaHa Ha JgoMahuM W MelyHapomgHUM

MPOjeKTUMA.
3. Hayuyna 3acHOBaHOCT TeMe JOKTOPCKe JucepTainuje
Kanmgunar Becna Kapran mpemnoxnna je TeMy TOKTOpCKE AWCEpTanyje TMOJA HAcIOBOM

Iocmynyu pewasarba npobremckux 3adamaka u3 nNpupooHux Hayka y nacmaeu Ilpupooe u

opyuwimea. TakaB mpeuior 00pa3iokKeH je HaydyHO peJeBaHTHHUM pasiio3uma. [locTymiu perraBama



npoOIeMCKUX 3a/aTaka M3 MPUPOJHUX HayKa y4eHHKa Muialer IIKOJICKOT y3pacTa Cy HEeIOBOJHHO
uctpaxkenn. OBaj MOJAaTaK UMIUIMIUPAa W HEAOBOJBHO PAa3BUj€H METOJAMYKUA MPHUCTYNT OBOM
npo0JieMy y HacTaBU MPUPOIE U APYIITBA. Pe3ynraTu 0BOr HCTpaXUBamka yjeIHO, MOTY 00e30e1uTH
OCHOBY 3a yHampeheme METOAMUYKOr MPUCTYMa caapikajuMa M3 MPHPOJHUX HAyKa y HACTaBH
IIpupone u npymrTaa.

Becna Kapran he Tteopuwjcke mnperrmocTaBke pemraBama MPOOJEMCKIX 3ajaTaka H3
MPUPOTHUX HayKa caryeaTi ca acrekTa KOHCTPYKTHUBUCTHYKE (Piaget),
COIIMOKOHCTPYKTUBUCTHYKE (BrIroTckuit), crpykrypanuctuuke (Bruner), Teopuje cmucaoHor
BepOaiHor yuewma (Ausubel), u Teopuje kymynatuBHoOT yuewa (Gagne). YV paay Hehe OuTH akieHar
Ha JIeTaJbHOM HM3JIaramy OBUX TE€OpHja, Beh Ha KPUTUYKU OCBPT OHUX HUXOBHX aclekara Koju Cy
3HAaYajHU 3a MPOydYaBame MOCTYyMaKa pellaBama MpPoOJEeMCKHX 3a/laTaka y HacTaBd, Ha muahem
OCHOBHOIIIKOJICKOM y3pacTy. 3a pa3marpamke HaBEACHHX TeOpHja Cce OmIpelenuia jep OHe
UMIUTMIUIPA]y HACTaBy 3aCHOBAHY HA aKTHBHOCTH YYEHHKA W OPHMjEHTHUCAHY HA MPUMEHY HAyYEHOT
y HOBHM (KOHKPETHHMM) CUTyalldjama, IITO je 3HAa4ajHO 3a pellaBame MpoOJIEeMCKHX 3a/aTaka. 3a
TEOPHUJCKY MOCTaBKY pa3MaTpama IOCTYIaKa pellaBamba MpoOJEeMCKUX 33JaTaka M3 MPHUPOIHUX
Hayka Becna Kapran ce onpenenuia 3a [lapaecoB (Pernes) moen kpeaTuBHOT peliema mpodiaema
jep je morojiaH 3a MpUMEHY y HACTABHOM IPOLIECY, @ MOXKE C€ YCIeITHO MPUMEHUTH Ha Pa3InIUTUM
y3pacTuMa YYCHHKA U y Pa3IMuYUTHM CaIAPKHUHCKUM 00J1acTHMA.

Jenno mornassbe paga he Outu mocBeheHO aHaMM3M 3aCTYMIJBEHOCTH M HAUYMHA HA KOJHU CE
NPUCTYNa caJpkajuMa MPHUPOJHUX HayKa y HACTaBU MPHUPOAE M APYIITBA, Ca TPH acrekara:
3aCTYIJbEHOCT y HACTaBHOM Iporpamy, y o0pa3oBHMM craHaapauMa 3a Ilpupony u apymtso,
periema Koja moctoje y yiioeHuIIMMa 3a 0Baj MpeMeT, a OJTHOCE Ce Ha caJipykKaje KOjU BOJIE MOPEKIIO0
U3 MPUPOJHUX HayKa. AHAIM3Yy HACTaBHOT Mporpama MPUPOAHHUX Hayka pa3marpahe y KOHTEKCTY
nepunncanor TUMCC kypukynayma 3a mpupojHe Hayke, Koju je ocHoBa TMMCC uctpaxuBama
(Trends in International Mathematics and Science Study). I'maBau acniext ananuse he 6utu onHOC
usmely npedsuhenoe n npumersenoz HactapHor nporpama [Ipupose u apyImTBa KOju c€ OJJHOCH Ha
npupoaHe Hayke. 3aTuM he OuTH pa3maTpanu oOpa3oBHE CTaHIAPAU HANPEIHOT HUBOA M3 00JIacTH
Kusa u Hexcusea npupooa, Mamepujanru, Exonocuja v aenuMudHo u3 obnactu Kpemarve u
opujenmayuja y npocmopy u épemeny, jep ¢y TO AECKPHUIITOPH 3a 3a/1aTKe YHje PellaBame 3aXTeBa
BHUIIIE MHUCAOHE TIpoIlece, IITO 3HAYU M MPOOJIEMCKE 3aJaTKe U3 MPUPOJHUX Hayka. Tpehu xopak y
aHAJIM3H 3aCTYIJbEHOCTH M METOJIMWYKOT MPUCTYIA MPUPOJIHAM HayKaMa y HACTaBHHUM CaJIpiKajuMa

3a [Ipupoay m ApymTBO ycMepeH je Ka YUOEHHKY jep OH CBOJUM KapaKTepHCTHKama yTH4e Ha



KBAJIUTET WHTEPAKIUje M TPUPOAY HHTEICKTYaTHHX AaKTHBHOCTH YUYEHHUKA, JIOK IOCTECIIEHOM
MHTEPHAIM3ALNJOM TH KBAJUTETU MOCTAjy /€0 KOTHUTHBHE CTPYKTYpE JETETa U OJJIMKE HEroBOT
dbynknuonucama. I[locebaH acmekT aHamm3ze yuoOeHWKa he OWTH y OJHOCY HA TIPHUCYCTBO
npoOJIeMCKY KOHIIMITMPAHUX 33/1aTaka y lbUMa.

Metoauuke crnenupuuHOCTH OOJIMKOBaWka MUTAaka W 33JaTaka y HAcTaBU INPUPOAE U
JIpYIITBA, Ca IMOCEOHMM OCBPTOM Ha MpoOJeMCKe 3ajaTke, MpeAcTaBiba jeAaH O]l KIJbYUHHUX
cerMeHara OBOT paja. Y CKJagy ca THM y paay he ce pa3MaTpaTH y K0joj MEpH OIIITa MpaBHia
obnukoBama 3ajaTaka omoryhaBajy KBaquTeTHO QopMylucame NPOONEMCKUX 3ajJaTaka U3
npupoaHUX Hayka. [lojequHavHO ce pa3zMaTpajy KapakTepUCTHKE 3aJaTaka 3a Koje ce cMaTpa Ja cy
BajbaHa BepOanHa mopyka (peleBaHTaH, jeJHOCTaBaH, OpPraHU30BaH, (OKyCHUpaH, jeAHO3HAYaH,
CMUCJICH y OJTHOCY Ha HACTaBHU IPOIIEC, ca TPAaHCPEPHOM M TeHepaTUBHOM BpemaHomihy). [ToceOHa
naxma y TEOPHjCKOM yTeMeJbelhy palla je yCMepeHa Ha Heke oJl cieichmx KkapakTepucThka
npoOneMckux 3anataka: (1) Hajuemthe cy cmemrTeHn y peajiaH KOHTEKCT, (2) HaBeIeHE CUTyallje
Cy 4YecTo BaH Jeuujer uckycraBa (3) mocebaH akIeHaAT je BPJIO YEeCTO CTaBJbEH Ha TyMauyeme U
apryMEHTOBAWkE pelicka, (4) YIIIaBHOM je MPHUCYTHA M UCTPAKMBAYKa KOMIIOHEHTA, (5) uecTo je
0 TeKcTa y CiIyXOM MoTuBanuje ydeHuka. [IpoOieMcku 3amanu W3 NPUPOJHUX HAyKa H
nocturayha ydenuka y pamy he Outm pasmarpaHu mpema JIBe AUMEH3Hje, Y OAHOCY Ha JIOMEHE
cajipkaja U KOTHUTUBHE JOMeHE. Y pamy he ce MCTpakMBaTh MOCTYMIM pellaBama MpoOIeMCKIX
3a/laTaka U3 CaApKUHCKUX oOnactu JKuea npupooa, Hexcusa npupooa, Hayxa o 3emmu Koju ce
Haja3e y JOMEHY Pe30HOBamba, KOJU YKIbYUyj€ pelllaBambe CI0KSHHUX HEPYTUHCKHUX Tpodiema.

HctpaxuBama Koja ce oJHOcCEe Ha MOcTUrHyha ydeHmka mutaher MIKOJICKOT y3pacTa Ha
npoOJIEMCKUM 33/1alliMa JI0 cajia je OWIIO J1e0 UCTpaKUBamba MPUWIMKOM JedruHuCcCama 00pa30BHUX
crarnapna 3a [Ipupoay u apymreo u mehynapognor TUMCC 2011 tectupama. Melytum, Taga cy
pa3marpana nmocturayha y cBUM CaapKMHCKHUM W KOTHUTUBHHM obOJyiactuMa. McTpakuBame Koje je
IUIAaHUpAO KaHIWAAT Harjacak CTaB/ba Ha pellaBamke MPOoOJeMCKUX 3a]aTaka, OJHOCHO
UICHTU(UKOBAakHE HUBOA OCITOCOOJFEHOCTH YUEHHUKA 3a pelllaBame MPOOJIEMCKHIX 3a/1aTaka, Kako Ou
ce neduHHCANU MOCTYMIM 32 HBUXOBO pellaBame. 300p mpeamera ucTpakuBama je OmpaBaaH C
003MpOM Ha TO Ja Cy HAIM YYCHUIIM Y TIOMEHYTHM TECTHpPAkUMa YIIPaBO HA OBOM HUBOY MOCTUTIIN
Hajcnabuje pesynrare. CymITHHY HCTpaKuMBama MpeACTaB/bahe KOMIUIGKCHO —carjie/iaBame
NOCTUTHYha ydYeHMKa TMPWIMKOM pellaBamba MPOOJIEMCKHUX 3a/aTaka Kako OuW MACHTHU(PUKOBAIU

MOCTYTIKE KOJU JOMIPUHOCE YCTIEITHOM PelllaBamby TaKBHUX 33/1aTaKa.



VY okBHpY IpeUIOKEeHE TeMe KaHauaaT he, mpuMeHOM oroBapajyhe HayYHOUCTPAKHBAUKE
METOJI0JIOTHje ucnuTaTu nocturHyha yuenuka [V paspena OCHOBHE IIKOJIE€ M TOCTYyMaka Koje
NpUMERY]y TPUINKOM pelllaBamka MPoOJeMCKUX 3aaTaKa U3 MpUpoAHUX Hayka. [lopen mianupama
UCTPAXXMBAUKE METOJC, KAHIUAAT j€ pa3pajiio U CBE OCTaJe METOJOJIOLIKE IPETIIOCTaBKE 3a
YCIENIHO MPOBOEHE OBOT UCTPakMBama (MPEIMET W 3Ha4aj, WJb U 3aalld, XUIIOTe3e, TCXHUKE U
UHCTPYMEHTH, HCTPAKUBAYKH Y30PaK, CTATHCTUYKH ITOCTYIIIH, U3BOPH HCTPAKUBAIHA).

Komucuja cmarpa na he pesynraru ucrtpakuBama OBOT MpoOseMa MpeacTaB/baTi 3HauajaH
JOTIPUHOC HAYYHOM pa3yMeBamy IUIAKTHUYKE TEOPHjE€ W METOJIUYKE MpPaKce, HapOYMTO HACTaBe
npupoJie W JpyliTBa y Miahum paspeauma OCHOBHE WIKOJIE, THM BHINE INTO YBHJ y TOCTYIIKE
pellaBama 3ajaTaka Ha BUIIMM KOTHUTHBHHMM JIOMCHHMMA IPEJCTaB/ba jeJaH OJ] YMHHJIAIA KOjH
omoryhaBa u300p aJ€KBaTHHX METOJIUYHMX CTPATErvja, pa3Boj CIOCOOHOCTH Y4YCHHMKA U 00Jbe H

IIEJIOBUTH]€ pa3yMeBame CBETa KOjU UX OKPYXKYje.

4. 3ak/by4ak M npenjior

Komucuja cmatpa nga Becnma Kapram ucnymaBa cBe 3aKOHOM TPONHUCAHE YCJIOBE 3a
IpHYjaBbUBakbE TEME JOKTOPCKE AMCEpTalMje Mo HacaoBOM [locmynyu pewasarba npooiemcKux
3a0amaxa u3 NpupoOHuUx Hayka y Hacmasu Ilpupode u Oopywmea. OBako (GopMyiHcaHa TeMa
HEJIOBOJHHO je Hay4yHO oOpaheHa W mpuMepeHa je 3a CaMOCTAJIHO HCTPAKHUBAFkE HA HUBOY
TOKTOpCKe amcepTanuje. 3ato npemiaxkemo Hayuno- macraBHom Behy na omobpu Becnn Kapran
paz Ha JOKTOPCKO] AMCEpPTaIlju M0l HACIOBOM [locmynyu pewiasarba npooiemMcKux 3a0amaxa u3
NPUPOOHUX HAYKA Y HACMABU NPUPoOe U OPYUImaa.

Bbeorpan, 7.6. 2014. Komucuja

npo¢. np Bessko banhyp

mpod. np Aparuna Tpusuh

notr. np Cama bnarmanuh



