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N3BjewTaj 32 BOCHY U XepLeroBuHy




U3dasay:
AreHumja 3a NpeLWKO/ICKO, OCHOBHO U cpete 06pa3oBatbe

3a uzdasaya:
Maja Crojkuh, anpektopuua AreHumje

Pykosoodunay 1) Capajeso:
Anuca Ubpakosuh, 3amjeHunLa AMpPEKTOpULLE

Aymop:
aHeTta Llymxyp, rnaBHa aHanMTUYapKa

Cmpy4Hu casjemHuK Ha M3sjewumajy:
AHena XacaHaruh, BaHpegHa npodecopuua YHUBeEpP3UTETA Y 3€HMLMU

Jlekmypa:
Hatawa Kokopyw

ATrI:
BpaHka 3Beyesal,

M3pasu Koju cy HanucaHu camo y jeOHOM 2pamamu4Kom pody 0OHoce ce jeOHAKO Ha HEeHCKU U MyWwKuU poo.




YyectBoBarwem y TIMSS uctpaxumsaroy 2019. rogmHe, AreHumja 3a nNpegLKO/ICKO, OCHOBHO U cpeambe
obpa3oBarbe HACTaBMMA je Mpouec yk/byumBarba bocHe u XepuerosuHe y pasauvuuta mehyHapoaHa
UCTparkMBarba M3 obaactn obpasoBatba.

MpBo ydyecTBOBatbe BOCHe M XepueroBuHe y HeKOM mMelyHapoAHOM MCTparkuBaky OWMAO je y ckaony
umknyca TIMSS 2007 y 8. pa3peny. Hactas/meHo je yyecTBOoBarbeM Y UCTparkneary PISA 2018 y Kojem cy
paheHe npoujeHe PYHKLMOHANHMX 3HaHba NeTHAeCcToroauLbaka y bocHu 1 XepLeroBuHm n y Kojem cmo ce
no NpBW MyT OUPEKTHO Cyounan € nopaxkasajyhum nogaTKOM, KaKo je CBaKM Apyrv yvyeHUK y BocHu u
XepLeroBnHu GpyHKLMOHANIHO HEMMCMEH U KaKo 3a gpKaBama Koje cy ocTBapuie pesyntaT usHag OECD-
OBOT MPOCjeKa 3a0CTajeMO CKOPO TPW LUKOJICKE FOANHE.

Y3 noapwky mehyHapaHMX NAPTHEPCKUX UHCTUTYLMja U HaaNeXKHUX 0OPa30BHUX BNACTWU, HACTaBUAN CMO
npouec yyectBoBaka y MehyHapoaHMM UCTpaxkMBatbMma, oBaj nyT y ctyamju TIMSS 2019, Koja je
obyxBaTMna nposjepy nocTturHyha ydyeHMKa 4eTBPTUX paspesa OCHOBHE LWKOJAe W3 MaTemaTUKe W
NPUPOAHNX HayKa. Pe3ynTaTn npoBefeHor NCTPaXKMBakba, C jaCHMM MPenopyKkama, cacTaBHU Cy AMO OBOT
n3BjeLwuTaja.

Kako 6u nogaum, nobunjeHn ns mehyHapoaHux ctyamja, 6unm y noTnyHOCTU UCKOpULWIheHW 1 AonpuHujenm
nobosbliakby obpasoBatba Y BocHM 1 XepuerosmHu, NOTPe6HO je yKasaTu Ha BaXKHOCT ynoTpebe pesyaTtaTa
W u3pagy AoAaTHMX aHanusa, Mmajyhm Ha ymy Kako je OBO 3anpaBo NOYETHW M3BjewTaj 3a BocHy u
XepLerosuHy 1 npeAcTas/ba ONWTU YBUA Y Pe3yNTaTe UCTPaXKMBakba.

M 3ato, nosMBamo CBe yuuTes/be, HacTaBHMUKe, npodecope, NpeAcTaBHUKE aKagemMcKe 3ajegHuue M
HaANeXXHUX MUHUCTapcTaBa obpa3oBatba M NeaarowKnx 3aBoaa y bocHu 1 XepuerosmMHu Ha OTBOPEHOCT 33
[0AaTHY aHanusy AobujeHnx noaartaka.

CaMo Ha Taj HAaYMH MOXKEMO OCUTypaTU KBaanTeT y 06pa3oBatby, Pa3Boj HOBUX NPUCTYNA y NOyYaBakby U
y4yery, NOTMLAj Ha aHaIN3Y, UCTPAXKMBAHE N KPUTUYKO PasMULL/bakbe, LITO Y KOHAYHOCTU NOMaXKe M1aanm
JbyAMMa Aa Ojadajy ApyLwTBO 1 Nobosbluajy NpMBpedy U EKOHOMMUjY Hallle 3eMJbE.

YjeAHO, KOPUCTUM NPUINKY Aa Ce 3aXBaZIMM 3anoCNeHNUMA Y AreHuUmju 3a MPeLWwKOICKO, OCHOBHO U cpeatbe
obpasoBare, a nocebHo Hawem TIMSS TMMy 1 HEeroBoj BOAUTE/bKKN, ayTOPKK MU3BjellTaja, Ha NnpeaaHom
aHraXMaHy M TpyAy, KaKo 61 cBe aKTMBHOCTM BUe NpoBeaeHe KBAIMTETHO U NPABOBPEMEHO.

Ynackom y mefhyHapoaHo uctpaskusare PIRLS, nnaHnpaHom 3a nposbehe 2021, AreHumja ouekyje HacTaBaK
3aLpTaHoOr NyTa y NPoLECy OCUrypara KBanuTeTa y obpasoBarby y BOCHM 1 XepeLroBuHu.

Maja Ctojkuh, mar.cneu.gnny,.
AnpeKkTopula AreHuuje 3a npeaLlKoacKo, OCHOBHO U cpefitbe 06pa3oBakse




NPEATOBOP

JepaH of, cTpaTelKux LM/beBa CBMX 3eMasba CBMjeTa jecTe yHanpehere 06pa3oBHMX cucTema m
npahere 06pa3oBHUX TPEHAO0BA C LN/beM MOBO/bLIAHKA YYEHUYKUX MOCTUIHYhA U HUXOBE CMPEMHOCTM
3a XuBoT y 21. BujeKy. Taj un/b cBakako uma M bocHa M XepueroBuHa Ha MNyTy Ka €BPOMCKUM
WHTerpaymMjama M HacTojarbMma 06pa3oBHMX BAACTU Aa NpuUcTyne obpasoBHMM CTaHAApAMMA Lumjenor
CBMjeTa, a TO je y oBOM cay4ajy yuyewhe Hawe BuX y mehyHapoaHum ucTpaxusartbuma. ObpasoBarbe je
Teme/bHO M HeoTyhMBO NPaBO M TO NMPaABO HWU MO KOjy UMjeHy He cmuje 6UTK yckpaheHo. Cee Buwe ce
roBOpU O APYLITBY 3HAHA, GYHKUMOHAZHOM 3Hakby, O BjELUTMHAMA M KOMMETeHUMjaMa Koje yYeHULM
Tpeba Aa MMajy U U3 Tor pasnora NnotTpebHo je CTBOPUTM HEOMNXOAHE YC/I0BE Aa Ce CTPaTELlKU LU/beBU
OCTBapyjy v npare.

Mpema MHOTMM WUCTPa)KMBakbMMa, YNPaBO MATEMaTUUYKO 3HAkbe WU BjelUTUHE, Kao U 3Harbe U
BjelTMHE M3 MPUPOOHUX HAyKa CTeYeHe Yy OCHOBHOj LUKOAW, NPeACTaB/bajy TEMes/b 3a MOCTU3aHe
06pa3oBHUX UW/bEBA Y HapeaHMM HMBOMMa obpasosarba. MoTpebHo je Aa pesynTatm mehyHapoaHux
NCTPaXKMBakba MOKPeHY NpomjeHe y B1uX oHaKo KaKo ce To Aecuio y ApYrMm AprKaBama raje cy pesyntatu
YyUYeHUUKMX nocTuriyha nobosbliaHn Ha TeMesby peann3oBaHMX Mjepa 3a KBaauTeTHUje obpasoBatbe. bes
063u1pa Ha To WTo MehyHapoaHa cTaHAapAM30BaHa UCTParKMBakba Hoce ca CO60M M CEFMEHT paHrMpamba
yyeHuuKmx nocturHyha msmehy 3emasba yyecHMUa, TO HUje HMKAL OBuna nNpumapHa yaora OBMX
UcTpa)kmMBarba. [oTpebHo je HarnacuTh ga mehyHapodHa WCTpaKMBakba HWUCY Takmudera, Beh ce
KOHTUHYMPaHUM ydyelwhem y OBMM MWCTpaxkMBarbMMa MpyXa Moanora 3a yCnjewHocT o6pa3soBHMX
NO/NNTMKA KOja ce 3acHMBa Ha ODOjeKTMBHMM MNOKasaTe/bMMa M Koja Jaje CMjepHuMue 3a yHanpehewe
06pasoBHUX cuctema. OBMM UCTPAXKMBaHMMA M HUXOBUM pe3yaTaTMma Aaje ce NpuanKa o6pasoBHUM
NONNTMKaMa 3a AOHOLEHE aleKBaTHUX Mjepa Mo NMTakby MHOTUX CerMeHaTa 06pa3oBHMX cucTema. Tek
Ha OCHOBY 06jEKTUBHMX HaNa3a U NPenopyka MoxKe ce omoryhuTu ycnjelwHa uMnaemeHTaumnja HoBUX UK
peBnaMpPaHMX HaCTaBHMX NAAHOBA M NPOrpama Kao M MeTo4a NoAy4yaBarba.

UctpaxkmBarbe TIMSS (Trends in International Mathematics and Science Study) npya ysug, y
KOFHUTUBHW Hanpegak yYeHWKa, aan M y NpeaHoOCTM U HeaoCTaTKe MojegMHOr BacnuTHo-ob6pasoBHOr
cMcTeMa Ha Ap»KaBHom U mehyHapogHom HuBoy. Mpeo TIMSS uctpaskusarse y buX je cnposeaeHo 2007.
rogvHe v To 3a 3aBPLUHKU paspes OCHOBHe WKoe. Haxanoct, 06pa3oBHU anapm Koju je Tafa 3BOHMO ca
06jeKTMBHMM NoKa3aTe/buma Huje ,,npobyano“obpa3oBHe BAACTU U3 NONPUINYHE 0OPa30BHE NeTapruje.
Haw u3ocTaHak y HapegHMM MehyHapoAHWMM MUCTparkKMBarbMMa Hac je oHemoryhuo ga npatMmo
TPpEeHAOBE M3 MaTeEMATUKE M MPUPOLHUX HayKa Yy WCTParKMBAYKMM MpOLLeCMMa, Te je caMMM TUM
ycKkpaheHo yHanpehuBarbe 06pPa3oBHMX CUCTEMA Ha OCHOBY OOjeKTMBHWMX NOKasaTesba. OBaj TpeHs,
M30CTaHKa y4yecTBOBaka Yy MehyHapogHUM UCTPaXKuBartbMMa Yy 06pas3oBarby Ce NPOMUjEHMO C NPBUM
yuewhem BuX y PISA (Programme for International Student Assessment) uctpaxusary 2018. roanHe m
ncrpaxunsamy TIMSS 2019 3a yueHMKe YeTBPTOr pa3pesa OCHOBHOr 0bpasoBama. PesyntaTn yueHUUKmx
nocturHyha 3a TIMSS 2007 cy o6jaB/beHun y CekyHaapHoj aHanuaun TIMSS 2007 y BocHu 1 XepLeroBuHu.
Cepxa TIMSS wucTpakMBarba jecTe Aa Ha OCHOBY OOjeKTMBHMX MOKas3aTe/ba O HMBOY YYEHUYKUX
nocturHyha, Te Ha OCHOBY MOKa3aTesba 0 GAKTOPUMa KOjWU YyTUYY HA yYeHMYKa nocTUrHyha nokylwamo
3ajegHUYKM OCUrypaTh ycioBe y obpasoBarby Koju he nobosbluiaTh yCnjewHOCT yYeHNKA U NpUMjeHy
YCBOjeHOr 3HaHa Y CBaKOAHEBHOM XMUBOTY.

Ha ocHOBY OBaKBMX MUCTPaXKMBakba MOry Ce YTBPAUTM NPEeAHOCTU U HeaocTauu y obpasoBakby.
CBn 0BM 06jeKTMBHM nNOKasaTesbl Tpeba pa Ham cayxke 3a yHanpeherbe 06PA30OBHUX CUCTEMA,
06pa3oBHMX NOAUTUKA, BacnuTara U 0bpa3oBatba yonLwTeEHO.




1.  yBopg*

M3BjeLuTaj caapKu pesyntaTte ydeHUUKMxX nocturHyha TIMSS 2019 3a yeTBpTe paspene 0CHOBHMUX
LUKONA M3 MaTeMaTuKe M nNpeameTa NPUPOLAHUX HayKa (MpuMpoda M APYLWITBO, MOja OKOJIMHA, NPUpPOoAaA,
OPYLITBO - 3aBMCHO 04, Pa3/IMYUTMX Ha3MBa NpegMmeTa y 06pa3oBHUM cuctemnuma bocHe 1 XepuerosuHe).

lWma je TIMSS ucmpaxusamre?

UcTpaxkuBare TIMSS je MehyHapoaHO UCTpakmBarbe TPEHAO0BA Y 3Hakby W3 MaTeMaTUKE U
NPUPOAHUX HayKa, Koje yjeAHO NpeacTaB/ba OKBMPHM MpOrpam ycmjepeH Ha npahere TpeHAOBA
nocturHyha y4eHuKa, Kao 1M y nogy4vasBarby MAaTEMATUKE W NPUPOAHUX HAyKa 3a YYEHMKe YeTBPTUX U
OCMMX pa3pesa OCHOBHMX WKoa. OBO UCTPaXKMBAKE je OCMULL/bEHO Kako by ce oAroBopHe ob6pasoBHe
B/1ACTU YNO3HA/Ee C Pe3yATaTUMa yYEHUUKMX NOCTUrHYyha M3 maTemaTuKe 1 NPUPOAHUX HayKa.

TIMSS 2019 je ceamo mehyHapoAHO MWCTpaKMBatbe YYEHUYKUX nocturHyha y HU3y Koje
opraHusyje IEA (International Association for the Evaluation of Educational Achievement). TIMSS je npsu
nyT peannsosaH 1995. roanHe 1 og Taga Ham Mpy»Ka NoAaTKe CBaKe YeTBpTe roguHe o nocturHyhuma
YYE€HMKa 4eTBPTOr M OCMOr pa3pesa OCHOBHe WKose. OCMULLI/bEHO je TaKo Aa Mjepu M objawrasa
pa3nuke usmehy pasanumtux cuctema obpasoBarba € UM/bEM Aa Ce yHanpujeAun HacTaBa, YYeHWUYKa
nocturdHyha n nogyyaBarbe maTemMaTMKe U NPUPOAHUX HAYKa LUIMPOM CBUjeTa.

UcTpakuBare TIMSS 13 maTemaTrKe M NPUPOAHUX HayKa ce TeMesbM Ha TPU cagpikajHe obnactu
Te Ha TPW KOTHUTMBHA AomeHa. ObnacTu cagpkaja oAHOCe ce Ha rpPajmBO KoOje ce UCMUTyje; To cy Y
MaTeMaTuLM 3a 4YeTBPTU pa3pes, [AOMeH 6pojeBa, reoMeTpujcKMx OBNMKa M Mjeperba, Te MnpuKasa
nogartaka, a y NpupoaHMM HayKama AOMEH XUBa NPUpoAa, HeXMBa NpMpoaa 1 HayKa o 3em/bn. TOKOM
NCTPaXKMBaka y4yeHMUM MOMNyHaBajy TeCT-KHbUXKULE Koje ce cacToje oA 3agaTaka M3 cBake of, Tpujy
061acTu cagp:Kaja 3a MaTEMATUKY U MPUPOLHE HayKe, @ CBAKMM Ce 3aaTKOM UCNUTYje U jeaaH oa Tpujy
KOTHUTUBHUX AOMEHA: YUNHEHUYHO 3Hatbe, MPUMjEHA 3Hatba AW pacyhuBarbe (CMHTe3a K eBasyauumja).
MocturHyha ce ncnuTyjy Ha ABa y3pacHa HMBOA — Yy YETBPTOM M OCMOM pPa3peay OCHOBHE LLKOJIE, @ 3eM/be
yyecHuLe ogny4yjy Koju paspes he yuectBoBaTU y UCTPAXKMBAtLY.

KomneTeHumje y 061acTn maTemaTUKe U NPUPOAHUX HAYKA CYy HAPOYMUTO 3HAYAjHE, KAKO 3a 3eMJby
Yy UjeNnHM, TaKo U 3a nojeauHua Koju ux nocjeayje. HU3 ApywTBEHUX M E€KOHOMCKU MPECTUMKHUX
3aHMMaHba 3axTjeBa yNpaBo 0Ba 3HaHa M CMaTpa Ce A3 MAaTEMATMUKa M Hay4YHa KOMMNETEHTHOCT YYEHUKA
jecTe NpeguKTOp KOHKYPEHTHOCTM NPUBPEAE 3EMJbE Y KOjOj OHU KMBE.

UcTparknearbe TIMSS ocvm TecT-KkbMKMLQ NpUMjersyje U YIMTHUKE 32 YYEeHWKe, poauTesbe,
yunTes/be U AMPEKTOpe LKOAA, KojuMa ce MPUKYM/bajy Nojaunm O CpeacTBMMA 3a ydyere Kof Kyhe,
LUKOJICKOM OKpYKery, meTogama nogyyasarba, HIMM-y, WKOACKO] M O4je/beHCKO] KAMMM NOro4Hoj 3a
yyerbe U OMNWTMM COLMOEKOHOMCKMM MNOKa3aTe/bMMa. CBM OBM MOKAszaTe/bl Cy BaHW ¢daKTopu 3a
yHanpehere y4yeHn4Kmx nocturHyha.

Y TIMSS 2019 nctpaknusarby 3a YeTBPTM pa3pes je y4ecTBoBasio 56 3emasba U 6 permoHanHux
eHTUTETA, YK/by4dyjyhu BocHy n XepLLeroBnHy n no npeu NyT cBe 3eMsbe 3anagHor bankaHa.

*Y nucarby Ys8o0a yyecmeosana je u bpaHka Monuh, 3amjeHuya TIMSS dpxcasHo2 KoopOuHamMopa.




3emsbe yuecHuue TIMSS 2019 3a yueTBpTH pa3spes

AsepbejyaH JNleToHunja YAE
AnbaHuja JlutBaHuja dnannmHu
AycTpanuja Mahapcka ®duHCKa
AycTpuja ManTta ®paHuycKa
Benruja (bnamaHcku gruo) Mapoko XpBaTcka
bocHa n XepuerosmHa Hoswu 3enaHpg XonaHamja
byrapcka Hopsewwka XoHr KoHr CAP
Mpy3unja Hemauka Ynne
JaHcka OmaH Yewka Penybanka
EHrnecka MakucraH LpHa lopa
MUpaH Mosbcka WnaHwnja
Upcka MopTtyranuja LLIseacka
Utanuja Pycka ®epepaupuja

JanaH CAL

JepmeHnja CuHranyp

JykHa Adpuka CjesepHa VpcKa

KaHaga CjeBepHa MaKegoHuja

KaTap CnoBauka Penybanka

KasaxcTtaH Cpbuja

KnHecku Tajnej Typcka

Kunap

JyxHa Kopeja

Kocoso®

KyBajT

PervoHanHu eHTUTETH
Ksebek, KaHaga
OHTapuo, KaHaga
lpag MockBa, Pycka
depepaunja

Magpwua, WnaHuja
A6y [labu, YAE
Oy6aun, YAE

® "OBaj HaTnM1C He npejyanumpa cTaTyc Kocosa 1y cknagy je ca Pesonyumjom 1244 u muisbersem MCIT 0 KOCOBCKO]j AeKnapaLmju o
HesaBucHoOCTM".




Luse ucmpasxcuearsa

Lns/b McTpaxkunBakba je NpUKYynuTM BUCOKOKBAIMTETHE MHPOPMaLLMje O yHEHUYKUM nocTUrHyhnma
1M 06pa3oBHMM OKBMpPMMA TUX NocTurHyha. UcTparkmBarbmMma cy NPUKYN/beHA 3Hakba O PA3/IUYUTUM
Temama 1 npeameTMma, a CBako of HUX AoNpUHMjeno je ayb/bem pasymujeBarby 06pa3oBHUX Npoueca
YHYTap nojeAnHNX 3emasba U y Wnpum mehyHapoLHUM OKBMPUMA.

TIMSS ncTpakumBarbe Hema 3a Un/b Aa BpeaHyje nocturHyha nojeAMHaYHNX Yy4eHMKa, HacTaBHUKA
WUNn gnpekTopa. HnjeaaH noaatak, Koju 6u omoryhuo ga 6yay MaeHTMOUKOBAHN YYEHUK, HACTaBHUK UIN
WwKona, Hehe 6uTn objassbeH. MNoaaun Koju ce npukynsbajy nomohu he obpasosHMM Bnactuma y buX ga
npaTte pyHKUMOHMCAtbe 06Pa30BHMUX CUCTEMA, KA0o M Aa NPYXKe peneBaHTHe MHPopmaLmje KpeaTopruma
06pa3oBHMX NONUTUKA HE OTKPMBAjyhN NOEHTUTET yUECHUKA UCTPAXKMBAtbA.

Cepxa ucmpaxcuearsa

Yyewhe y mehyHapoaHUM uUCTpakmBarbMma omoryhaBa AprkaBama ydecHuuama aobujarbe
nogaTaka Ha OCHOBY Kojux je moryhe yTBpAMUTU TPEHA0BE KOju ce nosesyjy ca NocTUrHyhnma ydyeHuka.
To npepactaB/ba BarkaH MogaTak KaZa ce pasmaTtpa Aa AM 0BpasoBHWU CUCTEMM, Y WUCAUTUBAHUM
obacTMma, ocTBapyjy HanpeaakK 1y Kojoj mjepu.

Moaaum Koju ce NPUKYN/bajy NyTeM KOHTEKCTYaNHUX YyNUTHUKa 06e36jelyjy cBeobyxBaTaH yBua,
y 06pa3oBHO - BAaCNUTHM KOHTEKCT CUCTEMA, UCTOBPEMEHO NpeacTaB/bajyhv BaXKHA ynopuLITa 33 aHaNuU3y
M NoKywwaj objawmrera gobujeHnx ydyeHnukmnx nocturdyha. KoHauHo, 6yayhu ga y TIMSS-y yuyectsyje
BeNIMKKN 6poj 3emasba, nocebaH 3Hayaj Mma moryhHOCT nopeherba nogataka. Y BpemeHMMa Kaja ce
Harnawaea KOHKYPEHTHOCT HaLMOHANIHUX eKOHOMMja, a ePeKTUBHOCT 06PA30BHMX CUCTEMA BUAWN Kao
HEH K/bYYHM Npeaycnos, NpMucTyn MehyHapoaHo ynopeanBMM NoAaLMMa O KOMNETEHLMjaMa YYEHUKa Y
061acTV MaTemMaTUKe M NPUPOLHUX HayKa je o4 BesnKe BarKHOCTU. CBaKa 3emsba fo06uWja nogaTak o Tome
KaKo ce NO3MLMOHMPAjY FbeHW YY4EHNLUM Y MeNYHAPOAHOM KOHTEKCTY, MaZia, OBaj NoAaTak Huje npumapaH
NPUAMKOM pa3maTparba M aHanu3a nocturHyha. Ocvm WTO Ham Mpy)Ka NoAaTKe O Mo3HaBakby
MaTemMaTMKe U NpUPoAHUX Hayka, TIMSS ce 6aBuM M GPOjHMM NUTakbMMa Yy BE3W Ca HACTAaBOM MU
HajBaXKHMjUM aKTepMma y HacTaBHOM npouecy. Ha ocHOBY mogaTtaka Koje npya OBO MCTParkMBakbe
Ca3HajeMO KaKo ce OfBMja HAcTaBa Yy Pas/IMuMTUM 3eM/baMa, KaKo ce MPUMPEMAjy HACTaBHULU WU
OVPEKTOPU LWKO/A, KaKaB je OO4HOC YYEeHWKA Mpema LWKOAM M HACTaBHUM NpegMeTMMa, KaKea je
6e36jeHOCT U AMCUMNAMHA, KaKBe cy Bune npakce poauTesba Y PaHOM yyerby, KaKBU Cy YC/IOBU Koje
yyeHuUM nmajy Kog kKyhe n camyHo. OBKM Nogaum Ham NpyKajy yBua, y BaCNUTHO-06Pa30BHU KOHTEKCT
3emMasba yvyecHuua omoryhyjyhu Ham aa Tparamo 3a dakTopuma Koju yTmdy Ha nocturHyha yyeHuka.

3Hauaj TIMSS ucmpaxcusarba
HaBoanmo HEeKOAIMKO BaxKHWUX passiora 3a yyewhe y TIMSS uctparkusamy:

- TIMSS ucTpaxunBare omoryhasa Aa ce BpLIKM NpoLjeHa CTakba M HanpeTKa OCHOBHOTr 06pa3oBamsa;

- Ha ocHoBYy mopgaTtaka NpuUKyn/beHUX Y OBOM MUCTPaKMBakby MOXe [Aa Ce BPLUM MpOoLjeHa KBajauTeTa
HacTaBe MaTeEMATUKe M NPUPOLAHNX HaYKa;

- TIMSS paje moryhHoOCT ga ce npaTte TpeHZoBM nocTurHyha yyeHuMKa cCBake 4eTBpTe roAuHe, LWITO
npeAcTaB/ba jefHY 04 rnaBHUX 40OUTU OBOr BeIMKOr MehyHapoaHOT UCTPaXkMBakba. Tako ce Mma yBug,
Yy Hanpenak y4eHUYKUX 3Harba U3 MaTeEMATUKE U NPUPOAHUX HayKa y YETBPTOM M OCMOM paspeay u3
LMKAyCca y LMKNYC;

- Ha ocHoBy TIMSS nogataka Bpwu ce nopehere ca 3em/bama pervoHa, EBpone v caujeta y norneay
nocturHyha yueHuMKa U3 matemaTuvke U NPUPOAHUX HayKa;

- TIMSS nogauy omoryhaBajy Tparatbe 3a GakTOpMMa Koju yTmdy Ha nocturHyha yueHuka mns
MaTeEMATMKe M NPUPOAHUX HAYKa;

- TIMSS omoryhaBa nHdopmaLmje 0 KBANUTETY NESATOLKOr KOHTEKCTA yYeha Y YETBPTOM M OCMOM
pa3speay Y OCHOBHWM LUKO/1aMa;

- TIMSS nogaum Hac obaBjelwuTaBajy 0 NOPOANYHMM pecypcuma y norneny paHor yyerba M o6pasoBatba
YYEHUKA Y MPBOM LMKAYCY LUKONOBAHA.




Ko npoeodu TIMSS ucmpaxcusare?

TIMSS nctpaxuBarbe opraHusyje IEA - MehyHapoaHa acoumjaunja 3a eBanyaumjy o6pasoBHUX
nocturdyha. Pujey je o Hes3aBWUCHOj MehyHapoAHO] oOpraHM3auMju Koja OKyn/ba HaLMOHaNHe
WCTPaXKMBaYKe WMHCTUTYUMjE WU pPa3nnMunTe BNASMHE areHuMje M Koja npoBoam canvyHa mehyHapoaHa
MCTPa*KMBakba 0 Y4eHMUYKMM nocturHyhmma jow og 1959. rogmHe.

Y 0By opraHmMsaLmjy je yK/by4yeHo npeko 66 06pa3oBHUX MHCTUTYUMja U npeko 100 pasnnumTnx
06pa3oBHMX CUCTEMA M 3eMasba Ca 6 KOHTUHEHATAa.

Uusb IEA jecTe NpUKYNUTU BMCOKOKBANUTETHE MHOPMAUMje O YYEHUYKMM MnocTUrHyhmma u
06pas3oBHMM OKBUPUMA THUX NocTUrHyha. Ta opraHu3aumja je ocHoBaHa 1959. roauHe paau cnposoherba
ynopeaHUX UCTPaXKMBatba Koja Npoy4vasajy 06pa3oBHE NOAUTUKE U NPAKCE Y LinjeNoM CBUjeTy.

Y nocweamux 50 roamHa suwe og 60 3emasba noctane cy YnaHuue IEA. CekpeTapujaTt yapyKema
Hanasu ce y Amctepaamy, XonaHauja, a LleHTap 3a uctparkmsarba M 0b6paay nogataka (AMNL) y Xambypry,
Hbemauka. WUctparkmBarbuMma |EA nNpuKyn/beHa cy 3Hakba O pPasAMUYMTMM 0b6nacTMmMa, Temama WU
npegMeTMma, a CBaKo Of WX JONpUHMjeNo je ayb/bem pasymujeBatby 06pa3oBHMX Mpoueca yHyTap
nojeauMHa4YHMX 06PA30BHMX CUCTEMA 3EMA/bA U Y LWIMPUM MeRyHAaPOAHUM OKBMPUMA.

LUunsbs IEA je fa nOMOrHe CBUM YlaHMLL@Ma KaKo M Ha KOju HauuH Aa pasymMujy edbuKacHe npakce y
06pa3oBakby M HAKOH TOra pasBujy MNONUTUKE yTeMes/beHe Ha AOKasnma 3a nobosbluarbe 06pasoBatba.
YnopeauBa UCTparkMBakba 0OPA30BHMX cUCTeEMA LWIMPOM cBujeTa omoryhaBajy 6osbe pasymujeBare
NoAIMTUKA Yy NpPaKcu, Koje MoacTMvy Hanpeaak y obpasoBarby M UrPajy K/byudHy YyOry y mnomarakby
Ap)KaBama, Oa M3rpage CBoOje BACTUTO 3Hake U WUCTPaXKMBAyKM KanaumteT. OCHOBHA naposa oBe
opraHu3aumje je fa ce caMo KBAJIMTETHUM UCTPArKMBakbUMa AOMNPUHOCK KBANUTETHUjeM 06pa3oBamby U
yHanpehery 06pa3oBHUX cucTema Koju he npunpemaTtin yueHuke 3a byayhHocT. Tume WwTo fdaje yeua,y
edpekTe 06pa3OBHUX MHTEPBEHLMjA U APYLUTBEHUX NPOMjeHa Ha KBanuTeT obpasoBarba, moryhHocT
npahera TpeHgosa nocturHyha npeactas/ba jeAHy o4, rnaBHUX Ao06UTM oBe Bennke mehyHapoaHe
cTyguje.

TIMSS 2019 obusberkaBa cegMu LMKAYC UCTPaXKMBakba, a To cy 24 roauHe npaherba TpeHAoBa.
MehyHapoaHu ctyamjckm ueHTtap TIMSS & PIRLS Ha O6pa3oBHoj wKoau y Jinnuy, boctoH Koney, CAL,
CNYKM Kao mehyHapoaHU cTyamjckm ueHTap 3a TIMSS 2019 ycko capahyjyhu ca IEA u HauMoHanHUM
LeHTpMMa/LeHTPMMa Ha HUBOY AprKaBe (3eM/be) 3eMasba yYecHMLa.

Y BuX TIMSS wuctpaxusarbe je nposBena AreHumja 3a MNpPeALlKONCKO, OCHOBHO U cpeare
06pa3oBarbe y capagby ca HAANEXHUM MUHUCTAPCTBMMa 06pa3oBatba U Oajesberem 3a obpasoBarbe
Bpuko anctpmkTa buX. Cee dpase nctpaxxunsarba peasnsoBaHe Cy y CKAaLy Ca AeTa/bHUM YNyTCTBMMA KaKo
61 ce NoCcTUrao LWTO BMLIM CTENEH YjeAHAYEHOCTW YCI0Ba UCTPAXKMBaHbA Y CBUM APrKaBama yYecHMLaMa.
Y uctpaxknsarby TIMSS 2019 yyectBoBasio je npeko 580 000 yyeHMKa U3 64 3em/be CBUjETa, YK/byuyjyhu
4eTBpPTM M 0CcMU pa3pea. Npeko 310 000 poauTesba je NONYHMAO0 YAUTHUK, Kao 1 19 000 anpeKkTopa WwkKoa
1 52 000 HacTagHMKaA. Y buX y osom TIMSS umknaycy je yyectsoBano 5628 yvyeHWKa 4eTBPTUX paspesa
OCHOBHMX WKoAa (2876 gjeyaka, 51% n 2752 ajesojumua, 49%) npocjeyHor y3pacta og9,5 fo 10,5 roamHa
y Bpujeme tectnpatrba n3 336 ogjesberba y 178 0CHOBHMX WKoAa. lpocjeyaH y3pacT y4eHuKa us buX je
10,1 rognHa. Anctpmbyuuja yueHnka us buX npema yspacTy npeacras/beHa je csbeaehom canmkom.




Cnuka 1.1 Auctpubyuuja yueHuKa npema y3pacty
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Crona y4yewha wkona je 6una 100%, ctona yyewha ogjessera 99,2%,
Te cTona y4yewha yyeHuKa 95,5%.

YKYMNHO, cTONa UCK/byvera y buX nsHocuna je oko 2%, npuje yaopkosarba Wwkona 0,6%, a Tokom
y30pKoBara A04aTHMX 1,4%. YueHUUM Koju nMmajy Texe noTelwwkohe y pa3Bojy n He mory Aa oArosapajy
Ha NUTakba CaMOCTaNIHO, HUCY BUAM YK/byYyeHU Yy UcTpaxkusare. CBaKa WKoNa je pobuna ynytcreo aa
CTPyYHa Negarowka cnyxba npoLmjeHn Koju To y4eHULM He MOTY Aa OAroBope 3axTjeBMMa TecTUpatkba U
y CKnagy ¢ Tum a obaBujectn pogutesbe. Pogutesbm/cTapate/bm CBUX yHEHUKa, YY4ECHUKA UCTPaXKMBatbA,
noTnMcann cy msjaBy Kojom notephyjy aa cy obasujewteHn o TIMSS 2019 ncTpakmBarby U a Ce CNaxky
[a ce Nojaum Koje je 4ano HUXOBO AnjeTe MOy KOPUCTUTM 3a HaBeAEeHO NCTpaxkmBakrbe. MNogaum Koju ce
[obujy nyTem oaroBopa Ha NUTarkba AMPEKTOpa LWKOANA, HACTaBHMKA, POAUTE/bA MAM 3aKOHCKMUX
CTapaTtesba yYeHMKa, Koju ydectsyjy y TIMSS-y, npuKyn/bajy ce v YyBajy Ha yHanpujea peryincaH HauuH.
OBe nMHbOpMaLMje ce He MOry KOPUCTUTU 3@ UAEHTUOUKAUM]y NOjeANHUX UCMUTAHUKA NO MMEHy, a
nogaum TIMSS-a cy 06e36mnjeheHn 1 He MoKe UM ce NPUCTYNUTU 04 CTPaHe BUN0 Koje BakCKe ocobe nnu
cucTema.

TecT-KioukuLe 1 cBu TIMSS maTepujann 3a Npouec UCTpaXknBarwa OUAU cy NpeBeneHn Ha cBa
TpU cny>k6eHa jesnka y buX. YueHuum cy nonyraBanm TECT-KEbMKMLE U YIUTHUKE Ha je3NKY Ha KOMe ce
noAy4aBajy U Ha KOMe ce peasin3yje HacTaBHM NAaH M Nporpam y Toj cpeauHn. NcnowToBaHu cy cBu
MmehyHapogHU cTaH4apam 1 ypaheHe cee npoueanype y npeasuheHnm BpeMeHCKUM MHTEPBAUMA.

UcTtpaskmsarbe TIMSS 0CMM MCNUTHUX KHbMKULA NPUMjEHbYjE U YIIMTHUKE 33 YYEHUKE, PpoAMTE bE,
HaCTaBHUKe N ANPEKTOPE KojuMma ce MPUKYN/bajy Nodaum o CPeacTBMMa 3a yUuere Kog Kyhe, WKoACKom
OKpY)Kekby, LUKO/ACKOj WM pa3spedHOj KAMMKM, MeTodama nody4vaBarba, KYPUKYAYMY M ONWTUM
COLMOEKOHOMCKMM MOoKa3saTes/bMma.

KoHuenmyasaHu oKeup ucmpaxcueara

MonasHy ocHOBY UCTpaXKmMBara YMHM mogen TIMSS KypuKynyma Koju ce carnesasa Ha Tpy HMBOA
(Mullis et al., 2009). NMpeasuheHn Kypukynym (eHr. ,intended curriculum®) ce oaHocn Ha OHO WTO
OPYLTBO OYEKYje Aa YYEHULUM HAaydYe M3 MaTeMATMKE M NPUPOLHMX HAayKa, KAao M Ha TO KaKo 06pa3oBHM
cuctemum Tpeba Aa um3rnedajy Aa 6u ce 1o M goroamno. Kypukynym Koju ce npumjerbyje (eHr.
»implemented curriculum®) o3HayaBa OHO LWTO ce 3anpaBoO MOAy4YaBa Yy yyMOHMUAMaA YK/byuyjyhu
obus/bexkja HactaBe M HacTaBHWMKA. KOHayHO, MOCTUrHYTM KypuKynym (enr. ,attained curriculum®)
npeacTas/ba OHO LWTO CYy YYEHMUM HAYYMAM, KaO M TO KAKaB je HWXOB CTaB Mpema HaBeAeHUM
npeametuma. Nonasehu og osor mogena, y TIMSS-y ce KopucTe TECTOBU M3 MATEMATUKE U NPUPOSHUX
HayKa, YNMUTHULM 33 yYEHMKe, HAaCTaBHUKE U ANPEKTOPE, KYPUKYAapHU YIUTHULN, KAO M NoAaLm Koje 3a
TIMSS eHumKnoneanjy npyxajy HaumoHanHW/OpXKaBHM UCTPAXKMBAYKM LLEHTPK, a CBE TO CAYXKM Aa ce
nobuje getasbHa CAMKa O CBa TPU HaBeAEeHa KypMKyaapHa acrneKkTa, OA4HOCHO O TOMe LiTa yYyeHuum Tpeba
[a y4e, LWTa Cy 3aUCTa YYMIU, a LITA CYy HA KPajy U HAYUYUAU, Tj. KOjU je Kpajtbn NCXOL TOT yuerba.




Modpyuyja u obaacmu y TIMSS ucmpaxcusamy

TIMSS 3agaum ncnutyjy nocturHyhe y okBUPY TpM KOTHUTMBHA OOMEHA: 3Hake (No3HaBakbe
YMHbEeHULA, KOHLEeNaTa, npoueaypa), NnpumjeHa (NpMmjeHa 3Hakba NPUAMKOM pjellaBarba npobaema) m
pacyhuBarbe (nNpeBasunasu pjelaBarbe PYTUHCKMX nNpobnema W ynasu y [OMEH HEeno3HaTuX,
KOMMNEKCHUX cafprKaja).

Ta6ena 1.1 WcnuTMBaHM caapiKaju U3 MaTemaTUKe U NPUPOAHUX HAyKa
MaTtemaTunka

MpupoaHn 6pojesu ca Hynom (25%); Pasnomum u
Bpojesu peummantn bpojesu (10%); bpojHu nspasu;
jeAHOCTaBHe jegHaunHe n ogHocu (15%)

Mjeperse (15%) n reomeTpuja Tauke, npase, yrnosun; 1BOAMMEH3NOHANHN U
(15%) TPOANMEH3MOHANHM 06AnLM

YuTarbe, Tymayerbe 1 NpMKasmBakse nogaTaka (15%);

MoAauy Kopuwhere nogaTtaka 3a pjelwaBare npobaema (5%)

MNpupogHe Hayke

KapakTtepuctuke n npouecu xusnx buha; HumsotHu
LMKAYCH, Pa3MHOKaBake U Hac/behusare;
NHTepakumja ca XKMBOTHOM cpeamHom; Ekocuctemu;
Jbyacko 3apassbe

Kuea npupoga

Knacndukaumja n ceojctBa matepuje 1 npomjeHe
HeknBa npupoaa matepuje; O6anum eHepruje n npeHoc eHepruje; Cnna
W KpeTama

dunsmyKa CBOjCTBA, PECYPCU M UCTOPMja 3eM/bE;
Hayka o 3emsbun Bpunjeme n Knnma Ha 3emsbu; 3emsba y CyHUeBOM
cucTemy

Y camom yBoay HarnaweHo je ga je TIMSS ucTparkmBatbe GOKYCMPAHO HAa MATEMATUMKY U Ha
npegmeTe NPUPOLAHNX HayKa. MHOro6pojHMM aHaIM3ama NPETXOAHUX WeCT LMKayca yTBpheHo je fa cBa
Ajeua Mmory umaTn KOpUCTU 0, pa3Bujarba BjelTMHA M pa3ymujeBarba matemaTuke. NpumapHo, yyerbe
maTemaTuMKe nobosbluaBa BjelTUHE pjewaBatba Npobnema, a pag Kpo3 npobneme moxke Aa Hayyu
WCTPAjHOCT M yNopHOCT. MaTemaTuKa je y CBAaKOAHEBHOM KMBOTY K/by4Ha 33 aKTMBHOCTM Kao LITO Cy
6pojarbe, KyBatbe, yNpas/batbe HOBLEM W CTBaparbe HOBMX BjewTuHa. lMopepn Tora, MHOra noapydja
Kapujepe 3axTWjeBajy CHa)KHe MATEMATMUKe Temesbe MOMYyT MHMKEHEPCTBA, aPXMTEKTYPE,
padyyHoBOoAcCTBa, OaHKapcCTBa, MNOC/NOBakba, MeAMLMHE, €KOJIoTMje, MPUPOAHUX npoueca M Ap.
MaTemaThKa je of, BUTA/IHOT 3Ha4Yaja 3@ eKOHOMMUjY U GUHAHCU]je, Kao U 3@ padvyHaAPCKY TEXHOOTUjy U
pa3Boj codTBepa KOjU Cy Yy OCHOBM Haler TEXHONOLWKW HanpeaHor MHGOPMALMOHOr CBMjeTa.
MaTemaTtuukun okempm TIMSS 2019 3a yeTBpTU U OCMU pa3pes ce Hagorpahyjy Ha TIMSS-oBy 24-roanwty
NCTOpPWjy OLjerMBatba CBaKe YeTUpu roanHe. YonwTeHo, OKBUPU YETBPTOr U OCMOT pa3peda C/IMYHU cy
OHMMa Koju ce KopucTte y TIMSS 2015. MehyTum, AoLWo je 40 MakbUX axkypuparba ogpeheHunx Tema paam
6osber oaparkaBarba HAaCTaBHWMX NJIAHOBA M MPOrpama, CTaHAapAa M OKBUPaA 3emasba YYeCHULA, KaKo je
HaBegeHo y EHumknonegmju TIMSS 2015 (Mullis, Martin, Goh , Cotter, 2016). Takohe, byayhu ga cy Heke
3emsbe y TIMSS 2019 npewne Ha eTIMSS, maTemMaTUUYKM OKBUPU CYy aKypUPaHU U NPUKAASHWU 3a
anrntanHe u nanupHe popmate npoujeHe. Llnsb je fa ce UckopucTe NpeaHOCTM NPOLjeHe yTeMe/beHe Ha
pavyHapy Kako 6u ce nodene yk/byumBaTu HoBe M Bo/be meTode npoLljeHe, NocebHO y AOMeHMMA
npUMjeHe 1 3aK/by4mBakba.




Mutarba M 3agaum y TecToBMMa 6MAM Cy pasavuMTOr TMMaA: 3agaum 3aTBOPEHOr Tvna (Hnp.
BULIEYNaHU M360p, TauHO/HETaYyHO) M 3adaum oTBopeHOr TMna 6MN0 Aa ydeHUK Tpeba aa pujewn
npobaem nau aa o6pasnoxun csoj oarosop. 3agaum cy bunm pacnopehenn y 14 tect- kribmxkuua/6byknera,
no 14 6/10K0Ba 3a MaTeMaTUKy U NPUPOAHE HayKe. Kb MKMLLE 33 YYeHMKe CAcTaB/baHe Cy U3 PasinymTnx
KombuHaumMja 6/10KOBa MaTemaTMKe M NPUPOAHMX HayKa. KopuwheHo je yKynHo 268 WCNUTHUX
3afaTaKa/ajtema M3 matemaTuke n 174 n3 npnpoaHnx Hayka. Ceakum ydeHuK je umao csoj U/ ko u ceojy
TECT-KHMXULY AUCTPUOYMpPaHY No ciydajHom nsbopy. YueHuum cy gasanv oAroBope y ABuje cecuje y
Tpajakby YKynHOmM of, 72 MUHYyTe (cBaKa cecuja Tpaje 36 muHyTa ca nay3om uamehy Hajsuwe 15 muHyTa),
a CBaKa TeCT-KkbMKuUa je cagpykasana of 44 no 50 ncnutHux 3agataka. OuekmBare je Aa yyeHuum
YyeTBPTOr paspena y NpocjeKy notpowe 18 mMuHyTa Ha CBAaKOM MCMUTHOM 670Ky. MMnaHupaHo je wu
AoaatHMx 30 MMHYTa 32 aHKETHW YNUTHUK 33 YYeHuKe.

Mpn opabupy HaumHa pacnoajene 670KOBa MO  KebMMMLAMAE, [NaBHUM UuWb je 6uo
MaKCMMann3oBaTi nokpmeeHocT TIMSS OKBUPHOT KYPUKY/Ayma, UCTOBpemMeHO ocurypaeajyhn aa ceaku
YUYEHUK OArOBOPM Ha AOBO/bHO ajTemMa Kako 61 NoysaaHo Mjepuo TpeHAOBe M3 MaTeMaTUKe M HayKe.
Ha/mn ummb je 6M0 Aa ce ocurypa Moys3gaHOCT mjeperba MocTurHyha y maTeMaTUYKMM U HayyHUM
cafpiKajuma v KOrHUTUBHUM AomeHuma. [a 6u ce omoryhuno nosesmnsare nsmehy Komkuua, a 6poj
KHbMXMLUA 610 MUHMMaNaH, CBakK ce 610K Nojassbyje Y ABMUjE KkbMMKULE.

BuX je npumagana oHMM 3em/bama Koje Cy KOPUCTUIE Marbe TelKe UCMUTHE 33JaTke M3
MaTemaTuKe. CBpxa yK/byumMBarba Makbe TELIKMX 334aTaka 3a YeTBpTM paspen 6buna je ga ce npowmpu
TIMSS cKkana nocturdyha ns matematvke y 0BOM paspesy Kako 6u ce omoryhuna seha ocjet/bMBOCT Kog,
HWKMX pe3ynTaTa (aoHu amo ckane). Y 2015. roanHn, marbe TeLWKM 3agaum U3 MaTeMaTHKe, NO3HATK Kao
TIMSS Numeracy (TIMSS ocHOBHa MmaTemMaTW4yKa MUCMEHOCT), AaTU cy Kao 3acebHa maTtemaTuuKa
npoujeHa, nako je sehrHa 3emasba Koje cy ydyectsoBasne y TIMSS Numeracy, Takohe cy yyectBoBane uy
TIMSS-y, Kao n 06M4HO, Kako 61 MMane pesynTtaTe U U3 HayKe. BaxHo je ga ce pasymuje ga cy 3a TIMSS
2019 y yeTBpTOM paspeqy:

- ob6je Bep3unje maTeMaTMuKe NPOLLjeHe, perynapHa U Makbe TelKa, pa3sBujeHe cy npema

MaTeMaTMYKOM OKBMPY 33 YeTBPTU pa3spes;

- poCTynHocT asnje Bep3uje TIMSS maTemaTtuke y YeTBpTOM paspedy omoryhasa ga
WCTParKMBakbe YyCMjepu NPOLLjeHy Ha CUTyalujy Y CBAKOj 3eMJ/bM KaKo 61 ce ocurypano
Hajbosbe moryhe mjeperse;

- pe3ynTaTM MmaTemaTuKe, 3a CBe 3eMJ/be Koje yuecTyjy y TIMSS 2019, he 6uTn npeactas/beHn
Ha MCTOj cKanm nocTurHyha, ykbyuyjyhu pesyntate 3a gprKase Koje cy NpeacTaB/basne Mmake
TewkKy Bep3unjy TIMSS matemaTuKe.

PerynapHa n marbe Tewka sep3unja TIMSS maTemaTtvke y 4eTBPTOM paspeny Cy jeAHaKe no
obumy, a jegHa TpehuHa 3agataka cy uctn. Octane asuje TpehuHe 3aaTaka TeMes/be Ce Ha UCTUM
nogpyyjuma TIMSS Kypukynyma, anu Te TpehunHe Koje cnagajy y marbe TelwKy Bep3ujy YonwTeHo cy
3343un Marbe TeLKN O, OHUX M3 peryiapHe Bep3uje. 3HayajaH AMO 3a4aTaka y Makbe TeWKoj Bep3njm
notmye n3 TIMSS Numeracy 2015 ga 6u ce omoryhuno mjepere TpeHAo0Ba. 3ajegHMUKM 3aaaum nsmehy
ABVje Bep3vje maTemaTuKe y 4YeTBpTOM paspesy omoryhuhe aa ce Asuje npoujeHe NoBexy, Tako Aa
pe3ynTaT MOry 3ajeHO Aa Ce U3BMjecTe N ANPEKTHO yNopeae.

Y oba anjena TecTnpatba U3 maTeMaTuKe M NPUPOAHUX HayKa KopuwheHu cy 3agaum mns 2015.
rogMHe M OHM KOju cy pa3BujeHu Aa ce ynoTpujebe no npsu nyT y TIMSS 2019. BnokoBM ¢ HenapHom
Hymepaumjom (01, 03...) cagprke TpeHAOBCKe 3agaTke u3 2015. rogmHe, AOK G10KOBM C MapHOM
Hymepaumjom (02, 04...) cagprke HoBe 3agaTke us TIMSS 2019.

Csaku o gBa okBMpa npoujeHe 3a TIMSS 2019 opraHM30BaH je y ABUje AMMEH3Mje:
v [umeHsuja cagpskaja, Koja ogpehyje npeameT Koju ce oujersyije;
v" KorHuTtvBHa AMMeH3nja, Koja oapehyje npouece pasmuii/barba Koje Tpeba NpouunjeHnTy.

Un/bHM npoueHTn npoujeHe maTemaTuKe U NpupoaHmx Hayka TIMSS 2019 HamujerseHu
cappXajHMM NoapyYjuma U KOTHUTUBHUM AOMEHMMA Y YETBPTOM pa3pesy NpeacTaB/beHN Cy Y AOHUM
Tabenama.
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Tabena 1.2 Mopgpyuje cagpikaja U3 maTemaTUKe 3a 4eTBpPTU paspepg TIMSS 2019

Mopgpyyja cagprKaja MpoueHaT
bpojesu 50
Mjeperbe 1 reomeTtpuja 30
Mopgaum 20

Moapydja cagprKaja pasnuKyjy ce 3a 4eTBpPTM U ocmu pasped. Moapydje 6pojesu cy Bulle
3aCTyN/bEHN y YETBPTOM HEr0 Y OCMOM paspeay. Y ocMoMm pa3spesy ABa 04 YeTMPM cagpiKajHa nogpydja
cy aneebpa v ceomempuja. 360r Tora WTO ce y OCHOBHOj LWKO/IM YI/1aBHOM He NoAy4vaBajy Kao oagojeHa
noapyyja, ysoaHe nau npeganrebapcke Teme Koje ce oujerbyjy y YETBPTOM paspeay YK/byuyjy ce Kao amo
6pojesa. Moapyyje nodamaka 4eTBpTOr paspefa Qokycupa ce Ha NpUKyN/bakbe, 4YUTakbe W
npeAcTaB/bakbe NOAATAKA, AOK je y ocMOoM pa3peay Behu aKLeHT Ha MHTepnpeTaumjmM NoAaTaka, OCHOBHO]
CTaTUCTMLM M OCHOBaMa BjepoBaTHohe.

Tabena 1.3 Mopgpyuja cagpikaja U3 NPUPOAHMX HayKa 3a YeTBpTHU pa3pea TIMSS 2019

Mopgpyyja cagprkaja MpoueHaT
Xwuea npupopga 45
Hexxusa npupopa 35
Hayka o 3emsbu 20

Uctparknearbe TIMSS 2019 npoujerbyje npakcy M3 NPUPOAHMX HayKa. Ta npaKkca yK/bydyje
BjeLITMHE M3 CBAKOAHEBHON XMBOTA WU M3 HACTABE KOjy YY4EHMLM KOPUCTE CUCTEMATCKKM 3a cnpoBohetrse
Hay4YHMX UCTPAXKMBaHba KOja Cy TEME/b Y CBUM HAy4YHUM AUCLUNANHAMA.

Mpakca y NnpupoaHMM HayKama u3pasuTo je noBe3aHa C NoApyyjem NpUMpoaHUX HayKa Koje ce
UCTPaXKkyje M CTora ce He MOMKe OLMjEHUTU M30/10BaHO. HEeKM ajTeMU/UCIUTHU 3a4aum Y UCTPaXKMBakbY
TIMSS 2019 “3 npuMpoaHMX HayKa U y YeTBPTOM paspedy he MpouumjeHUTU jeaHy WM BULLIE BaXKHUX
Hay4YHWX NPaKCK 3aje4HO ca CafprKajeM HaBeAeHUM Yy cagpiKajHoj 061acTM M NpouecMma pasmuiL/bakba
HaBeAEeHUM Y KOTHUTUBHOM AOMEHY.

Cadpicaj u KOHMeKcm 3a yyerbe mamemamuke U NPUpPoOHUX HayKa

TIMSS KopucTM LWKMPOKO AedUHUCAH KYPUKYAYM, Kao TNaBHM OPraHU3aLMOHW KOHUENT Yy
pa3maTparby HauMHa MpyXKarba OOPaA30BHUX MPWUIMKA YYEHMLMMA, Kao U (aKTopa KOju yTUYY KaKo
yyeHuum mory ga kopucte Te moryhHoctn. Mogen TIMSS KypuKyayma uma Tpu acnekra: npedsuheHu
KYPUKYAYyM, peanu308aHu Kypukysaym U rnocmuz2Hymu Kypukysaym. OHW npencrassbajy, PeCNeKTUBHO,
npeameTe MaTeMaTUMKy M HayKy, 33 Koje ce o4yeKyje O3 YYEeHUUM yye OHaKO KaKo je aeduHucaHo
06pa3’oBHNM MOAUTUKAMa KyPUKYIyMa/HacTaBHUM MporpamuMma Yy CBaKO] ApMKaBW, Te Kako 6wu
o06pasoBHU cuctem Tpebano aa byae opraHMsoBaH ga omoryhu To yyerse. [lakne, pagm ce o Tome WTa ce
3anpaBo NoAy4aBa y YYMOHMLLAMA, KapaKTEPUCTUKE OHUX KOjU NoAy4vaBajy M KaKo ce TO MOAyYaBa, U Ha
Kpajy, WTa CY YYEHULM HAYYMUJIU U LUTA MUC/IE O YYeHY OBUX NpegmeTa.
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Cnuka 1.2 Mogpgen TIMSS Kypukynyma

HauuoHanHu/gpskasHu, coumjanHm
M 06pa30BHU KOHTEKCT

MpeasuheHu

KYPUKYIYMm

KoHTekct gomahunHcTBa, WKone
HacCTaBHMKa, yYnoHuLe

PeannsoBaHu
KYPUKYYM

YyeHunuKa nocmrHyha 1 CTaBoBU |

MocTnrryTH

KYPURYYM

nzeop: Mullis, I. V. S., Martin, M. O. (2017). TIMMS 2019 Assessment Frameworks, cmp.4

Oa 6u npasunHo pearoBann Ha TIMSS ucnuTHe 3adaTke, yyeHMUM mMopajy 6BUTM ynosHatu ¢
MaTEMATUYKMM CaprKajeM KOju ce oujeryje, aanm UCTO TaKo MOPajy Aa MCKOPUCTE HU3 KOTHUTUBHMUX
BjewTMHa. ONucrBarbe OBUX BjeLITUHA Urpa NpecyaHy yaory y passojy npoLijeHe Kao wTo je TIMSS 2019,
jep cy oHe K/by4He Kako 61 ce ocurypano ga UcTpaxkuBare NOKpMBa oarosapajyhu pacnoH KOrHUTUBHUX
BjeLUITMHA Kpo3 Beh U3/10XKeHe JOMEHE cafprKaja.

Tabena 1.4 KoOrHMTMBHM AOMEHU U3 MaTemaTUKe 3a 4eTBpTHU paspea TIMSS 2019

KOrHUTMBHU JOMeHN MpoueHaT
3Hambe 40
MpumjeHa 40
Pacyhusame 20
T —
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Tabena 1.5 KorHutnsHm 3axtjeBu y TIMSS 2019 Kypukyayma 3a maTeMaTUKy

KOrHMTMBHM 3axTjeB Onuc

3Hake Mpucjeha ce aedpuHULMja, TEPMUHA, MjEPHUX jeANHMLA, TEOMETPUjCKUX
cBojcTaBa M 3anuca (Hnp. a+a+a+=3a). MNpeno3Haje 6pojesBe, u3pase,
Ko/MMunHe un obnuke. [penosHaje nojmoBe KOjU Cy MaTemaTUuKu
€KBMBANEHTHN (HNP. EKBMBAJMIEHTHE PaA3/IOMKe, AeummanHe bpojese U
NPOUEHTE, pPasnunTe OpUjeHTaunje jegHOCTaBHUX TEOMETPUjCKUX
¢durypa). Knacuoukyje n rpynuiue 6pojese, n3pase, KOANMYMHE U 06AUKe
npema 3aje4HUYKMM CBOjcTBMMA. PauyHa ca npupogHum 6pojeBuma,
pasnomuMma 1 geummanHum 6pojesuma. MNpoujerbyje pesyntaTt payyHcke
onepauunje. M3BpLuaBa pyTUHCKe padyHcKe onepauyuje. Mopean 6pojese u
objekTe npema csojcTBy. [poHanasuM uHbopmauunjy Ha rpaduKoHy, y
Tabenn, TEKCTY MM HEKOM APYrom U3BopY. KOpUCTU mjepHe MHCTPYMEHTe
n 6upa oarosapajyhe mjepHe jeanHue.

MpumjeHa Bupa opgrosapajyhy onepauwujy, cTpaternjy wam anaT 3a pjellaBarbe
npobnema Kafja je nos3HaTa npoueaypa, anroputam WAM meToaa
pjewasarba. [peactas/ba  MHPopmaumje M nopatke Tabenom w
rpadmukoHom. Kpeumpa ogrosapajyhu mogen, Ha npumjep jeaHaunHy,
HejeaHauUHy, TreoMeTpUjcKy urypy uAM aujarpam Koju moaenyje
npobaemcKy cuTyaumjy. FeHepulle ekBMBANIEHTHA NPeACTaB/batba AATUX
MaTeMaTMUYKUX NOjMOBa UM ogHoca. lNpumjersyje cTpaTernje n onepauuje
pjewasarba npobnema ykydyjyhu nosHate mMaTtemaTUYKe KOHLUENnTe M
npoueaype.

Pacyhueare Oppehyje, onucyje n Kopuctu sese nsmehy 6pojesa, n3pasa, KOANYMHA U
obnunka. [loBesyje pasnnunTe MaTeMaATUUYKe MOjMoBe, KOMOUHYyje
MaTeMaTUUKe UYMHEHMLLE, KOHLUENTE WM Mnpoueaype Kako 6w gowao Ao
pjewera npobnema. MNpoujeryje anTepHaTUBHE cTpaTernje u pjelere
npobnema. [JoHOCKM BanngHe 3aK/bydke Ha TeMesby WHbOpMauuja U
AOKasa. [laje ncKase Koju npeacTaB/bajy O4HOCE HA YOMWTEHMjEM U WIKpe
npumjerbMBoMm Hueoy. Ob6pasnaxe maTeMaTUyKe aprymeHte Koju
NoAprKaBajy CTpaTernjy Unm pjellerse.

nzeop: Mullis, I. V. S., Martin, M. O (2017). TIMMS 2011 Assessment Frameworks, cmp. 23-25

CBaKu 04, KOTHUTUBHUX LOMEHA Y HAYLM CaAPKN HEKONMKO F1aBHUX TEMATCKUX NOApYYja, @ CBaKo
TEMATCKO Nogpy4je 3ay3BpaT yK/by4yje jeaHy unmv euiie Tema. CBaka je Tema f043aTHO onucaHa nocebHUm
LM/bEBMMA KOjU NPeACTaB/bajy OMEKMBAHA 3HAHA, CNOCOBHOCTM U BjeLITUHE YYEHWUKA OLMjeHEHE YHYTap
cBake Teme. OujersMBarbeM YETBPTOr pa3pesa, CBakM UWb A0bMja NPUBAMMKHO jefHaKy TEXUHY Yy
norneany 6poja 3agataka 3a oljernBaHb-E.

Tabena 1.6 KorHMTMBHM fOMEHM U3 HayKe 3a YeTBPTH pa3pepq TIMSS 2019

KOrHUTUBHM AOMEHU MpoueHaT
3Hame 40
MNpumjeHa 40
Pacyhusame 20
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Tabena 1.7 KorHutusHm 3axtjeBun y TIMSS 2019 Kypukyaymy 3a HayKy

KOrHMTMBHM 3axTjeB
3Hame

Onuc

MNpenosHaje UAKM HaBOAM YMHEHMLLE, OAHOCE U MOjMOBE; Npeno3Haje
KapaKTepUCTMKe nam ceojctea ogpeheHnx opraHnsama, matepujana u
npoueca; uaeHTUOUKyje oarosapajyhe HamjeHe HayyHe onpeme u
npoueaypa; npeno3Haje U KOPUCTUTU HAyYHWU pjeyvHuK, cumbone,
KpaTuue, jeauMHuue w ckane. Onucyje wuauM wnaeHTUdPUKyje onuce
CBOjCTaBa, CTPYKTYpa U PpyHKUMja opraHn3ama u matepujana, Te ogHoca
nsmehy opraHusama, maTepujana M npoueca M nojasa. MpyKa uau
naeHTMoMKyje npumjepe opraHMsama, maTepujana M npoueca Koju
UMajy oapeheHe KapaKTePUCTUKeE; pasjalltbaBa M3jaBe YMHEHMLA UK
KOHLenaTa ogrosapajyhum npumjepmma.

MpumjeHa

YtBphyje v onucyje cAMYHOCTU U pasnvKe namehy rpyna opraHnsama,
maTepujana WM NpoLeca; pas/nKyje, pasBpcTaBa WAM COpPTUPA
nojeauHe npeameTe, matepujane, OpraHM3Me U Mpouece Ha Temesby
KapaKTepucTUKa M cBojcTaBa. MoBesyje 3Hate 0 TEME/bHOM Hay4yHOM
KOHUENTY C NOCMaTPaHUM WM 3aK/by4YeHUM CBOjCTBMMA, MOHALWaEeM
wnn ynotpebom npeameTa, opraHvMsama wauM matepujana. Kopwctu
Avjarpam WMAM  OpyrM MOAEN [Aa MOKaXKeTe 3Hakbe O HayyHum
KOHLENTMMa, 4a UAyCTpyje Npouec, UMKAYC, OAHOC UAU CUCTEM UM Aa
npoHahe pjewera HayyHor npobaema. KOpUCTU 3Harbe M3 Hay4HUX
KOHUEenaTa 3a Tymauyerbe pPeNeBaHTHMX TEeKCTyaslHUX, TabenapHwux,
CAVKOBHUX M rpaduukux uHbopmaumja. Hasoam wunm oppehyje
objaltberbe onaxKaHor Uan npupoaHor peHomeHa Kopuctehu HayuHU
KOHLENT WUAM NPUHLMM.

Pacyhusame

MpenosHaje enemeHTe Hay4Hor Npobaema u ynotpebs/baBa peneBaHTHe
MHbOopMaumje, KoHUeNTe, ogHoce U obpacle nojataka 3a 04roBop Ha
nuTarba M pjelasarbe npobaema. OAroBopu Ha NMTara Koja 3axTujeBajy
pa3maTparbe BULIE PA3ANYMTUX PaKTopa WMAM MOBE3AHUX KOHLenaTa.
dopmynnwe nutarba / xunotetnwe / npeasuha. Popmynniwe nuTarba
Ha Koja je moryhe oAroBopuTK UCTPaXKMBakbeMm U Npeasuha pesyntate
UCTpaXKMBarba € 063Mpom Ha MHPOpMauMje O Au3ajHY; dpopmynuiue
npoBjep/bMBe MPETNoCTaBKe Ha OCHOBY MOjMOBHOI pasymujeBarba U
3Hatba M3 MCKYCTBA, MNocMaTtparba W/UAM  aHanuse  HayudHux
MHbOPMaUMja; KOPUCTM [OKase M KOHLUENTyasHO pasymujeBarbe 3a
npegsuharbe edekata nNpomjeHa OMOMOWKMX UAUM PUIMYKMX CTakba.
MnaHupa wcTparkMBarba MAM Mpoueaype NPUKAaZHe 32 OAroBOP Ha
Hay4yHa NUTakba WKW TeCTUpakbe XUMNOoTe3a; Onucyje Wan npenosHaje
KapaKTepuctuke [06po  OCMULL/BEHUX UCTPaKMBakba Yy CMUCAY
Bapmjabau Koje ce mjepe U KOHTPOIMLLY U Y3POYHO-MOC/bEANYHNX BE3A.
Oujerbyje antepHaTUBHa oObjallrberba; OAMjepaBa MNpPeAHOCTM W
HefoCTaTKe 3a AOHOWEHEe Of4JjlyKa O anTepHaTMBHMM MpouecMma u
maTepujannuma; npoujeryje pesyatate UCNUTUBAHbA C 063MPOM Ha
[0BOJLHOCT MoAaTaka Koju NoAprKaBajy 3aKk/by4yke. M3BpluaBa BasbaHe
3aK/byUKe Ha TeMe/by Onarkakba, A0Kasa M/UAKn pasymmjeBakba HayuHUX
KOHLenaTa; AO0HOCK o4roBapajyhe 3aKk/byuKe KOju ce 0gHOCe Ha NUTaka
WM XMNOTEe3e, Te NOKA3yje pasymMujeBatbe y3poKa U NoC/beanua.
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3axeanHocm ceum yvyecHuyuma TIMSS 2019 ucmpaxcusarba

Ha Kpajy yBoaHux nHdopmaumnja o TIMSS ncTpaxkmBarby *KeaMMo jow jeAHOM Aa HarnacMmo
Ba*KHOCT yyewha bocHe n XepuerosuHe y mehyHapoaHUM UCTPaXKMBatbMMa Kako BMCMO oapKann Kopak
Ca CaBpeMeHMM BaACMUTHO-06Pa30BHMM MeTOoAaMa WMCMUTUBAHbA, C UM/beM AobWjarba 06jeKTUBHUX
nokasaTesba O YCNjewHOCTM 06pa3oBHMX cUCTEMA M yrnopehuBarwa ca 3em/baMa pPermoHa U cBujeTa.
Buajenn cmo aa ce TIMSS uctparknusarse cBaku UMKayc yHanpehyje n Hagorpahyje, Te ce Hagamo aa he
W HaLla ApKaBa Aa McnpaTu u ucnowTtyje mehyHapoaHe obpasosHe TpeHaoBe 1 ga he omoryhuti Hawoj
Ajeum KBanuTeTHO obpasoBakbe, NPaBeAHOCT M MPABMYHOCT Yy HalMM OOPa3’OBHMM CUCTEMMMA M
NPOXOAHOCT Ka 06pa30BHUM CUCTEMUMA Lnjenor ceumjeTa.

Y bocHun n XepuerosuHu nctpaxkusamwe TIMSS 2019 je cnposegeHo y nepunoay og 20. maja go
13. jyHa 2019. roamHe. 3axBa/byjeMo CBUM NpeAcTaBHULMMA 06pa3oBHMX BNACTU, KOOpAMHATOpPUMa M3
MWHKUCTapCTaBa obpasoBatba 3a TIMSS ucTpaxkmBarbe, OCHOBHUM LLKO/1aMa Ha OA4J/IMYHOj capag by TOKOM
npoueca npunpeme u cnposohera mehyHapoaHor nctpaxueara TIMSS 2019.

3axBa/byjeMO CBMM LUKOJICKUM KOOPAMHATOPUMA U TeCTaTopuma Ha OrPOMHOM TpyAay, pagy v
npodecnoHaNHOCTHK Koje Cy YNOXKUAN NpK cnpoBohery oBor mehyHapoaHOT UcTpaxusara. Baw oa3uns
W capaZkba Aajy nocebHy BaXKHOCT y cnposoherby UCTpaXkMBakba. 3aXBasbyjeMo Ce yYeHUUMMa YeTBPTUX
pa3pesa, Koju cy y4ecTBOBa/IM Y UCMINTMBAKLY, HA OAFOBOPHOM M CaBjECHOM UCMYHaBakby TECT-KHMKMLA
M YNUTHUKA. XBafa CBMM poauTe/bMma/cTapate/bMma Koju cy NpenosHaaM 3Hayaj M CBpPXy OBOT
mehyHapoaHor UCTpaKMBakba Te NPUCTanm Ha ydyewwhe uxoBe ajeue y uctpaxkmsamy TIMSS 2019 1 Tume
omoryhuau yHanpehere Bacnutarta U 06pasoBarba y BOCHU 1 XepLerosmHMu.

1.2 HWuHcmpymeHmu kopuwheHu y TIMSS 2019

[Bunje BpcTe MHCTpPYMeHTa cy KopuwheHe y nctparkmnsarby TIMSS 2019: ynutHnum n 14 tect-
KHUKMLLA, KOje Cy cagpikaBase NuTakba U3 maTeMaTUKe U NPUPOLHUX HayKa.

3a NnpuKyn/bakbe NoAaTaka y UCTpaxkueamy KopuwheHe cy 4 BpcTe YNUTHUKA:

- YNUTHWMK 3a WwKone

- YNWUTHWK 33 HacTaBHUKe

- YNWUTHUK 3a y4yeHuKe

- YNWUTHUK O paHOM y4yetby (YIUTHUK Cy NONyHaBaAM poauTesbu/cTapatessu)

MpuaMkom Kpeuparba M u3bopa 3agataka BpuweHe cy MehyHapogHe KoHcynTauuje ca
HaLMOHaHMM/ APsKaBHUM LLEEHTPMMA 3eMasba YYecHULA.

YnumHuK 30 WKose je WMHCTPYMEHT KOju je NOonyHaBao AMPEKTOpP LWKOMAe YyyecHuue y
ncTpaxknBary. OBUM MHCTPYMEHTOM A06MjeHM cy NoaaLm O KOHTEKCTY Y KOjem ce OfBMja yyerse, Kao
LUTO je Be/INYMHA LWKOJ1e, BeIMYMHA MjecTa Yy KOjeM je LUKOA CMjeLllTeHa, Tpajakbe HacTaBe, ONnpeM/beHOCT
WKOME, aKLeHaT KOjU LIKOJIA CTaB/ba Ha YCMjex yYeHWKa, nofatke o 6e36je4HOCTM M AUCUMNAMHM
YYEHMKa, NPeTXo4HOj NPUNPEeM/bEHOCTM YYEHUKA 33 NOa3aKk y WKOMY U CTPYYHOj CNpemu AMpeKTopa
wKona (TIMSS 2019, YNUTHUK 3a LLKOJIe, YETBPTU pa3pes).

YNumHuk 30 HaCmasHUKe faje WNPOK CNeKTap nogaTaka o AemorpadCKkMM KapaKkTepucTKama
WUCNWUTAHWUKA, O HaCTaBHOj npakcu, npodecMoHaHUM KBanuduKaumjama M NpUNPEeM/bEHOCTU
HacTaBHWKa. HacTaBHMUM cy Takohe, AaBanM OArOBOPE Ha NUTakba KOja Ce TUYY HEKUX KapaKTepuUCTMKa
LUKONICKOT OKpY¥erba, capaghe ca ApPYrMm HacTaBHUUMMA, 3a[0BO/bCTBO MOC/OM, HAYMHA Ha Koju
peanusyjy HacTasy, Npenpeka M3a3BaHUMM MNOHallakbeM YyYeHMKa, CTeMneHa y KojeM LUKoNa BpejHyje
aKaZeMCKM ycnjex, Temama Koje cy obpaheHe y OKBUPY HAacTaBHOr NPOrpama, Te O HauMHy OLjerbMBakba,
3apaBatba gomaher paga u Kopuwherwy uHPopmaumoHux TexHonornja (TIMSS 2019, YnNUTHUK 3a
HaCTaBHUKe, YEeTBPTM pa3pen).

YRUMHUK 30 y4eHUKe Cafpu nntakba 0 ONpem/beHOCTM A0MaNMHCTBA Y KOjeM YYEHMK KUBK, O
Nnopu1jekny poamTes/ba U yd4eHUKa, U30CTajakby YYEHUKa M3 LIKOo/e, ynoTpebn padyHapa U CBPCU HUXoBe
ynotpebe. YyeHNuM cy AaBaaM oAroBope Ha MUTarba O HaYMHY Ha KOjU AOXKMB/baBajy CBOjy LWIKOAY, O
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BPLWHAYKOM HacW/by Yy LIKOAW, Te O OoAHOCYy Mnpema npeameTMma — matematvuM u npeamety/
npeaMeTMma Koju nsydasajy NpupoiHe HayKe, Kao M Npema YacoBmma 1 yumtesby (TIMSS 2019, YNUTHUK
33 YYEeHUKe, YETBPTU paspes,).

YAUMHUK O pPaHOM y4ery, KOjU je HamujerbeH poauTe/buma/ctapaTe/bMma YUYEeHMKa,
npeacTaB/ba MHCTPYMEHT KOju je yBeaeH No npBu nyT y umkaycy TIMSS 2015. Ogrosopuma u3s osor
yNUTHWKA aobuja ce 6a3a nogataka 0 HaYMHMMA Ha KOje cy poAmuTe /by Npunpemanu ceojy Ajeuy npuje
noslacKa y WKOJy M 3HakbMMa Ca KOjuMa Cy Ajeua KpeHyna y Nnpsu paspes,. MicnutaHnum cy oarosapanm
Ha NUTaka o AjeTeToBOM noxaharby NpeaLKOACKOTr BacnuTarba M 06pa3oBakba, YNTakby KHbUra, Urpaky
ca 6pojeBMMa, yUyerby Nrcarba M YnTarba. YNUTHUKOM ce Aobuja yBua y coumoekoHomckm ctatyc (CEC)
nopoamue 1 oaHoC poauTesba Npema WKoAn K obpasoBarby (TIMSS 2019, YNUTHUK O paHOM y4yekby,
yeTBpTM paspea). Y umkaycy 2011 nocTtojao je camyaH MHCTpymeHT — Learning to Read Survey, anun 6uo je
HamMWjereH CaMO Makbem Opojy 3eMasba — OHUM Koje cy uctoBpemeHo ydyectosasie y TIMSS u PIRLS
NCTPaXKMBakby, @ Y30paK Cy YNHWUIM YYEHULUM YETBPTOT pa3pesa.

Tecm-KrbUXdcUUe 3a YeTBPTU paspes mjepe nocturHyha us wect obaacti cagpkaja, 40K Y OCMOM
paspeay oBux o6nactM nma ocam. Mjeperse nocturHyha ce o6aB/ba Ha TP HMBOA 3Hakba.

2. MNOCTUTHYRA U YCNJEX YHEHMKA YETBPTOI PASPEAA Y TIMSS 2019
Y BOCHU U XEPUETOBUHU

C/bepehe nornas/be Npoy4yaBa pesynTate ucTpaxkusarba TIMSS 2019, Te pasmaTtpa nogatke o
yYeHMUMMa 4eTBpTOr paspeda Yy buX. lMornaB/be cagp)KM OCHOBY 33 pa3ymMujeBarbe YYEHUYKMX
nocturiyha y matematuum 1 NnpupoaHUM Haykama Kao u nopeherbe pesyntata buX c oHum y gpyrum
3em/bama.

2.1 Ycnjex y mamemamuuyu u npupoOHUM HayKama

YyeHuum YeTBpTOr paspesa y buX cy Ha TecTy U3 matemaTtmke octBapuam nocturHyhe og 452
6043, a Ha TecTy U3 NpUPOAHMX HayKa 459 6oaosa. NMocTurHyhe octeapeHo Ha o6a TecTa NO3ULMOHMPA
BuX ucnog npocjeka TIMSS ckane Koju nsHocu 500 6ogoBa M pasnMKa y OAHOCY Ha Npocjek jecTe
CTAaTUCTUYKKM 3HaYajHa.

MNpema nocturHyhy ns matemaTtvKe, y4eHULUM U3 BUX NOCTMIKY CAMYAH Pe3yaTaT Kao HMXOBU
BpwHbaum u3 LipHe Fopa (453 6oaa), CjesepHe MakeaoHuje (472 6oaa) unu Katapa (449 6oaos.a). MNo
nocturHyhy us npupoaHmx HayKka, buX je nonpuamyHo usjegHavyeHa ca nocturHyhuma ydeHmka ms LipHe
Fope (453 6oaa) nnu JepmeHnje (466 6oa08Ba).

YueHunum us buX 3HauyajHo 6o/be npocjedHo nocTurHyhe M3 matemaTmMke ocTBapyjy y ogHOCY Ha
BpwHaKe M3 Yunea, MpaHa, OmaHa, Cayaujcke Apabuje, MapokKa, CjesepHe AdpuKe, MaKnctaHa U
®dunnnunHa. CTaTUCTUYKM 3HAYajHO b6osbe pesynTaTe MOCTUNKY BPLWHALM Yy OCTa MM 3eM/bama
ydyecHuuama TIMSS 2019 nsyses BpwHsaka y LipHoj F'opu, Kocosy u KaTtapy.

MocturHyha y nNpupooHMM HayKama Cy C/MYHA, CTAaTUCTMYKM 3HAYajHO y4vyeHuuM bocHe U
XepueroBnHe umajy 6os/ba nocturHyha opn yyeHuka u3 WMpaHa, OmaHa, AsepbejyaHa, CjeBepHe
MakepnoHuje, KocoBa, Cayanjcke Apabuje, Mapoka, KysajTa, CjesepHe AdpuKe, MNakmctaHa n duannuHa.
OcTane 3emsbe yyecHuue, nsyses pysuje, LipHe Flope 1 JepmeHuje ocTBapyjy CTaTUCTUYKKM 3HAYajHO 6osbe
pesynTaTte.

Opf 3em/ba OKpyKera 6osba nocTurHyha M3 matemaTuKe, a Koja cy u3Hag npocjeka TIMSS ckane,
ocTBapyjy ydyeHuum us Cpbuje (508 6ogosa) n Xpsatcke (509 6og0Ba). CAMYHO je M ca NPOCjeYHUM
nocturHyhnma 13 npMpoaHuX Hayka, ydeHunum ns Cpbuje noctmxky 517 604083, a yueHMUM U3 XpBaTcKe
524 6opa. Crbepneha Tabena gaje npukas npocjedyHMx pesynTaTa 3emasba ydecHuua TIMSS 2019 wms
MaTeMaTMKe 33 YeTBPTU paspes.
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Tabena 2.1 [MNpuKas npocje4yHUx pesyarata semasba yyecHuua TIMSS 2019
M3 MaTeMaTUuKe 3a YeTBPTU paspes

3emsmba MpocjeuHo nocturHyhe
CuHranyp 625(3,9) A
XoHr KoHr CAP 602 (3,3) A
JykHa Kopeja 600 (2,2) A
Kunecku Tajnej 599 (1,9) A
JanaH 593 (1,8) A
Pycka degepaumja 567 (3,3) A
CjesepHa Mpcka 566 (2,9) A
EHrnecka 556 (2,7) A
Mpcka 548 (2,5) A
JleToHuja 546 (2,6) A
HopBewwka 543 (2,2) A
JluTBaHuja 542 (2,8) A
AycTpuja 539 (2,0) A
XonaHauja 538(2,2) A
CAL 535(2,5) A
Yewka Penybauka 533 (2,5) A
Benruvja (dnamaHcku guo) 532(1,9) A
Kunap 532(2,9) A
DUHCKa 532(2,3) A
MopTyran 525(2,6) A
[aHcka 525(1,9) A
Mahapcka 523 (2,6) A
Typcka 523(4,4,) A
Lseacka 521(2,8) A
Hbemauka 521(2,3) A
Mosbcka 520(2,7) A
AycTpanuja 516 (2,8) A
AszepbejLiaH 515(2,7) A
Byrapcka 515 (4,3) A
Wtanuja 515(2,4) A
KasaxcTaH 512 (2,5) A
KaHaga 512(1,9) A
CnoBayka Penybauka 510(3,25) A
XpBaTcKka 509 (2,2) A
Manta 509 (1,4) A
Cpbuja 508 (3,2) A
LWnaHuja 502 (2,1)
Mpocjek TIMSS ckane

JepmeHwja 498 (2,5)
AnbaHuja 494 (3,4)
Hosu 3enaHp 487 (2,6) ¥
dpaHLycKa 485(3,0) V¥
rpysunja 482(3,/9¥
YAE 481(1,7) ¥
baxpevH 480(2,6) ¥
CjesepHa MakefioHuja 472 (5,3) ¥
LipHa lopa 453 (2,0) V¥
BocHa 1 XepuerosuHa 452 (2,4) V¥
Katap 449 (3,4) Vv
Kocoso 444 (3,0) ¥
Mcnamcka Penybavka UpaH 443 (3,9) V¥
Yune 441(2,7) ¥
OmaH 431 (431)V
Cayaumjcka Apabuja 398(3,6) ¥
Mapoko 383(43) VY
KyBajT 383(4,7) ¥V
CjesepHa Adpuka 374(3,6) ¥
MakuctaH 328 (12,00 ¥V
duannuHm 297 (6,4) ¥
PermoHanHu eHTUTETU

I'pag MockBa, Pycka ®epepaumja 593 (2,2) A
[ly6au, YAE 544 (1,6) A
Keebek, KaHaaa 532(2,3) A
Magpua, WnaHuja 518(2,2) A
OHTapwo, KaHaga 512 (3,3) A
A6y [labu, YAE 441(2,3) ¥

N —
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HanomeHa: TIMSS-oea ckana nocmueHyha ycriocmassmeHa je 1995. 2o0uHe Ha OCHosy
KombuHosaHe pacnodjene nocmuzHyha ceux 3emarba Koje cy yyecmesoesane y TIMSS 1995. [a 6u ce
omozyhuna peghepeHmHa mayKka 3a nopehere 3emarba, ma UeHmMpPassHa Mayvka Ha ckanau od 500 buna
je cmjewumeHa Ha cpeduHu KombuHosaHe ducmpubyyuje nocmuzHyha. JeduHuue ckasne odabpaHe cy
mako 0a 100 6o0o8a odz208apa cmaHAapOHom odcmynary ducmpubyyuje.

CmaHOapOHa 2pewKa NpuKa3aHa je y 3a2padu. 3602 300Kpy#UBArbA, HEKU pe3yamamu mozy
6uMmu HeKoOH3UCMeHMHU.

A [lpocjek 3Ha4ajHo suwu 00 npocjeka TIMSS ckane
V [pocjek 3Ha4ajHo HUxu 00 npocjeka TIMSS ckane

Uzsop: IEA's Trends in International Science and Science Study - TIMSS 2019

Kao u y uctpaxusamy TIMSS 2015, Hajbosbe nocTurHyhe U3 matemaTMke OCTBapu/ie Cy 3eM/be
Janekor uctoka - Cunranyp, XoHr KoHr, JyxHa Kopeja. Cnnjege JanaHn, Pycka ®epepauymja n CjeBepHa
Mpcka. CamKa 2.1 npukasyje npocjedyHa nocTurHyha ydyeHWKa 4YeTBpTOr paspena M3 maTemaTuke y
3eM/baMa pervoHa.

Cnuka 2.1 Ycnjex U3 matemaTtuKke y 3em/bama permoHa

IEEIC LR S
WYL SSS————————————— RV
MehyHapOAHN MTPOCieK | [ — | 500
A ———————— 94

C. MaKkefoHuja

LpHa lopa
BuX | | d (452
KoCoB0 | —— 444
350 400 450 500 550

MpocjeuaH pesyntar

Y 06nacTv NpupogHUX HayKa, Takohe, npearbave 3emsbe asumjckor noapydja, CuHranyp, Jy»xHa
Kopeja. Mopeg, tbux, n3y3eTHO BUCOKO nocTurHyhe busbexke Janan, Pycka ®eaepauymja, KuHeckm Tajnej u
durHCKa. 3anaxa ce 3HayajHa pasMKa uamehy ycnjexa oBUX 3eMasba M 3eMasba Koje 3ay3nmajy mjecto Ha
AHy TIMSS ckane, rgje ce rpynuwy BehnHom apancke 3emsbe. Y o61actm npupogHux Hayka buX ca 459
6op08Ba je ocTBapuaa 6osbe nocTurHyhe Hero y matemaTuum.

YHyTap BuX npocjeyHa nocturHyha ydyeHuWKa M3 pasnanuuTux aujenosa (KaHToHM, Peny6suvKa
Cpncka, bpyYKo OUCTPUKT) y MaTeEMATULM CY Ha HUBOY HUCKe pedepeHTHEe BPUjeaAHOCTU. YUEeHUUM U3 Tpn
KaHTOHA MOCTUXKY MpOCjedaH pe3ynTaT Koju je U3Hag npocjeka buX, WTo je cayyaj n ca y4eHuunma us
Penybnuke Cpncke, npu yemy yyeHuuu mn3 Penybnmke Cpncke umajy CTAaTUCTMUKM 3HAYajHO 60/bu
pe3ynTaT o4 ApKaBHOr Npocjeka. Kag roBoprmo o passinkama npocjedHnx nocturHyha namehy KaHToHa,
CTAaTUCTMYKM 3HA4ajHe pasiuKe HanasMmo camo u3mehy 3eHW4YKo-gob60jcKor KaHToHa M KaHToHa
CapajeBo y KOpuCT yyeHuKa us KC.
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Tabena 2.2 [MpuKas npocje4yHUx pesyatata semasba yyecHuua TIMSS 2019
M3 NPUPOAHUX HayKa 3a YeTBPTU paspeq,

3em/ba MpocjeuHo nocturHyhe
CuHranyp 595 (3,4) A
Jy»kHa Kopeja 588 (2,1) A
Pycka ®eaepaumja 567 (3,0) A
JanaH 562 (1,8) A
KuHecku Tajnej 558 (1,8) A
duHCKa 555 (2,6) A
JleToHuja 542 (2,4) A
Hopsewwka 539 (2,2) A
CAL 539(2,7) A
JlutBaHwuja 538 (2,5) A
LLiseacka 537 (3,3) A
EHrnecka 537(2,7) A
Yewka Penybauka 534 (2,6) A
AycTpanuja 533(2,4) A
XoHr KoHr CAP 531(3,3) A
MNosbcka 531(2,6) A
Mahapcka 529 (2,7) A
Mpcka 528 (3,2) A
Typcka 526 (4,2) A
XpBaTcKka 524 (2,2) A
KaHapga 523(1,9) A
[aHcka 522 (2,4) A
AycTpuja 522 (2,6) A
Byrapcka 521(4,9)A
CnoBayka Penybauka 521(3,1) A
CjeBepHa Mpcka 518(2,3) A
XonaHauja 518(2,9) A
Hbemauka 518(2,2) A
Cpbuja 517 (3,59) A
Kunap 511(3,0) A
LWinaHuja 511(2,0) A
Utanuja 510(3,0) A
MopTyran 504 (2,6)
Hosw 3enaHg, 503 (2,3)
Benruja (pnamaHckm guo) 501 (2,19
Mpocjek TIMSS ckane

Manta 496 (1,3) ¥
KasaxcTaH 494 (3,1)
baxpeuH 493 (3,4) V¥
Anbanuja 489 (3,5) V¥
dpaHuycka 488 (3,0) ¥
YAE 473(2,1) ¥
Yune 469 (2,6) ¥
JepmeHuja 466 (3,4) ¥
BocHa v XepuerosuHa 459 (29) V¥
I'py3unja 454 (39) V¥
UpHa lopa 453 (2,5) ¥
Katap 449 (39) V¥
MpaH 441 (41) VY
OmaH 435(4,1) ¥
AzepbejuaH 427 (3,3) ¥
CjeBepHa MakegoHuja 426 (6,2) ¥
Kocoso 413(3,7) ¥
Cayavjcka Apabuja 402 (4,1) ¥V
KyBajT 392(6,1) ¥
Mapoko 374(58) ¥
CjeBepHa Adpuka 324(49)V
MNakucraH 290(13,4) Vv
duamnuHmn 249 (7,5) ¥V
I'pas MockBa, Pycka ®epepauuja 595 (2,2) A
[y6au, YAE 545 (1,7) A
OHTapwo, KaHaga 524 (3,2) A
Magapug, LWnaHuja 523(2,0) A
Keebek, KaHaga 522 (2,5) A
A6y [1abu, YAE 418 (2,8) ¥
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HanomeHa: TIMSS-o8a ckana nocmueHyha ycriocmassseHa je 1995. Ha memesby KOMbBUHOBAHE
pacrniodjene rnocmueHyha ceux 3emasrod Koje cy yyecmeosane y TIMSS 1995. [la 6u ce omozyhuna
pedepeHMHa mayka 3a nopehere 3eMasba, Ma YeHMpPAaHa Mavka Ha ckanau o0 500 buna je cmjewmeHa
Ha cpeduHuU KombuHosaHe ducmpubyyuje nocmueHyha. JeOuHuue ckasne odabpaHe cy mako 0a 100
60008a 00z208apa cmaHAapOHoOM odcmynary ducmpubyyuje.

CmaHOapOHa epewKa NPUKA3aHa je y 3a2paou. 3602 300KPYyHUBAHA, HEKU pe3yamamu moay
6uUmMu HeKOH3UCMeHMHU.

A [lpocjek 3Ha4ajHo suwu 00 npocjeka TIMSS ckane
V lpocjek 3Ha4yajHo HUXcu 00 npocjeka TIMSS ckane

U3sop: IEA's Trends in International Science and Science Study - TIMSS 2019

YHyTap BuX npocjeyHa nocturHyha ydyeHuWKa M3 pasivunTux aujenosa (KaHToHM, Peny6suvKa
Cpncka, BpYKko ANCTPUKT) y NPUPOAHMM HayKama Cy Ha HUBOY HUCKe pedepeHTHe BpujeAHOCTU. YYeHULM
M3 NeT KaHTOHA NOCTUXKY NpocjedaH pe3ynTaT Koju je n3Hag npocjeka buX, wTo je cayyaj n ca yyeHuuuma
n3 Penybamke Cpncke n Bpuko AUCTpUKTa, anun Te 60A0BHE Pas/IMKe y O4HOCY Ha NpocjeyaH pesynTaTty
BuX HMCY CTAaTUCTMYKM 3HAYajHe. Kag roBopMmo 0 pasfiMkama npocjedHnx nocturiyha namehy KaHToHa,
CTAaTUCTMYKM 3HAYajHO NoLuKnje NocTUrHyhe Hanasmmo Kog y4eHuKa 3eHUUYKO-A000jCKOr KAHTOHaA Y 04HOCY
Ha ydyeHuKe KaHToHa CapajeBo, Te [TocaBCKOr KaHTOHa.

Cnuka 2.2 npurKasyje NpocjeyHy ycnjewHoCT y4eHnKa y buX y npupogHum Haykama y ogHocCy Ha
MehyHapoaHM NpPOCjeK, Kao U HUXOB penatuBaH nosoxaj mehy 3em/bama OKpy»Kerba ¢ Baxkehum u
ynopeansum pesyatatuma TIMSS 2019.

Cnuka 2.2 Ycnjex U3 npMpoAHMUX HayKa y 3eM/bama permoHa

DB CKa | ——————— >4
POV e ——————— > 1
ey HAD O NP0 K | ———— 500
A aHN e ———— 39
BuX | | | 459

Lpra Topa  Re—— 453
G MaKe Ao | — 426
Kocoso  — 413

350 400 450 500 550

MpocjeyaH pesyntat
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2.2 nMocturHyha y BocHn 1 XepueroeuMHu npema pedepeHTHUM BpujegHoCTUMa/HMBOMMA
nocturHyha y matemaTuum M npupoaHUM HayKama

Ha ocHoBy nocturdHyha Koje ocCTBapyjy Yy4YeHUUM M3 CBMX 3emasba ydyecHuua y TIMSS
NCTPaXKnBaky, KOHCTpyMUcaHe cy mehyHapoaHe pedepeHTHe BpujeaHocTu (International benchmarks), a
y U3BewwTajuma Koje npunpema IEA nocturiyhe ce npmkasyje n MHTEpPNpPeTUpPa y 04HOCY Ha tux. MNocToje
yeTupun pedpepeHTHe BPUje4HOCTM - YETUPU HMBOA NOCTUTHYha:

HanpeaHu mehyHapogHu HMBO (625 60408a)

Bucoku mehyHapogHu Hueo (550 6oa08a)

Cpeatbn mehyHapogHu HuBo (475 6oaoBa)

- HucKM nnm ocHoBHU mehyHapoaHu HuBo (400 6oa08Ba)

OBe BpujegHOCTU ce AeduHMLWY HA OCHOBY 3ajaTaka Koje oapeheHa KaTeropuja yyeHuka
yCMnjewHo pjewasa, WTO 3HaA4YKM, 04, OHMX HAj3axTjeBHMjUX 3a[aTaKa, Koje pjellaBajy y4eHUUU 4dnje cy
KOMNeTeHuMje Yy HanpeaHOj KaTeropuju, na A0 HajjeaHOCTaBHUjUX, KOje pjellaBajy y4YeHuuM Koju
0CTBapyjy HACKO NocTUrHyhe Kao 1 y4eHUUM M3 NpeocTane Tpu KaTeropuje.

MpeTnocTas/ba ce Aa yYeHULM, KOjU OCTBApPYjy HMpP. BUCOKY pedepeHTHY BpUjeAHOCT, pjeLluaBajy
M 3apaTKe Kojuma ce ogpehyje cpeara M HUCKA pedepeHTHa BpujegHocT. OBa NPEeTnocTaBKka YMHM
OCHOBY M3BjelITaBatba Npema pedepeHTHUM BpUjegHOCTMMA, 360r Yera je yBujeK Bpoj yyeHUKa Koju
ocTBapyjy Buwe pedepeHTHE BPUjeLHOCTU MatbM Yy OAHOCY Ha OPOj yyeHMKa Koju OCTBapyjy HuKe
pedepeHTHe BpujeaHocTU. Takohe, mehyHapoAHM W3BELWTAajMu 3aCHOBAHW Ha 4eTupu pedepeHTHe
BPMjeAHOCTN UM KaKo MX Ha3MBamo YeTupu mehyHapogHa HMBoa nocTUrHyha npykajy n nogatke o Tome
KOjWU NpOLEHAT YYEHUKA Y jeiHOj 3eM/bM HMje AOCTUMIA0 HU HajHUXKM MehyHapoaHW HMBO nocTurHyha
(Mullis et al., 2016, Martin et al., 2016).

Y Tabenn 2.3 onucaHe cy mMaTemMaTUYyKe KOMMNETEHUMje yYeHMKa yunje ce nocturdyhe kpehe y
okBupy ogpeheHe pedepeHTHe BpujeaHoctun (IEA's Trends in International Mathematics and Science
Study - TIMSS 2019).
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Tabena 2.3 Onuc pepepeHTHUX BpUjeaHOCTU U3 MaTeMATUKE 3a YETBPTU paspes OCHOBHE LUKoNe

PedepeHTHa BpujegHoct/
MehyHapoaHu HMBO

Onwuc nocturHyha

HanpedHu mehyHapoOoHu
Hueo (625 600osa)

YyeHUUM cy Yy CcTakby Aa NpUMUjeHe 3Hakba UM KOTHUTUBHE
onepauuje y pasHOBPCHUM W PENaTUBHO CNOXKEHMM CUTyaumjama U aa
objacHe cBOj HauuH pacyhuBarba. PjewaBajy pasnvuuTte Cc/oXKeHe
BepbanHe npobneme Koju yK/bydyjy npupoaHe 6pojeBe, pasnomKe u
AeunmanHe 6pojese. lNpumjeryjy 3Habe 0 ABOAMMEH3MOHANHUM W
TPOANUMEH3MOHANHUM dUrypama y pasanumMTMm cutyauujama. Ymujy aa
Ha OCHOBY MHTepnpeTauuje 1 NpuKasuearba Nogataka pujewe npobaem
KOjW Ce CacToju 04, BULLE KOPAKA. YYUEHULM HA OBOM HMBOY MOTY Aa pujeLue
pasHe npobaeme y BULLE KOpPaKa KOju yK/bydyjy npupoaHe bpojese. Mory
ha npoHahy Buwe pjewera 3a npobnem. YyeHMUM MOry ga pwujelue
npobaeme Koju NoKasyjy pasymujeBare pa3siomaka, yK/by4dyjyhu n oHe ¢
pasNYMTUM Ha3mMBHULMMA. OHM MOTy nopenaTtu, A043BaTU M OA4Y3MMaTH
AeunmanHe 6pojese € jeAMUM UK ABa AeLMmanHa Mjecta. Y4eHUuUmy mory
4a NpyvMmuUjeHe 3Harbe O ABOAMMEH3MOHAIHUM U TPOAUMEH3UOHANHUM
obanumma y pasHum cutyaumjama. Mory aa upTtajy napanesiHe nHuje u
Aa pjewasajy npobaeme Koju yK/by4yjy NOBPLUMHY U 06MM reomeTpujcke
¢durype. Momohy nuHMjapa Mory uamjeputu AyxuHe objekata Koju
NMoYMkby WM 3aBpLUaBajy Ha MONOBWHM jeAuMHULE M OuUTaBajy apyre
mjepHe cKane. YYyeHWUM MOry Aa Tymade U npeacTaB/bajy nogaTke 3a
pjewasatbe nNpobnema y suwe Kopaka. OHM MoOry AaTv mMaTemaTUyKu
APryMeHT y NpUor CBOjUM pjellernma.

Bucoku mehyHapoOdHuU HU8oO
(550 60008a)

YueHuUM npumjeryjy KOHUENTya/sHO pasymMujeBarbe Kako 6u
pjewasann npobneme. Mory ga npuMMMWjeHe  KOHLENTyasHO
pasymujeBatbe Kako 6u pjewasanun BepbanHe npobneme Koju yK/bydyjy
onepauuje ca NnpupoaHMMm bpojeBMma. YUeHMLM NoKasyjy pasymujeBarbe
6pojeBHe npaBse, cagpxunaua, pakTopa 1M 3a0KpyKMBara 6pojeBa, Kao U
onepaumja € pasioMUMMa U AeunmManHum bpojeBuma. YyeHuumn mmajy
3Hatba O CBOjCTBMMA FreOMEeTPUjCKMX 0banKa u ceojcTBMMaA yraosa. Mory
[a VHTepnpeTupajy nogaTke U Kopucte noaaTke us tabena un rpadmKoHa
KaKo 6u pjewaBann matemaTuuke npobneme. Y4eHUUN HA OBOM HUBOY
npUMjerbyjy KOHLENTyanaHo pasymujeBatbe NpupoaHux bpojeBa Kako 6um
pujewnnn npobneme y nABa Kopaka. Mory ga mHoxe asoumndpeHe
6pojese u pjelwaBajy npobneme Ha Temesby HpojeBHe Npase, pa3/ioMakKa
n peunmanHux bpojesa. Mory aa npoHahy cagpkuoLe jeaHoundpeHnx
6pojeBa n ¢akTope 6pojeBa go 30, a Mory M Oa 3a0Kpyxe bpojese.
YyeHnumn mory a npenosHajy u3pas Koju npeactassba AaTy npobiemcky
cuUTyauujy M Mory fna npenosHajy M KopucTe OfHOoce ca TayHo
pedunHUcaHMm obpacuem. YyYeHUUM MOFYy Aa pujelle pasHe MjepHe
334aTKe Y jegHOM KopaKy. OHM mory aa Knacudukyjy u ynopeae pasHe
06/MKe W yrnoBe Ha Teme/by HWUXOBUX cBOjcTaBa. OHWM MOKasyjy
pasymujeBatbe OCHE CMMETpuje M MOry Aa npenosHajy Bese usmehy
ABOOMMEH3UOHAMHUX U TPOAUMEH3NOHANHUX 06AMKA. YUYeHUUN mory aa
pujewe npobneme Tymauyerbem MoOLaTaka MNPUKA3aHuMX y Tabenama,
KPYXHUM TpadUKOHMMA, MUKTOrPaMMMa WM JIMHUJCKUM WU CTYNYacTum
rpapukoHnma. OHM mory aa ynopehyjy nogatke n3 aBa npuKasa Kako bum
W3BYKJ/IM 3aK/byyKe.
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YyeHUUN Ccy Yy CTakby a3 NpuMjerbyjy OCHOBHA 3Hakba U3
MaTemaTuKe y jeAHOCTaBHUM cuUTyaumnjama. Mory ga obassbajy onepauuje
c TpouubpeHum u 4YeTBepoumbpeHMm 6pojeBMMa Yy PasAUUUTUM
cuMTyauMjama. YyeHuum Mory Ja npenosHajy v uptajy  obauke
jegHOCTaBHMX CBOjcTaBa. Mory ga unTtajy, MHTepNpeTnpajy n Oo3Havasajy
nogatke u3 rpadukoHa u Tabena. YY4eHUUM Ha OBOM HWMBOY MOKA3yjy
pasymujeBatbe uYeTBopoundbpeHux npupoaHux 6pojesa. OHM mory
cabupat n ogysnmatu yetsepoundpeHe bpojese y pasHUM cUTyaLMjama,
YK/bYUyjyhu npobneme Koju 3axTujeBajy ABa KopaKa. YYyeHuuM mory Aa
MHOXe U aujene TpoumndpeHe b6pojese jegHoumdpeHUm bpojem. OHM
MOry Aa npenosHajy u3pase Koju npeactaB/bajy jeAHOCTaBHe cuTyauumje.
Mory aga cabupajy 1 nopeaajy aeummantHe 6pojese u page c pasnoMmumma
ynju je 6pojunay sehm og 1.

Cpedru mehyHapoOHu
Hueo
(475 60006a)

YueHuumn Mmory aga pujelle jegHocTaBHe mjepHe npobseme nonyT
naeHTMdMKoBama oarosapajyhe mjepHe jeauHuue 3a MHeapHe objekTe
n 3anpemuHy. Mory fa pujewe npobneme cabuparba n oaysMmarba Koju
YK/bYUyjy cate u MuHyTe. OHM MOTy A3 MAEHTUDUKYjY U LpTajy obaunke ¢
jeAHOCTaBHMM  CBOjCTBMMA W NOBe3yjy [ABOAMMEH3WOHaNHE WU
TPOAMMEH3MOHaNHe 06/MKe. YYyeHMUM MOTry Aa 4uTajy, O3HaAYaBajy U
Tymaue nHdopmaumje Ha rpadmkoHMma n Tabenama.

Koz, y4eHuKa nocToju oapeheHo OCHOBHO 3Hake U3 MaTEMATHUKE.
Ynopehyjy, cabupajy 1 oaysmmajy npupoaHe 6pojeBe, MHOXe U aunjene
jeaHoundpeHe u gsoundpeHe bpojese. Mory Aa pujewe jeaAHOCTaBHe
Hucku mehyHapoOHu HU8o TeKCTyanHe npobneme. YueHnum nmajy ogpeheHo sHakbe 0 pasiomumma
(400 60006a) N reomeTpujckum obamumma. Mory ga npounTajy 1 AoBpLUE jefHOCTaBaH
rpapuKoH u Tabeny. Mory ga npenosHajy OCHOBHE MAgje Yy mjeperby:
npenosHajy M  BM3yanusyjy NO3HAaTe  ABOAUMEH3UOHA/NIHE U
TPOAMMEH3MOHaNHE reOMETPUjCcKe 0bmKe.

Y roptboj Tabenu mory ce youmTu M pasymMujeTu pas/iMKe Yy MaTeMaTUYKMM KOoMMeTeHuujama
nsmehy yuyeHmMKa Koju octeapyjy nocturHyhe Ha HMBOY ABWje cycjeaHe pedepeHTHe BpujeaHOCTU. [JoHOoCK
ce 3aksbyyaKk aa je TIMSS ckana nocturHyha AMCKpUMMHATMBHA, A03BO/baBajyhn mjeperbe yous/buBO
pPa3NMUYNTUX HABOA 3HAHbA.

23



Tabena 2.4 Onuc pepepeHTHUX BpUjeaHOCTU U3 MPUPOAHMX HAYKA 33 YeTBPTM pa3pes OCHOBHE LWKo/e

PedepeHTHa BpujegHoct/
MehyHapoaHu HMBO

Onwuc nocturHyha

HanpedHu mehyHapooHu
Hueo (625 6000sa)

YyeHUUN Npumjerbyjy 3Hatbe U PasyMujeBatbe KMBE U HEXUBE
npupoae Kao M Hayke O 3eM/bM, Te AEeMOHCTPUpaAjy ogpeheHo 3Hare o
Npouecy Hay4YHOr MUCTPaKMBarba. YYeHUUM TO3Hajy KapaKTepucTuke
pasnnuMTUX OpraHM3ama, pasyMujy oJHoce YHyTap eKocucTema U
WHTEpPaKumje namely opraHM3amMa U Herose OKOMHE. YUEHULU Pasymujy
CBOjCTBa M CTarba maTtepuje, GM3MUKE U XeMUjCKe MNpomjeHe. YYyeHuum
pasymujy CTpYKTypy 3emsbe, tbeHe GU3MUKe KapaKTepucTuke, npouece u
MCTOPWjy, Kao M poTaumjy u pesoayunjy 3emspe. YY4eHUUM AEMOHCTPUPAjY
3Hatbe O KAPaAKTEPUCTMKAMA M KUBOTHUM MPOLECMMA  PA3AUYUTUX
opraHusama. OHM WCKasyjy pasymujeBatbe OAHOCA Y EKOCUCTEMMMA W
WHTEPAKuMjy wn3mehy opraHusama W  HUXOBE OKOJIMHE, nonyT
objawraBarba, nNpunarohasarwa U naeHTUPUKOBaAHA KMBOTUHA KOje ce
6ope 33 xpaHy. OHM MoOry Aa npouujeHe eKcnepuMeHTaNHe Au3ajHe, Aa
TECTMpPajy KaKo CBjeTNOCT U BOAA YTMUYY HA pacT busbaka. Y4eHMLM Uckasyjy
pasymujeBatbe CBOjCTaBa M CTakba MaTepuje, Te OUBUYKUX U XEeMUjCKUX
npomjeHa. Y KOHTEKCTY UCTPaXKMBakba, y4eHUUM mory aa objacHe 36or yera
ce UBpCTa cyncTaHua 6pxke pacTeapa y BOAW, MOTy Aia NPoLMjeHe MeToe 33
0fBajarbe MjellaBMHA YBPCTUX CYNCTAHLM M Aa Pa3yMMjy OHO LUTO je BaXKHO
NPUANKOM AM3ajHMpakba J06por TecTa. YYeHMLM UCKasyjy pasymujeBatrbe
bU3MYKNX KapaKTepucTUKa 3emsbe, MpoLieca U keHe uctopumje. Ha npumjep,
MOTy Oa NOBEXy ABa pas3nyMTa OKpykKerba atmocdepcKor yTuuaja Ha
CTMjeHe W fJa npenos3Hajy Kako HacTajy ¢docunum puba. YueHuum nokasyjy
3Hakbe 0 3eM/bMHOj PEBONYLMJU N MOTY A3 ONULLY KaKo 3eM/bMHa poTaumja
y3poKyje AaH M HOh. YueHWUM MNOKasyjy OCHOBHO 3Hakbe WU BjelTUHe
noBe3aHe C Hay4YHWM MUCTPaXXMBarbeM U MOTy Aa Npenos3Hajy Kako Aa
noctaBe jefHOCTaBaH ekcnepmmeHT. OHM MOry Aa W3BYKY 3aK/byyKe U3
onuca u gujarpama v U3 pesyntata ekcrnepMmeHara.

Bucoku mehyHapodHu
HUB0o

(550 60006a)

YueHnuM UCKasyjy M npumjerbyjy 3Hame O XMBOj, HEeXMBOj
npupogM M Hayum o 3emsbn. OHM MO3HAjy KapaKTepuCTUKe OU/baka,
KMBOTMHA, HUXOBOM KMBOTHOF  UMKAYCA, MpUMjeryjy 3Hawba O
€KOCUCTEMMMA, Kao M O WHTEpaKUMjU JbyAn U ApYyrux xueux buha ca
OKpyKerem (OKoNMHOM). M3Hoce M npumjerbyjy 3Hakba O CTakbMma U
CBOjcTBMMA MaTepuje, TpaHCchepy eHepruje y NPaKTUYHOM KOHTEKCTY M
noKasyjy ogpeheHa 3Harba 0 CMAama U KpeTakby. YUeHUUM 3Hajy pasanyuTte
YntbeHULE O GU3NYKMM KapaKTepUCTMKamMa 3eM/be U MOKasyjy OCHOBHO
pasymujeBare cuctema 3emmwa-Mjecey-CyHue. YYeHMUM UCKA3yjy 3HaHE O
KapaKTepucTUKama bus/baka u XuBoTUHA. Ha npumjep, mory aa pasnukyjy
KMBY OfL HEXMBE NPUPOAE M Aa NOKAXKy oapeheHO 3Hate O KMBOTHUM
UMKAycMuma 6wu/baka M KMBOTUHA. Mory f[a npuMmUjeHe 3Hakbe o
eKoCUCTeEMMMA U MHTEepaKLMju OpraHn3ama ca CBOjom OKOIMHOM. OHK mory
[a [oBple NaHue UCXpaHe M NpenosHajy Heke Bu/bHe M KUBOTUHCKE
ocobuHe Koje npy»Kajy NpeaHOCTV Y AaTOM OKpYKekby. YUeHULM NoKasyjy
pasymujeBarbe HauyMHa LWMpEeHa Kauua, Te NokKasyjy 3Hate O CTakbMma U
CBOjCTBMMa MaTtepuje. Pasymujy OCHOBHa CBOjcTBA MarHeTa, yK/bydyjyhu
cune usmehy ABa marHeTa. Y4eHULM NoKasyjy OCHOBHO 3Hakbe O TOME KaKo
HacTajy cjeHe. lMpumjerbyjy 3Habe O MPEHOCYy eHepruje y MpPakTU4YHOM
KOHTEKCTY W NOKasyjy oapeheHO pasymujeBatbe Cuaa U KpeTama,
YR/by4yjyhu rpaBuTaumjy v oTnop Basayxa. YH4eHULM 3Hajy pasHe YntbeHuLe
0 OU3NMYKMM KapaKTepMCTUKaMa U KAMMKM 3em/be M MOKasyjy OCHOBHO
pasymujesarbe cuctema 3emsba-Mjeceu-CyHue. OHM mory aga Hanpase
jeaHocTaBHe 3ak/byyke kopuctehu mogene, Tabene n gujarpame.
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Cpedrsu mehyHapoOHu
Hueo

(475 60008a)

YUeHUUM noKasyjy 3Hatbe U pasymujeBarbe HEKUX HAy4YHUX
acneKkata. YYeHWUM MMajy OCHOBHA 3Harba O BW/bKama M XKMBOTUHAMA.
MNocjeayjy oapeheHo 3Hare 0 CBOjCTBMMA MaTePUje U HEKUM YMHEHNLLAMA
Yy Be3n ca NPEeHOCOM eNeKTpuuuTeTa U MNpumjerbyjy OCHOBHA 3Haka O
cunama M Kpetary. YYeHMUM pacrnonaky HEKMM 3HAbUMA O GU3UYKUM
KapaKTepucTnkama 3emsbe.

YUYeHUUM nOoKasyjy OCHOBHO 3Hatbe O ToMe WTa bu/bKama wu
XuBOTUbAMa Tpeba pfa 6M npeusjene, Kao W HEKO 3Harkbe O
KapaKTepuCTUKama XUBOTUHA. YYEHMUM MOry Aa Npenos3Hajy pasnnmumTa
CBOjCTBa MaTepuje, NOKaXKy pasymujeBamre jeAHOCTaBHUX CTPYjHUX Kona U
NPMMKWjeHe OCHOBHO 3Hatbe O CMNama M KpeTarby, nonyTt cunae usmehy
MarHeTa W  pasamMunTux Mmatepujana. OHM  nokasyjy oapeheHo
pasymujeBarbe OU3MYKMX KAPaKTEPUCTUKA 3emsbe, Te MOry Ja MOBeXYy
MHbOpMaLmje y AnjarpaMmMma C HEKUM OCHOBHUM HAy4YHUM KOHLENTUMA.

Hucku mehyHapodHuU HUBO

(400 60008a)

YyeHnum nmajy orpaHuyeHa 3Hakba 0 HayYHMM YMHbEeHULLaMa.

Y4yeHUUM Ha OBOM HMBOY MOTY Aa NPerno3Hajy Aa HEeKe KUBOTUHbE
MMajy KMumy, fa HeKM maTepujanm nposoge TonnoTty 6osbe oa Apyrvx 1 Aa
Cy BOZa v TN0 NPUPOAHN pecypcu.

M3 npunoxkeHe Tabene moxKe ce 3aK/byunTh ga ¢ Nagom pedepeHTHe BpujegHOCTU oapeheHor
HMBOA OMaZa HMBO KOMMNETEHUMjA KOjUMa YYEHWMK pacrofiaxke, C/IOXKEHOCT 33JaTaKka Koje MOXKe Aa
yCnjewHo pujeLlm n Mujera ce HUBO KOTHUTUBHOT AOMEHA Y KOjeM ce YCMjeLllHo cHanasun: oa pacyhuearba
- 3aK/byumBarbe, eBaslyaumja, apryMeHTOBabe UM Pa3/IMKOBakbe MPOoLLeca HaydHOr UCTPaXKuBara, Ha
HanpeAHOM HWBOY, A0 3Hakba U OrPaHUYEHEe NMPUMjeHe KOTHUTUBHUX AOMEHA 3aCTYN/bEHUX Y OKBUPY

HWUCKe pedepeHTHe BpMjeaHOCTH.

Jow jegHa 3HavajHa pedepeHTHA BPUjegHOCT Ha Kojy ce ocnarbamo NPUANKOM MHTepnpeTaumje
nocturHyha ydyeHuka jecte npocjek TIMSS ckane (TIMSS scale centerpoint). Ckane nocturiyha cy
KOHCTpyMcaHe TaKo ga huxoB npocjek nsHocm 500 6oa08a, a cTaHaapAHa gesujaumja 100. To omoryhaga
nopehere aobujeHNx pesynTaTa c NPOCJeKOM CKase, KOju 0CTaje UCTU U3 LUUKAYCa Y UMKAYC, YMjecTo ca
eMMUPUJCKM U3pavyHATUM MehyHapoaHMM MpPOCjeKom, Koju 6u ce HEMUHOBHO MMjerbao, WTo 6u

oTexasano nopehere nogataka O6MjeHUX Y Pa3AUUMTUM LMKAYCMMA OBOT UCTPAXKMBakba.
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Cnuka 2.3 npuKasyje MpoLEHTyanHy pacnojajeny ydyeHuMKa Mo Husouma nocturHyha/
MehyHapogHUM pedepeHTHMM BpUjeAHOCTMMA M3 MaTemaTuKe 3a BuX, 3em/be OKpyKera, Te 3eM/be
Hajbosbmx nocturHyha y TIMSS 2019.

Cnuka 2.3 Pacnogjena yyeHuKa npema mehyHapogHuUm pedpepeHTHUM BpUje AHOCTUMA 33 MAaTeMATUKY
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pegepeHmHux spujedHocmu. 3602 300KPYHUBAHA, HEKU pe3yamamu moay 0a
b6ydy HEKOH3UCMEeHMHU.

U3eop: IEA's Trends in International Science and Science Study - TIMSS 2019

MpurKaszaHa cy nocturdyha ns matematuke 13 gpyrx 3eMasba npema mehyHapogHum pepepeHTHUM
BpujeaHocTMma. 3a nopeherbe cy ogabpaHe YeTUPU HajyCrjeLLHNje 3EM/bE U 3EM/bE U3 OKPYKEHba.

YyeHunuM HanpeaHOr HUBOA Y MaTEMATULM CY Y CTaky Aa NpUMUjeHe 3Hatba U KOTHUTUBHE
onepauuje y pasamuntum u penaTuBHO CAOXKEHUM cuTyaumjama. 3anakamo Aa camo 1% yyeHuka ums
BMX nnu cBaku CTOTM y4eHUK ocTBapyje nocturHyhe Koje je y HanpeaHoj pedepeHTHO] BpnjeAHOCTH.
OBaj npoLueHaT yYeHMKa, KOju pjellaBajy HajsaxTjeBHUje 3a4aTKe, HUXKM je 33 6% o4 mehyHapoaHor
NpocjeKka, a Yak 3a 53% og CuHranypa, Te 3a 36% oaHOCHO 37% opn XoHr KoHra unm Kopeje. Y3 ose
nogaTKe, NUTaMO Ce, y KOjOj Mjepu LWKOJIe NOKIakbajy NaXKkby yY4EHULIMMA KOjU Ca YCMjexom pjeLuaBajy
3a4aTKe BUCOKUX 3axTjeBa.




OKOo 9% y4eHMKa AOCTUXKE WM Npemallyje BUCOKY pedepeHTHy BpujegHocT, a 40% ydeHuKa
pjewasa 3afaTke Koju cy kopuwheHn 3a mjeperbe cpefrbe pedepeHTHe BpujeaHOCTU. YRyNHO 76%
YY€HMKa 3340B0/baBa W NpeBa3mnia3n 3axTjeBe Koju Cy MoBe3aHM ca HUCKOM pedepeHTHOM BpUjeAHOCTMH.
[akne, octaje Yak 24% y4yeHMKa, OKO YETBPTUHE YYEHMKA MAN CBAKM YETBPTM YHEHUK KOjU HE MOXKe Aa
OCTBApPW pes3yaTaT Ha HUCKOM HMBOY, a TO Y MAaTEMATMLM 33 YETBPTU pa3pes 3Ha4YM A3 HUje y cTaky Aa
npumujeHn onepaumje cabuparba U ogy3nMarba y CKyny NpuMpoaHux 6pojesa, Te Aa uma Tewkohe ca
MHOMEHEM U MjepereM HUTU ce MOXKe CHahu ca jeaHocTaBHOM Tabenama wam rpadukoHuma. Osu
YYEHUUM He ycCnujeBajy Aa CTEKHY OCHOBHE MaTeMaTuMyKe KOMMeTeHUMje WWTO 3ac/yKyje AonaTHa
MCTpaKMBakba Kao M AofaTHe Hanope W ynararbe, Kako 6u ce y byayhHOCTM npoueHaT y4yeHWKa oBe
KaTeropwmje 3Ha4yajHO ymammo.

Opf 3emasba OKpyKera, y Cpbuju je Hajeehn npoueHaT yYyeHMKa Koju OCTBapYyjy Uaun npematuyjy
HanpeaHy pedepeHTHY BpujegHOCT, 7%, [OK Y XpBaTCKoj 95% y4eHUKa MoXKe a3 04roBOpPU 3axTjeBuma
HUcKe pedepeHTHe BpujegHOCTU.

Chuka 2.4 npuKasyje nNpoueHTyanHy pacrnoAajeny yd4eHuMKa Mo HuBouma nocturHyha/
mehyHapogHUm pedepeHTHUM BpUjeaAHOCTMUMA M3 MPUPOAHMX HayKa 3a BuX, 3emsbe OKpykema Te
3eM/be Hajbosbux nocturHyha.

Cnuka 2.4 Pacnoajena yueHuka npema mehyHapogHum pedepeHTHUM BpujeaHOCTUMA
3a NpuUpoaHe HaykKe
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HanomeHa: Bpojesu y mabenu npedcmassbajy npoueHme yuyeHUKa Koju docmuxcy caaky o0
pegepeHmHux spujedHocmu. 3602 3A0KPYIHUBAHA HEKU pe3yamamu moay bumu
HeKOH3UCMeHMHU.

U3eop: IEA's Trends in International Mathematics and Science Study - TIMSS 2019
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MpuKasaHa cy nocturdHyha M3 NpupoAHMX HayKa ApYrux 3emasba npema MehyHapoaHUM
pedepeHTHUM BpujeaHocTMMma. 3a nopehere cy ogabpaHe YeTUpPK HajycnjellHuje 3em/be U 3em/be U3
OKpy»Kerba. 3anarkamo ga je 3a npupogHe Hayke y buX canuyHa cutyaumja Kao n Kog, nocturHyha us
matematuke. Camo 1% yyeHMKa moXKe Aa OAroBOPU HajBULLMM 3axTjeBMMa U3 NPUPOSHUX HayKa. Osu
YYEHULM CYy Yy CTatby Aa NPUMMUjEHE 3Hatba U PasyMUjEBatbe KMBE N HEXKMBE MPUPOLE KAo M HayKe O
3em/bM, MMAjy OCHOBHa 3Hatba M BjelWTUHE MOTpebHe 33 HayyHa MCTpParkMBakba, Y CTakby Cy Aa
WMHTepnpeTupajy pesyntate MWCTParkMBakba, MOTYy [a M3BOAE 3aK/byYKe 3aCHOBAHE HAa OMNUCY WM
Awnjarpamy. HaBegeHa 3Hata U BjelITUHE NPeACTaB/bajy CYLWITUHY Hay4yHe nucmeHocTu. OBaje cy pasanke
Yy MNPOLEHTMMA HELWTO Make Yy OAHOCY Ha 3em/be ca Hajbo/bMM nocTUrHyhnMma Kao WTo je cay4aj y
MaTtematuum. Kag nocmaTpamo 3emsbe Koje cy ocTBapuie Hajbosbe pesynTate, 3anaxamo fa 38%
y4yeHuKa u3 CuHranypa unm 29% yyeHunka n3 Kopeje noctmke nnm npemailyje HanpeaHu HuBo. OBO 3Hauu
Aa oko TpehunHa yyeHnKa M3 0BUX 3eM/ba OCTBapYje HajBMLLUM HUBO Hay4yHe MUCMEHOCTM KOju je yTBpheH
33 MCMUTUBAHM LLUKOJICKM y3pacT.

Y BuX oko 12% yyeHWKa [OCTUXKE WMAM Mpemallyje BUCOKY pedepeHTHy BpujegHocT, a 44%
YYEHMKa pjeluaBa 3a4aTKe Koju cy KopuwheHn 3a mjepere cpestbe pedepeHTHe BpUjeLHOCTU. YKYMHO
78% y4eHWKa 3a10B0/baBa M NPeBa3n/Ia3m 3axTjeBe NoBe3aHe ¢ HUCKOM pedepeHTHOM BPpMjesHOCTH, LTO
3HA4M 4a CY yH4EeHULM CTEKIN MUHUMAJTHU HUBO KOMMETEHLMja U3 NPUPOAHUX HayKa, a TO noapa3ymujesa
ha y oapeheHOj mjepu MNO3Hajy KapaKTepUCTUKe Ou/baka M KUBOTUHbA, NPUMjerbYjy 3Harbe o
YMHLEHULLAMA NOBE3aHMM C JbYACKMM 34paB/bem, objacHe jeAHOCTaBHe rpaduyKke npuKase U mory gatm
KpaTKe NMcaHe o4roBoOpe Koju ce TeMesbe Ha YMkbeHuuama. C gpyre cTpaHe, oko 22% y4YeHnKa uma Bpao
OrpaHMYeHa 3Hatba O Hay4YHMM YNHLEHUL,AMA, jep He JOCTUXKY HU HUCKM HMBO nocTurHyha. Kateropuja
YYEHMKA, KOjU He ycnujesajy Aa AOCTUTHY HUCKe pedepeHTHe BPMjeaHOCTU 3aCNyiKyjy NaKkby, na je
notTpebHO [A0AAaTHO MCMWUTATKU 33WITO je HacTaBa 33 OBE YYEHMKe HeLOBO/bHO edUKacHa, Koju cy To
oanyuyjyhu daktopm Koje Tpeba y3eTn y 063unp Kaga cy y NuTarby npomjeHe Koje je noTpebHo ysecTu
KaKo 61 ce B6poj y4eHMKa, KOju He CTMYE OCHOBHE Hay4yHe KOMNEeTeHLUMje, CMarKo.

Y 3emsbama OKpyKera, Y Cpbuju je Hajsehn npoueHaT yYeHWKa Koju OCTBapYjy UK npemaluyjy
HanpeaHy pedepeHTHy BpujeaHOCT 7%, AOK y XpBaTcKoj 98% yyeHMKa MOXKe da 0AroBOpMU 3axTjeBMMa
HUCKe pedepeHTHe BpMnjeAHOCTH.
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2.3 lpoujeHa nocmuzHyha yyeHUKd u3 mamemamuke u npupoOHUX HayKa no obaacmuma
cadprycaja u KocHUMuUeHUM domMeHUMa

UcTtpaxkneare TIMSS 2019 KopucTu 3Hare, NpumjeHy 1 pacyhmsame Kao ogrosapajyhm pacnoH
KOFHUTUBHMX BjELUTMHA KPO3 pas3nymTe LOMEHE CaZpiKaja U3 MaTeMATMKe U NPUPOLHUX HayKa.

2.3.1 lpouyjeHa nocmuaHyha y4yeHUKa u3 Mamemamuke U npupooOHUX HayKd
no obnacmuma cadpicaja

Y okBupy matematumke y TIMSS 2019 uctpaxkuBakby UCNUTUBAHa Cy TPU noapyyja: 6pojesu,
mjeperbe n ceomempuja Te nodayu. OCHOBHU Nogaum o nocturHyhuma ydyeHunka buX npema obnactuma
cagpxaja npeacras/beHu cy Ha Canum 2.5.

Cnuka 2.5 MpwuKas nocturHyha yueHuka us buX y oksupy Tpu obnactu cagpikaja y matematuum
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Y obnactu 6pojesu yuyeHnum ns buX cy ocsojunm 459 60408Ba LWITO je 3Ha4ajHO BULLIE Of YKYNHOT
npocjeKka 3a buUX y matremaTtuum, y okBUpY mjeperba u 2eomempuje 456 60008Ba, WITO je Uy OBOM NoApYyYjy
3Ha4ajHo BuULLIE 04 YKYNHOT Npocjeka 3a buX. Y noapyujy nodayu npocjek je 414 6o408Ba U TO je 3Ha4ajHO
HUXKe og, YKYNHOr npocjeka 3a buX. 3anaxamo penaTtMBHy HeyjeZHaA4YeHOCT No3HaBaka TpU obnactm y
TIMSS uctparkmBamy, jep cy nocturdHyha ms mjepera u ceomempuje 1e U3 No0amaka Noluvja o,
nocturiyha us 6pojesa.
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Mperneg nocturiyha ydyeHuWKa 4eTBPTOr paspeda M3 maTemMatTmke y 4 3emsbe Hajbosbmx
nocturiyha Kao 1 3em/bama pernoHa aar je y Tabenn 2.5.

Tabena 2.5 MocturHyha yueHnKa M3 matemaTuke npema obnactuma cagpikaja

3em/ba Mpocjek us bpojesun (83 3apaTtaka) Mjeperbe n Mopauwm (37 3apaTaka)
maTemaTtuKke reometpuja (52
334aTKa)
Mpocjek = Opactynamwe  [pocjek = Oactynakbe Mpocjek Oactynarbe
0J4, npocjeKka 0J, npocjeKka 0J4, npocjeKka
3em/be 3em/be 3em/be

CuHranyp 625 635 10 620 -5 613 -12
XoHr KoHr CAP 602 598 -4 608 6 607 5
JyxkHa Kopeja 600 593 -6 608 8 602 3
KuHecku Tajnej 599 500 0 607 8 590 -9
JanaH 593 586 -7 601 8 606 13
XpBaTcKa 509 512 2 518 8 494 -15
Cpbuja 508 518 10 499 -9 489 -1
AnbaHuja 494 495 1 496 2 490 -4
CjeBepHa 472 472 1 475 3 464 -7
MakegoHuja
LipHa lNopa

453 454 1 459 7 439 -14
Kocoso 444 447 3 450 6 423 -21

HanomeHa: 3602 300KpyHUBAHA, HEKU pe3yamamu Moy bumu HEKOH3UCMEHMHU.
U3sop: IEA's Trends in International Science and Science Study - TIMSS 2019

Kag carnegamo nocturHyha 3emsba U3 perMoHa, NnpMmjeTHo je aa cy nocturHyha y buX camyna
nocturiyhuma y LipHoj Fopu. Hanme, pasnmKa y npocjeyHom pesyntaTty M3 maTemaTtuKe je camo 1 6ogy
KOPUCT BpLHbaKa y LipHoj Mopw, WTO HMje CTaTUCTUYKM 3HAYajHO, AOK je Hajeha pasnnKa y npocjed4Hmum
nocturiyhuma y obnactm nodayu, wWto je 26 60408Ba y KOPUCT ydyeHuMKa y LipHoj Mopwu, a oBa pasnuka je
CTaTUCTMYKKM 3HaYajHa.

MocturHyha y OKBUpPY mjeperba U ceomempuje, Kao U Yy OKBUPY 6pojesa cy 3HATHO fiolwnja o,
nocturHyha semasba perMoHa, HNp. pasaunKka y ogHocy Ha Cpbujy je 41 604, oaHocHo 59 604083, 33 oBe
ABuje obnacTn, a y oaHocy Ha XpBaTcky 60 6oa08Ba, oaHocHO 53 6oaa.

Mopeherem HacTaBHUX NPOrpama MaTeMaTUKe 3a YeTBPTU pa3pes OCHOBHOT 0bpa3oBakba, y buX
3ana*kamo fa 0b61acT Koja cagpKm nodamee n hUXOoBO NpUKasuearbe HUje aeduHncaHa y wuma. Mnak,
nocturHyha noKasyjy Aa ce y4eHuLLM MOry HOCUTU Ca OBUM 3axTjeBMMa M Aa o0Ba 06/1aCT MMa HEKO MjecTo
Yy HacTaBHOj npakcu. Tpeba Harnacutu 3Hayaj oBe 0611acTM 33 Pa3BOj MATEMATUMUKMX W HAyYHUX
KomneTeHumja. MehyHapoaHa uctpaxusara TIMSS n PISA seh ayro mcnutyjy obnact npukasmsara
nojaTaka LITO JOMNPUHOCK Aa ce 0Ba 061acT y3me Kao BaXkHa. [Jakne, Beoma je BaxkHO aa obaact modayu
[06uje CBOje MjecTo y HaCTaBHUM NJaHOBMMA W NPOrpamuma/npesMeTHUM KypPUKYIyMUMa, Aa NocTaHe
3acTyn/beHa y HacTaBHOj NpaKcu 1 yubeHnumuma.

Y [OMeHy mjepera U 2eomMempuje, y HAWMM NPOrPamMmMma Hema WAWN cCe He faje AO0BOJbHO
npocTopa TemMama Koje ce ogHoce Ha CNocobHOCT BU3ye THOT carieAaBarba NpocTopa av noayaapHocTm
oce cMMeTpuje, TpaHCAaLnje nan poTaumje, NoBPLUMHE NPABOYraOHMKA, KBaAapaTa 1 camyHo. OBO Hac jow
jeaHom ynyhyje Ha noTpeby nobosbliakba HAaCTaBHUX NPOrpama, a/iv U Ha HauyMH peanunsalmje HacTase,
jep jeaaH op BaxkHWMX dpaKkTopa yTMLUaja Ha nocTUrHyha y4eHMKa je TO KOZIMKO je HAaCTaBHUK NpUNpem/beH
3a peanusaumjy Tema u cagprkaja u3 ogpeheHunx obnactu.
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PesynTaT y nodayuma MOXKemo Yy3eTU Kao Hajcnabuju, yseswmn y 063mp yKkynaH pesyartaT y
matemaTvuM. OBa 06/1acT HUje eKcnamuuTHO obyxBaheHa HacTaBHMM MNPOrpaMmMma, MMak Cy Heku
eNemMeHTn Nodamakxa v paja Cc nodaunma CagpiKaHu y tbMMa MU HUCY HEMO3HATK y HacTaBHOj nNpakcu. C
Apyre CTpaHe, yYeHULM Ce CHanase M y Heno3HaTUM CUTyaumjama LUTO Ce MOXKe MPUMMCATU HUXOBUM
ONWTUM KOTHUTUBHUM W IOTUYKO-MaTEMATUUYKUM CNOCOBHOCTMMA.

CmaTtpa ce fa je ycnjex MCTOYHOAsMjCKMX 3emasba Y MaTemaTMum Hactao 36or BMCOKOr
BpeAHOBaHa M y/arakba y pecypce 3a pa3Boj MaTeEMaTUUYKMX KOMMNETeHLMja, a Koje cy oneT OCHOBa 33
pa3Boj M HanpeaaK Yy TEXHUYKUM U eKOHOMCKMM 06nacTuma. Osgje ce Tpeba noacjeTMTy Aa BULLE YacoBa
KOju Cy HaMWjerbeHU HEeKoj TemM He ocurypaBa M 6osba nocturHyha, Te Aa je cagpraj HacTaBe BaXKHMjM
04, BpeMeHa HeHOor BpeMeHCKor (oKBupa) Tpajarba (Haahr, Kibak Nielsen, Eggert Hansen & Teglgaard
Jakobsen, 2005; Jones, 2005, npema lMawwuh - MNasuwwuh, 2011).

Y okBupy HayKe y TIMSS 2019 ucTpaxuBaky UCNUTMBAHA Cy TPU NOApYydja: Xuea npupood,
Hexcusa npupoda, Hayka o 3emsou. CBaKa og, oBUx obnactn obyxsata Benuku 6poj Tema. 3agaum cy
OCMULL/bEHW TAKO A3 Npunagajy oapeheHoj caaprkajHoj 061acTu, anm 3a4aTak MOXKe [a 3aXBaTu BuLle
TEMA, TaKO A3 Ce O YYeHWMKa TPakM Aa MoBe)Ke 3Hara U3 Buwe obnact. OCHOBHM Mogauu o
nocturHyhnma yyeHuKka m3 bBuX npema obnactmma cagpikaja U3 NPUPOLHUX HayKa MPWKa3aHW cy Ha
Cnnum 2.6.

Cnuka 2.6 Mpukas nocturdyha yueHnka y BuX y oksupy Tpm o6nactm cagpikaja
Yy NPUPOAHUM HayKama
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KuBa npupopga HexwnBa npuposa Hayka o 3emsbun

YueHuum ns buX noctmram cy 3HadajHo 6osbe pesyntate us obnactu xuea npupoda, 471 6opa, y
OZLHOCY Ha YKYMHO Npocje4yHo nocTurHyhe us npupoaHux Hayka. Octane aguje obnactu Hexcusa npupoda
ca 450 6ogoBa U HayKa o 3emsou ca 437 6oa0Ba cy nocTurHyha yyeHuka us buX, yueTspTor paspesa Koja
CY 3Ha4ajHO HM¥Ka o4, yKynHor nocturHyha. OBaKBa pasniMka y nocturiyhnma moxke ce JoBecCTM y Be3sy ca
pasanKama Koje noctoje namehy TIMSS nporpama 1 HacTaBHUX Nporpama M3 NPUPOAHUX HayKa y buX.
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OcHoBHM nogaun o nocturHyhmMma yyeHuka m3 4 3emsbe BMCOKUX nocTturHyha, Te 3emasba
pervoHa npema obaactmma cagpskaja y npMpoaHnm Hayka aatum cy y Tabenu 2.6.

Tabena 2.6 MNocrturHyha yueHuKa u3 Hayke npema obnactuma cagpaja

Kuea npupoaa Hexxusa npupoaa Hayka o 3emsbu
Mpocjek us (73 3apaTaka) (61 3apaTak) (35 3apaTaka)

3emsba NPUPOAHUX Oactynarbe Oactynarbe OacTtynawe

HayKa Mpocjek = op npocjeka : lpocjek = opg npocjeka Mpocjek o, npocjeka

3em/be 3em/be 3em/be
CuHranyp 595 (3,4) 603 8 613 19 557 -38
JyxHa Kopeja 588 574 -13 607 19 587 -1
Pycka 567 570 3 572 5 554 -13
depepauymja
JanaH 562 550 -11 579 17 559 -2
XpBaTcKa 524 520 -4 528 4 522 -1
Cpbuja 517 521 4 524 7 494 —23
o o w0
—_ _ ___

LipHa Fopa
C.MakegnoHuja 426 422 -4 432 6 409 -17
Kocoso 413 408 -5 415 2 410 -3

HanomeHa: 3602 3a0Kpy#UBaHA, HEKU pe3yamamu Mmo2y bumu HeKOH3UCMEeHMHU.
Uszeop: IEA's Trends in International Science and Science Study - TIMSS 2019

3anaxkamo ga cy nocturHyha yyeHuka m3 buX cnmyHa nocturHyhmma sBplirbaka m3 LipHe lope. 3a
pasnnKy oA nocturHyha y matemaTtnum, ydeHmum us buX noctmky Hewto 60sbe pesyntate y NPUPOSHUM
HayKama Hero yyeHunum m3 LipHe Fope. Tako je pasnnka y YKYNHOM NpocjedyHom pesynTtaty, 6 6ogosa y
KOPUCT y4eHUKa 13 buX, Aok je no obnactuma Hajmarba pasnunKka Ko HayKe o 3emsou, 3 60aa, a Hajseha
Kog ycuse npupode, 7 60408Ba, y 06a ciyyaja y KOPUCT yyeHUKa 13 buX.

MocturHyha y OKBUpPY Hextuse npupode n Hayke o 3emsou y BuX y ogHocy Ha Heke 3emsbe
pernoHa cy 3HaTHO fiowmnja. Tako, y ogHocy Ha nocTurHyha y XpBaTcKoj, y oBe gBuje o61actn pasnunKa je
78, opHocHO 85 6040Ba Y KOPUCT y4EHMKa U3 XpBaTCKe. AKO ce 3aZp*KMMO Ha 3eM/bama PerMoHa Koje
MMajy CIMYHY CTPYKTYpYy 0bpasoBarba, OCHOBHO 06pa3oBakbe y Tpajarby 04 9 rogMHa U nosiasak y npsu
pa3spes No CAWMYHO] YNUCHOj NoAMTUUM, oHAa BuX mma 6osba nocturHyha, a y oaHocy Ha CjeBepHy
MakeaoHujy 1 KocoBo CTaTUCTMYKM 3HAYajHO Bosbe pesynTate.

2.3.2 [lpoujeHa nocmuzHyha y4eHUKa u3 mamemamuke u npupooHUX HayKa
Mo Ko2HUMUBHUM GomeHUMda

Y TIMSS ucTparknsarby UCNNTYjY Ce pasinymTe BpCTe 3Hakba. 3ajaum Cy OCMULL/bEHM TaKOo Aa o4,
YYEHMKA TpaKe aHra*KoBakbe Pas/IMYUTUX KOTHUTUBHMX Mpoueca U3 TpM AOMEHA: 3Harbe, NpUMjeHa u
pacyhuBame. 3agaumn Koju npunagajy LOMeHy 3HOHe, 3axXTWjeBajy of, yYeHMKa ga AEeMOHCTpuUpajy
HajjegHOCTaBHWUje KOTHUTUBHE BjeLUTUHE, aAM 0BAj AOMEH NpeacTaB/ba OCHOBY 33 AOMEHE BULLET HUBOA.
3Harbe Tpeba aa byae NpUMMjeHeHO Y MO3HATUM M HEMO3HATUM, Kao M jeHOCTABHUM U C/IOXKEHUM
cuTyaumjama M 3agaumma. lMocebHo je Ba)KHO Aa ce npaTv NOCTUrHyhe yYeHWKa Y KOFHUTUBHMM
OOMEHMMa BULLET HUBOA.
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Mopaum o nocturiyhmma yyeHuka us 4 3emsbe Hajbos/bux pesyntata us matemaTtuke y TIMSS
2019, Kao 1 3em/bama pervoHa gatum cy y Tabenun 2.7.

Ta6ena 2.7 MocturHyha yueHUKa M3 matemaTMKe Nnpema KOrHUTUBHUM AOMEHUMA

3Hakbe MpumjeHa Pacyhueame (38
Mpocjex ua (59 3apaTaka) (74 3apatka) 3agaTtaKa)
3emsba Oactyname Oactyname Oactynarse
maTtemaTtuke . . . . . .
Mpocjek of npocjeka | [pocjek  op npocjeka = [llpocjek o4 npocjeka
3em/be 3em/be 3emsbe
CuHranyp 625 640 15 626 0 614 -11
XoHr KoHr 602 600 -2 606 5 596 -6
CAP
JyxHa Kopeja 600 612 13 594 -5 596 -3
KnHecku 599 622 22 600 1 576 -23
Tajnej
XpBaTcKa 509 508 -2 509 0 510 0
Cpbuja 508 504 -4 509 1 503 -5
AnbaHuja 494 492 -2 498 4 490 -4
CjeBepHa 472 470 -2 477 5 470 -2
MakegoHuja
LpHa lNopa 453 445 -8 454 1 463 10
BwX 452 44 8 452 0 41 10
Kocoso 444 445 0 445 1 441 -3

HanomeHa: 3602 300Kpy#UBAHQ, HEKU pe3yamamu mo2y 6umu HeKOH3UCMeHMHU.
U3eop: IEA's Trends in International Science and Science Study - TIMSS 2019

Ha ocHoBy nokasaTtesba, nocturHyha yyeHuka m3 BuX npema KOrHUTUMBHUM AOMEHMMaA Cy
Hajbosba y goMeHy pacyhusarbe, 461 604, WTO je CTaTUCTUYKM 3HAYajHO BO/bU PEe3yNTaT HEro NPOCjeyYHM
pe3yataT u3 matemaTtuke 3a buX. Ha 3agauvma Koju mjepe npumjeHy, y4eHUUM cy OCTBapUIN UCTU
pe3yntaTt Kao W MpoCje4yHM pe3ynTaT u3 maTemaTvke. Moxemo pehu pa je pobujeHn pesyntat
3a40BosbaBajyhn, Mako je npocjeyaH pesyntaT ucnog npocjeka TIMSS ckane. Oxpabpyje nogaTak aa
yyeHuun mory aa pacyhyjy u npumjeryjy 3Harbe Koje cy CTeKan, Te je Tako noTepheHa CBPCMCXOAHOCT
nogyyaBakba WM yyera MaTemaTuke. 3aHMM/bUBO je Oa 3a roToBO CBE MOCMATPaHEe 3eM/be YYeHWULM
OCTBApPYjy HWXKe pe3ynTaTe y KOFTHUTUBHOM AOMeHyY pacyhusarse. Y JanaHy, CMHranypy je cTaTUCTUYKK
3HAYaAjHO HUXKW pPEe3ynTaT oA HWUXOBOF MPOCjeKa, AOK je y BuX pesyntat y 0BOM AOMEHY CTAaTUCTUYKK
3Ha4ajHO BULWIKM 04, Npocjekay buX.
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Moaaun o nocturHyhmMma ydyeHmKa ns 4 3emsbe Hajbosbux pesyaTata U3 NPUPoaHUX HayKa y TIMSS
2019, Kao 1 3em/bama pernoHa aatm cy y Tabenm 2.8.

Tabena 2.8 MocturHyha yueHWKa U3 NpUPOAHUX HayKa Npema KOTHUTUBHUM JOMEHUMA

Pacyhueare (36

Mpocjek u3 3Hatbe (69 3aaaTaka) MpumjeHa (64 3apaTaka) sanaraKa)

3emsba NPUPOAHUX Oactynarbe Oactyname Oactynarbe

HayKa Mpocjek = opf npocjeka Mpocjek = opf npocjeKka Mpocjek ' op npocjeka

3em/be 3em/be 3em/be
CuHranyp 595 588 -7 595 1 604 9
JyxHa Kopeja 588 584 -3 596 8 581 -6
Pycka 567 562 -5 572 5 569 2
depepauymja
JanaH 562 535 -27 576 15 580 18
XpBaTcKa 524 526 3 521 -3 522 -2
Cpbuja 517 506 -11 526 9 518 1
AnbaHuja -4 -2
————————

LipHa Fopa
C.MakegnoHuja 426 423 —3 423 -3 425 -1
Kocoso 413 419 6 406 -7 402 -11

HanomeHa: 3602 300Kpy#UBAHA, HEKU pe3yamamu Moy 6umu HeKoH3UCMeHMHU.
Uzeop: IEA's Trends in International Science and Science Study - TIMSS 2019

YBMAOM y NoAaTKe 3a NpUpoaHe HayKe, pacnogjena nocturHyha yueHrKka y bUX no KOrHUTUBHUM
OOMEHMMaA M3 NPUPOLHMX HAYKA je TAaKBa Aa je CANYHA PAcnofjenn HEeKMX BUCOKO MO3ULLMOHUPAHUX
3emMasba, NPEemMa Kojoj y4eHMUM OCTBapyjy CTAaTUCTUYKM 3HaYajHO 6osba nocturHyha Kaga ce pagu o
3agaumma Kojuma ce mjepu pacyhuearbe, a 3HadajHo cnabuje pesyntate Kaf ce paam O 3axTjeBMMa Ha
HMBOY NO3HaBakba YMhbeHMLa. OBaje He Tpeba 3abopasBuTh Aa yueHUUM y BuX u Ha HUBOY pacyhusarba
MMajy HMUCKe 6O0BHE BPUjeAHOCTU, M Aa Ce OBaj pPe3ynTaT HE MOXKe AUPEKTHO NoBe3aTW C Hanopuma
KpeaTopa 06pa3oBHMX NOANTMKA Koje ce Kpehy Ka obpasoBatby Koje Harfawasa GyHKLMOHANHA 3Hakba,
Kao WTO je c/ayyaj ca pasBujeHUm 3emsbama. Mnak, obehasajyha je uMrbeHuMLa ga ce y NpUpogHUM
HayKaMa JeluaBa Takea pacnogjena Koja ynyhyje Ha Ba)HOCT NpuMjeHe HayYHWUX 3Hatba U BjeLUTUHA Npu
pjewaBakby NPobAEMCKUX CUTYaLmja.

TIMSS aHanusunpa nocturHyha mehy pasaMunTMm  rpynama  y4Y4eHWKa npema  jesuky
TecTa/oujerbMBatba, WTO NPeACTaB/ba YjeAHO M je3nK nodydvasarba, a 38 KOHTeKeT buX u jesuk HIMM-a. Y
BuX je TIMSS 2019 uctpaxkuBarbe nNpoBeaeHo Ha HOCAHCKOM, XPBATCKOM M CPMCKOM je3nky. Oko 59%
y4yeHuKa y BuX je oaroBapano Ha nuTakba Yy TeCTy M YNUTHUKY Ha BocaHcKom je3unKy, oko 10% Ha
XpBaTCKOM M OKO 31% Ha cpnckom je3uKky. Cnnka 2.7 npeAcTas/ba NpocjeyHe pesyatate y maTemaTuum u
NPUPOAHUM HayKama ydyeHuKa y buX npema jesuky oujerbnBamsa.
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Cnuka 2.7 MpocjeyHa nocturHyha y matemaTtvum 1 npMpoaHMM HayKama Npema jesuky
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Pasnuka y nocturiyhuma y matematmum npema jesmky Tecta 6u/bexn CTaTUCTUYKY 3Ha4YajHOCT
namehy nocturiyha yyeHuKa, Koju cy paguau TeCT Ha CPMNCKOM je3MKy U BOCaHCKOM je3MKy, y KOopuCT
HacTaBe Ha CPMCKOM je3MKy. 3HauajHoCT je yTBpheHa u namehy nocturHyha yueHunKka Koju cy pagmnam Tect
Ha XPBATCKOM je3MKy M DBOCAaHCKOM je3MKy, Y KOPUCT HacTaBe Ha XPBAaTCKOM je3uKy. Y NpupogHUm
HayKama noctoje 6040BHe passivKe nocTuriyha nsmehy Tpu jeaunka, aim oHe HUCY CTaTUCTUYKM 3HaYajHe.

TIMSS ncTpakuBarbe paan MHOTO Aa OcuUrypa nowTeHuje n npasuyHnje nopehere nocturHyha
YYEHMKA Y CBUM 3eM/baMa ydecHMuama. OKBUPHM Nporpam 3a uctpaxkmsare TIMSS 2019 ocmuLsbeH je
O3 6U ce yTBpAUAWN BaXKHW acMeKTU MaTeMATUKE U NPUPOLHMX HayKa, 33 Koje Cy ce 3eM/be y4YecHuLe
cnoXune ga 6u Tpebano ga byay y cpeguiuTy mehyHapogHor oujersuBarba nocTurHyha ns matematmke
M NPUPOAHMX HayKa. MaKo je oujersmBarbe pa3BujeHo Aa NpeAcTaBu 40OrOBOPeEHe OKBUPE, HamMjepa je Aa
MMaMo LUITO BULLE 3ajefHMYKOT Y CBMM 3eM/baMa, @ HensbjexkHo aa noaypaparbe nsmehy oujerbmnsarba
(nnu TectoBa) y TIMSS 2019 v KypuKynyma/HacTaBHUX NAaHOBa M Nporpama maTeMatuKe U NPUPoAHMX
HayKa 3emasba, He byae 1cTo 3a cBe 3emsbe. OrpaHuyerbe MCNUTHUX 334aTaka CaMo Ha OHe TeMe, Koje cy
YK/byyeHe y KypuKyaym n obpaheHe y uctom cavjeqy y CBUM 3eM/baMa yyecHML,ama, 036M/bHO 6u
OrpaHMunie MOKPMBEHOCT TECTOBMMA M OrpaHUYMIe WUCTPaXKMBAyYKa MNUTakba KOjMMa je cTyauja
HamujerbeHa. CTora, TectoBu HeusbjerKHO MMajy HeKke ajTeme/3adaTke Koju mjepe Teme HenosHaTte
HEKMM YYEHMLIMMA Y HEKMM 3emsbamMa. AHa/IM3a noknanakba TecT-Kypukyayma (TLLMA) nposegeHa je
KaKko 6u ce ucnmtano y Kojoj ce mjepu TIMSS 2019 oujerbmBatbe Nogyaapa C MaTEMATUYKMM M HAYYHUM
KYPUKYIyMOM cBake 3emsbe. TLUMA Takohe nctpakyje yTmuaj Ha ycnjellHOCT 3eM/be YK/by4nBakbeM CamMo
ajtema nocturHyha 3a Koje je ouMjeHeHo [a Cy PefieBaHTHU 33 HeH BACTUTU KYPUKYAYM.

Oda 6u ce npuKkynuan nogaun o mjepu y Kojoj ce TIMSS 2019 oujermBarbe noayaapuno c
KYPUKYAYMUMa 3emasba ydyecHuua, og HPL-a (TIMSS KoopauHaTop Ha HMBOY 3EMJ/bE) 3aTPaArKeHO je Aa
ncnuTajy ceaku ajtem nocturdyha TIMSS-a 1 o3Hauve ga nun cy oapeheHa 3Harba U BjelITUHE, Koju cy
npegmet oLjernBara, NoAyvyaBaHa y peasiM30BaHOM KYPUKYAYMY HUXOBE 3eM/be 3a TECTUPAHM pa3pes,
(4eTBpTM MAM ocmu paspen). Hajsehe pasnuke y matematnum ytepheHe cy y Pyckoj ®eaepaumjm (16
6op08a), byrapckoj (11 6og08a), XpBaTckoj (11 noeHa ) u buX (10 6oaoBa).

YaK 1 Kaga cy 3emsbe umane bosba nocturHyha, Ha ajTeMuma 3a Koje je ytBpheHo aa oarosapajy
HUXOBOM KYPUKYAYMY, HEFO LWITO CY MMane NocTurHyha y LjesinHuM, lMUX0oB YYMHAK Y O4HOCY HA ocTane
YYeCHUKe ce BpP/I0 Mano npomujeHno. Ha npumjep, ydyeHuum y Kopeju mmanm cy BuLle MPOCjeyHOo
nocturHyhe Ha Temesby ajTeMa Koju Cy NOKPUBAIM HaLMOHAHM KypuKyaym (604), Hero Ha umjenom Tecty
(588). MehyTtm, BehuHa apyrnx semasba Takohe je nocturna 6osba nocturHyha Ha Temesby OBOTr NoAceTa
ajtema Koje je ogabpana JyxkHa Kopeja. Takohe, CuHranyp 1 JanaH mmanu cy 6osba nocturHyha Ha
Temesby oaabpaHux ajtema y Kopeju y ogHocy Ha Ux0oBa npocjedyHa nocturHyha Ha Teme by CBUX ajTema.
Y npupoaHum Haykama y BuX npocjeuHo nocturHyhe je 6osbe 3a 6 60a08Ba.
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Pesyntat TLUMA nokasyjy Aa ogabup ajtema Hema Be/MKM YTULA] Ha PenaTUBHU y4YMHaK
3eMasba. 3eM/be YYeCHULLE KOje Cy MMane penaTMBHO BUCOKA MAW HUCKa NOCTUTHYha U3 matemaTuke nam
NPUPOLHNX HayKa, HAa TeEMe/by CBUX 3aZaTaKa, MMase Cy U pesaTMBHO BUCOKA MAM HUCKA NocTurHyha Ha
TemMe/by CBaKOT 04, pas/IMUMTUX CKYNnoBa 3aJaTaka ogabpaHumx 3a TLUUMA. MaKko nocTtoje Heke npomjeHe y
pefocnnjeny 3eMasba Ha TeMesby 334aTka ofabpaHux 3a TUMA, BehuHa TMX pasnunKa je y oKsupy
rpaHuLa cTaHAapaHe norpeLuke.

2.4 [pumjepu 3a0amaka uz mamemamuke U NPUpPoOHUX HayKa

Y HacTaBKy cy NpMmjepu 3aaTaka M3 MaTeMaTVKe 33 YETBPTU paspes, Koju Cy pasBpCcTaHmM npema
pedepeHTHUM BpUjeAHOCTMMA. 3a HeKe 3aJaTKe M3 maTemMaTuKe, Koju ce Kopucte y mehyHapogHom
n3BjeLuTajy Kao 4o6pu npumjepu pedpepeHTHMX BpUjeaHOCTN, Hema nogaTaka 3a buX, 36or Tora WTo HUCY
61NN YKIbyYEHU Y MPOLjEeHY C Makbe TELIKUM 3agaumMma M3 maTemaTumKe. Heke apyre 3a4aTke He MOXeMo
KopucTutn 6yayhu aa IEA 3aap»KaBa NpaBo Koju 3agaum he 6utn objas/beHu.
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MATEMATUKA

37




MNpumjep 1. MehyHapoaHa cpeatba pedepeHTHa BpMjeaHOCT

Apaea Mpouetiar O6nact cagpkaja: Mjeperse 1 reomeTpuja
CuHranvp 97 (0.7).
Kunap, 23 (1.2) KorHutusHmu gomeH: MpumjeHa
Mocka 92 (1.4)
CieBepHa MpcKa 91 (1.6) .
Fr o Fo Onuc: Ll,ospLuMTM‘cmmeTquHy‘d)mrypyy
XoHr KoHr CAP 90 (1.9) KBa4paTHOJ MpPEXKN aKo je AaTOo Nnona
XonaHAavia 90 (1.3) . .
ManTa 90 (1.4) dwlrype U INHN]Ja CUMeTpunje
AnbaHuia 90 (1.8)
Mosbeka 90 (1.2).
. _benrvia (baamaHckn. amo) 89 (1.5)
NleToHuia 89 (1.6)
EHrnecka 38 (1.8) Joepuy oBY GUIYpY Tako [a MCIpeKuiaHa niHMja 6yae oca cuMeTpHje.
Hopsewka(5) 88 (1.9)
AvcTpanvia 86 (1.8)
i 86 (1.7)
86 (1.9)
85 (1.8)
KasaxcraH 84 (1.7)
MNopryran 84 (2.0)
DuUHCKa 82 (1.8)
Mabhancka 81 (1.7).
Mapoko 81 (1.9) i s
AszepbejlaH 79 (2.0)
HoBu . 3enaHa, 79 (1.9)
Bvrapcka 78 (2.4)
_CieBepHa MakeaoHuia 77 (2.4)
.Pvcka ®enepauvia 71 (2.3)
AvcTouia 77 (1.9)
_LBeacka 76 (2.2)
WTanuia 73 (2.5)

OmaH 70 (2.0)

JvkHa Kopeia 69 (2.3)
_WpaH 68 (2.2)
Tvpcka (5) 67 (2.7).
Yewka Penvbavka 66 (2.6)
LnaHuia 65 (2.5) 4
..Cnosauka Penvbauka 62 (2.8) \Y4
CAL 60 (1.5) 4
Kunecku Tainei 59 (2.4) 4
Cpbuia 58 (2.5) 4
BaxpeuH 57 (2.4) \V4
_JanaH 56 (2.5) 4
YAE 55 (1.2) 4
XpBaTcKa 54 (2.9) 4
JvxHa Adpuka (5) 54 (1.9) 4
KvBaiT 52 (2.6) 4
LlpHa Mopa 52 (2.0) 4
Yune 51 (2.6) Y
_JenmeHuia 49 (2.5) \V4
. _Karap 41 (2.6) Y
40 (1.9) 4
31 (2.7). 4
30 (2.0) 4
_Nakuctax 18 (4.7). \4
duannuam 13 (1.9) V. M3Bop: IEA's Trends in International Mathematics and Science
"'Fsgﬁqaaé!i%f";czzu ben 50 16 A Study - TIMSS 2019 Downloaded from
KeeGek. Kanana * 23 (2:2) A http://timss2019.org/download
74 (3.1) Hanomexa: CmaHAapOHa epewKa npuKkasaxa je y 3aepadu. 3602
Manonn Winam ég gi} 300KPYHUBAHQ, HEKU pe3yamamu moay 6Umu HeKOH3UCMeHMHU.
é6V Dabu, YAE g-;’ %%{ Z A lpocjek 3Ha4ajHo suwu 00 npocjexka TIMSS ckane
WHranyp L

--------- V Mpocjek 3Ha4ajHo Huxcu 00 npocjeka TIMSS ckane
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MNpumjep 2. MehyHapoaHa cpearba pedpepeHTHa BpMjeAHOCT — npumjep 2

Apxasa MpoueHar
_JanaH 95 (0.9)
CuHranyp 92 (0.9)
Kunecku Tainei 92 (1.3)
JyxxHa Kopeia 91 (1.3)
EHrnecka 91 (1.5)
. _XosaHAauia 91 (1.4)
XOHI KoHr CAP 91 (1.5)
. _Hopgewwka (5) 88 (1.7)
CieBepHa MpcKa 87 (1.8)
_Pvcka ®eaepaunia 87 (1.5)
Lseacka 86 (1.9)
DduHcKa 86 (1.6)
86 (1.6)
Huia 84 (1.7)
[aHcka 84 (1.7)
AvcTpanuia 84 (1.6)
MNopryran 82 (1.6)
JleToHuia 81 (2.0)
Mocka 80 (1.6)
_AsepbeilaH 79 (2.0)
CAL 79 (1.4)
LWnaHuia 78 (2.5)
HoBsu 3enaHa 77 (1.7)
Mahancka 76 (1.9)
_KaHnaga 76 (1.3)
Kunap. 75 (1.7)
Masra 74 (2.0)
Yewka Penvbauka 73 (2.2)
_Hbemauyka 71 (2.0)
AvcTpuia 70 (2.4)
..CnoBayka Penvbauka 70 (2.2)
Wtanuia 69 (2.5)
Tyvpcka.(5) 69 (2.4)
DpaHLLyCKa
Mpocjek TIMSS ckane A
Anbaxuia 68 (2.2)
Cnbuia 66 (2.7)
Mo/beka 65 (2.2)
Ka3axcTaH 64 (2.2)
BaxpeuH 63 (1.8) \Y4
YAE 62 (0.8) V4
Bvrapcka 62 (2.8) Y.
Yune 61 (2.2) Y.
. _Katap 60 (2.3) 4
XpBaTcKa 59 (3.2) Y.
_CieBepHa MakeaoHuia 52 (2.8) V4
JyxHa Adouka (5) 52 (1.8) Y.
MpaH 50 (2.4) Y.
[ov3uia 48 (2.9) Y.
QmaH 45 (2.0) Y.
43 (2.8) V4
42 (2.1) 4
41 (1.8) V4
KvBair 40 (2.6) Y.
Cavauicka.Anabuia 34 (1.8) Y.
Mapoko 32 (2.5) 4
..BocHa n Xepuerosuxa 32 (1.8) Y.
Dunununm 28 (2.1) Y.
INakucran 21 (4.2) 4
EeHTUTETH
..... 3, Pvcka Qea. 95 (1.2) A
Keebek. KaHana 84 (1.9)
Oy6aun. YAE 81 (1.2)
Maapua, WWnaHuia 80 (2.1)
_QuTapmo, Kanana 75 (2.1) A
A6y [abu, YAE 52 (1.2) Y.
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O6nacT cagpKaja: Mogaum
KorHutneBHu pomeH: 3Hame

Onuc: Yntatm noaatke M3 AMHUjCKUX rpaduKoHa

Ipachmkon npukasyje HUBO Bofle Ha Opanu TokoM 10 cemutia.

Hueo eopge Ha Gpaun

Hueo sope (m)

Cegmuua

A. Komuku je HuBo Bojie 610 y 8. cepmuin?

Oproeop: m

M3Bop: IEA's Trends in International Mathematics and Science
Study - TIMSS 2019 Downloaded from
http://timss2019.org/download
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Npumjep 3. MehyHapoaHa BUCOKa pedepeHTHa BpujesHOCT

Apxasa MpoueHar
XOHI KoHr CAP 88 (2.0)
CuHranyp 86 (1.4)
_JanaH 84 (1.5)
JvkHa Kopeia 83 (1.7)
Kunecku Tainei 8l (1.8)
EHrnecka 8l (2.1)
CieBepHa MpcKa 80 (2.1)
JleToHuia 80 (2.4)
. _benrnialdnamaHcku auno) 78 (1.6)
. XonaHauia 78 (2.1)
Mocka 77 (2.0)
17 (1.9)
77 (2.4)
77 (1.6)
74 (2.0)
74 (2.5)
KasaxcTaH 74 (2.2)
[aHcka 72 (2.4)
Kunap. 72 (1.9)
_LiBeacka 71 (2.2)
Manra 71 (2.0)
AvcTpanuvia 70 (1.9)
Mahancka 69 (1.9)
AvcTpuia 68 (2.5)
_Hemauka 68 (1.9)
MNopTyran 67 (1.7)
_AsepbejuaH 67 (2.1)
Tvocka (5) 67 (2.7)
_HoBu 3enana. 65 (2.0)
Yewka Penvbaunka 65 (2.1)
CAL 65 (1.5)

bvrapcka 61

XpBaTcKa 61 (2.8)

AnbaHuia 59 (2.5)

58 (2.4)
56 (2.2) \Y4

BaxpeuH 56 (1.7) \V4

WTtanuia 56 (2.6) 4
_Ioyauia 53 (2.9) \Y4

CiesepHa MakeaoHuia 52 (3.0) Y
. PpaHuycKa 50 (2.3) \Y4

YAE 50 (1.0) 4

LloHa.[opa 48 (2.1) 4
MpaH 48 (2.7) Y

Kocoso 48 (2.8) Y
_JepmeHuia 46 (2.4) 4
_Katap 45 (2.4) Y4
Ha_u XepuerosvHa 43 (2.9) \Y4

QmaH 41 (2.0) Y4

Yune 38 (2.3) 4

Cavauicka Apabuia 38 (2.1) \Y4

Mapoko 34 (2.2) Y

Kysair, 30 (2.1) \Y4

JykHa Adpuka (5) 29 (1.4) Y

Dununuuu 17 (1.9) 4
_Nakuctan 10 (2.1) Y
_.PernoHanum eHtureTn

I'nao Mocksa, Pycka®en, 91 (1.4) A
_Av6aun, YAE 72 (1.4)
.OHTapuo, Kanana 68 (2.7)

Keebek. KaHana 65 (2.4)

Maaoua. Wnaduia 58 (3.0)

A6y Jabu, YAE 37 (1.5) 4

O6nact caapKaja: Mogaum
KorHutusHu gomen: Pacyhusarse

Onuc: MNpeactasuti nogaTtke us tabeney
Aunjarpam/nuKkrorpam

Te:xmHa KUBOTHbA

Kupornmwa | Temxuna (kg)

Temapa 50
Jlas 100
Jleonapy, 75

JloBpuiy CIMKOBHM JIMjarpaM KojH MPHKa3yje TeXUHY JKHBOTHIbA.

Tloparaxk 3a renapya je seh yHecen.

JKupOTHIBA Texkuna (kg) ‘
lenapn ‘

¢
Jlap
Tleomapy,

Kmeyu: 6 =50kg
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Npumjep 4. MehyHapoaHa HanpeaHa pedepeHTHa BpujeaHOCT

Apxasa Mpouenar O6nact cagpkaja: leomeTpuja 1 mjepere
JykHa Kopeja 54 (2.0) A

XoHr Kour CAP 53 (3:2) A KorHutueHu gomeH: Pacyhumsarse

Pycka dPenepaumja 47 (2.3) A

Curranyp 45 (2.1) A Onuc: Oapeautn 6poj Tpu pasnnunta 0bnunKa
JanaH 41 (2.3) A : :

Knecn Tainei ) 2.6) A KOJU npeKkpunBajy NOBPLUNHY KBaapaTa
XonaHauja 36 (2.3) A

Yewka Penybavka 35 (2.2) A

DUHCKa 34 (2.1) A

MosbcKa 34 (1.9) A

Mahapcka 31 (2.4) A

NuTBanma 31 (2.2) A oc

JleToHuja 31 (2.1) A

AsepbejLiaH 30 (1.6) A

JepmeHuja 28 (2.3) A

Hopselwka (5) 27 (2.7) A Bom

Byrapcka 27 (2.7) A Topm# KBafIpaT ce MOKe CACTABMTH O] MabUX of/miKa.

[OaHcka 26 (2.0) A 3appimu Tabeny ynucyjyhu 6poj o6mika Koju je norpetan aa 61 ce npekpHo
Lseacka 26 (2.1) A IjenH KBajjpar.

CiesepHa Vpcka 25 (2.2) A . bpoj 001HKa MOTpeGHNX 1a ce
Anbanuja 25 (2.6) O npekpHje TOpHI KBaIpaT
WUpcka 24 (2.1)

EHrnecka 24 (2.1) ry

Benruja (bnamaHckun auo) 24 (1.9) i

AycTpuja 24 (1.8) -« |

Aycrpania 23 17) sem

Wtanunja 22 (1.9) —

MNoptyran 21 (1.8)

Hbemauka 21 (2.2)

Mpocjek TIMSS ckane b e

Kunap 21 (2.3)

Cpbuja 20 (2.3)

KaHaga 19 (1.9) A

KasaxcTtaH 19 (2.2) ! 6cm !

CAL, 17 (1.4) v

HoBwu 3enaHp, 16 (1.5) \Y

Typcka (5) 16 (1.6) Y 3cm

Cnosayka Penybanka 16 (1.8) \Y

dpaHuycKa 15 (1.5) Y ‘m’

CAL 14 (0.7) v

CjesepHa MakefoHuja 14 (2.0) 4

Manta 12 (1.4) \Y

Ipy3uja 12 (1.5) Y4

LpHa lopa 12 (1.3) \Y

LWnaHuja 11 (1.3) \Y

BaxpeunH 11 (1.3) \Y

MpaH 11 (1.5) Y

OmaH 10 (1.8) \Y

XpBaTcKka 10 (1.5) \Y

BbocHa u XepueroBuHa 9 (1.4) v

Cayaumjcka Apabuja 8 (1.0) Y

Mapoko 6 (1.4) Y4

Yune 6 (1.0) \Y

Katap 6 (1.1) \Y

Kocoso 3 (0.8) Y

KyBajt 3 (0.9) Y4

JyxHa Adpmka (5) 2 (0.5) \Y

MakucTaH 1 (0.3) v . i X X
P 7 (03) T M3Bop: IEA's Trends in International Mathematics and Science
T T (T T Study - TIMSS 2019 Downloaded from

Tpam Mocksa, Pycka den, 3 (2.9) A http://timss2019.org/download

Qly6an, YAE 23 (L.5) Hanomenra: CmaHAapdHa zpewKa NpuKasaHxa je y 3azpadu. 3602
KeeGek, KaHana 21 (2.0) 300KPYHUEAKLQA, HEKU Pe3yamamu mo2y Bumu HeKoH3UCMeHmMHU.
OHTapwo, KaHaga 19 (3.6)

Mazapuz, Lnanuja 13 (1.6) VA A lpocjek 3Ha4ajHo suwu 00 npocjexka TIMSS ckane

ABy [labu, VAE 8 (0.8) V4 V Mpocjek 3HayajHo Huxcu 00 npocjeka TIMSS ckane
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Npumjep 1. MehyHapoaHa HUCKa pedepeHTHa BpujegHOCT

Apxasa MpoueHat
Mahancka 89 (1.6)
JleToHuia 88 (1.6)
_XpBaTcKa 87 (1.6)
JykHa Kopeija 87 (1.6)
Anbaxuia 86 (2.5)
_JepmeHuia 85 (1.7)
Kunecku Tainei 85 (1.4)
CnoBauyka Penvbauka 84 (1.7).
Hopseuwka.(5) 83 (2.0)
_Ioyauia 83 (1.8)
Bvrancka 83 (2.1)
CAL 82 (1.2)
Cnbuia 82 (1.9)
MNo/mbeka 81 (1.6)
_BocHa n XepuerosuHa 81 (1.7)
Tvpcka.(5) 81 (1.8)
Yewka Penvbavka 81 (1.9)
CieBepHa MakeaoHuia 81 (2.1)
. Pvcka ®enepaunia 80 (1.9)
_JanaH 80 (1.5)
[aHcKa 79 (2.0)
Masra 79 (1.7).
DuHcKa 79 (1.7)
llseacka 79 (1.9)
AvcTpanvia 78 (1.7).
HoBsu 3enaHa, 78 (1.8)
RaHaga 78 (1.5)
KasaxcraH 77 (1.8)
EHrnecka 77 (2.4)
_®paHuvcKa 76 (2.0)
AszepbeilaH 76 (2.0)
_CieBepHa MpcKa 76 (2.0)
Mpcka 76 (2.1)
LpHa [opa 75 (1.7).
Kuna 75 (1.8)
0

Mapoko 74
. _Kocoso 74 (1.8)
XOHr KoHr CAP 74 (2.3)
Hemayka 73 (2.0).
W1anuia 73 (2.2)
OmaH 73 (2.0)
AvcTpuia 72 (2.2)
YAE 72 (1.0) 4
CuHranyvp 72 (1.5)
LWnaHuia 71 (2.7)

..Katan 70 (2.2) 4
Yune 67 (2.1) \Y4
BaxpeuH 67 (1.8) \V4

_WMpaH 64 (2.1) 4
KyBair 61 (2.6) Y
NaxucTax 61 (3.2) \V4

_Cavauicka Apabuia 61 (1.8) Y.
Moprtyran 60 (2.3) Y
Jy:kHa Adpvka (5) 58 (1.6) 4
Dununuum 56 (2.5) Y

35 (2.1) \Y4
27 (2.4) V4
79 (1.7). A
79 (2.1) A
Oy6aun. YAE 78 (1.9) A
Keebek. KaHana 73 (2.6)
Maapua. Wnaduia 69 (2.4) Y4
A6y Jabu, YAE 66 (1.6) Y
Mahapgcka 89 (1.6) A

O6nacT cagpiKaja: 'uea npmpoaa
KorHutnBHa gpomeHa: 3Hame

Onwuc: Npeno3HaTh }KNUBOTUHE KOje UMAjy KUuuMy

Koja sxuBoTnma nmMa kuamy?
x000THMUA nayk
nentvp *aba

M3Bop: IEA's Trends in International Mathematics and Science
Study - TIMSS 2019 Downloaded from
http://timss2019.org/download
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Npumjep 2. MehyHapoaHa cpeara pedpepeHTHa BpmjeaHOCT - Mpumjep 1

Apxasa MpoueHat
Lseacka 86 (1.8)
PuHCKa 85 (1.4)
Hopsewka. (5) 85 (1.9)
AvcTpanvia 84 (1.6).
_Janaun 83 (1.6).
. XonaHauia 83 (1.8)
CuHranyvp 83 (1.2).
Kunap. 83 (1.7)
EHrnecka 81 (2.1)
Mpcka 81 (1.9)
CAL 79 (1.2)
[aHcka 78 (2.2)
b 78 (2.1).
_CieBenHa MncKa 76 (2.5)
Manra 76 (1.8)
Kunecku Tainei 75 (2.2).
Kanana 75 (1.6)
..Pvcka Penepaunia 74 (2.3)
Yewka Penvbauka 73 (1.9)
Hhemauka 73 (2.1)
Jv)kHa Kopeia 73 (2.1)
. JlutBaHuia 71 (1.9)
Lnaxuia 70 (2.0)
HoBsu 3enaHa 70 (1.7)
Moprtyran 70 (2.2)
AvcTpuia 70 (2.2).
Mahancka 68 (2.0)
Mo/beka 67 (1.9)
W1anuia 65 (2.1)
.Cnosayka Penvbauka 63 (2.4)
_PpaHuycka 62 (2.6).
XOHr KoHr CAP 62 (3.0)
Yune 61 (2.1)
JleToHuia 60 (2.2)

O6nacT cagp:Kaja: usa npmposa
KorHutuBHM aomeH: 3Harbe

Onuc: Hagectu jeaaH pasnor 3awTo cy
NAacCTUYHM 06jEKTN OMNACHM 3@ KUBOTUHE Y

oKeaHy

6AM3MHN TLTyTa TNTacTHYHA Keca.

KOpH:aua

3a KMBOTHIY IOMYT KOpHade.

Ha cnun cy npukasaHe Kopiaua i MeJlysa Kako IUIMBajy y okeaHy. Y

5 -— N Menysa
e

Hanmnun jegan pasnor 360r Yera cy IVIACTHYHH NPEMETH ¥ OKEaHY OIAcHH

51 (2.3) VA
48 (2.2) 4
45 (2.4) 4
45 (2.6) 4
44 (1.0) Y4
42 (3.1) 4
40 (2.9) Y4
39 (2.5) VA
36 (2.8) Y4
LloHa.[opa 35 (2.1) 4
QmaH 34 (2.1) Y4
KasaxcTaH 33 (2.0) \V4
JykHa Adpuka (5) 28 (1.5) 4
KvBair 28 (2.0) 4
_WMpaH 21 (1.8) 4
Mapokxo 21 (1.9) 4
AsepbeilaH 20 (1.9) Y4
_CieBepHa MakenoHuia 19 (2.3) 4
Kocoso 17 (1.9) Y
Cavamuicka Anabuia 14 (1.4) \Y4
Dununuum 11 (1.5) Y
_MaKuctaH 7 (1.9) \v M3Bop: IEA's Trends in International Mathematics and Science Study
. PervoHanHu eHTuTETH - TIMSS 2019 Downloaded from http://timss2019.org/download
_I'pan Mocksa, Pycka ®en. 78 (2.0) A )
Maapuz. Wnanvia 76 (2.6) HanomeHa: CmaHOapOHa 2pewKa NpuKasaHa je y 3aepadu. 3602
. OHTapwo, KaHaga 76 (2.7) 300KPYHUBAH>A, HEKU pe3yaimamu Moy 6umu HeKOH3UCMeHMHU.
"'ﬁ?}%ﬁ? y}ZaEHaﬂa ég gi{ A Tpocjek 3HayajHo suwiu 00 npocjexka TIMSS ckane
" AGY 1261, YAE 34 (1' 4) \V4 ¥ [pocjek 3HayajHo Huxcu 00 npocjeka TIMSS ckane
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Npumjep 3. MehyHapoaHa cpearba pedpepeHTHa BpmjeaHocT — Mpumjep 2

[pxkasa MpoueHar
PuHcKa 88 (1.4)
JyxxHa Kopeia 87 (1.6)
CuHranyvp 85 (1.2)
Kunecku Tainei 85 (1.5)
XOHI KoHr CAP 83 (2.1)

82 (2.1)
82 (1.9)
81 (1.7)
80 (1.9)
JleToHuia 80 (2.0)
EHrnecka 77 (2.1)

_.CieBenHa Mncka 76 (2.0)
Cnbuia 76 (2.3)
AvcTpanuia 76 (2.1)
Mahancka 75 (1.9)

. _benrnia (bnamaHcku amo) 74 (2.2)
[aHcka 73 (2.0)
Mo/mbeka 72 (1.8)
W1anuia 72 (2.6)

_Hemauka 72 (2.2)
HoBsu 3enaHa 72 (2.0)

_KaHaga 72 (2.1)
CAL 71 (1.4)

. _Hongeluka (5) 71 (2.2)
CnoBauyka Penvbauka 70 (2.1)
XpBaTcKa 70 (2.8)

. _XosaHamia 70 (2.4)
Yewka Penvbauka 69 (2.2)
KazaxcraH 68 (1.9)
Kunap 68 (1.8)
AvcTpuia 67 (2.2)
LLinaHwuia 67

Mpocjek TIMSS ckane b
Manra 66 (2.2)
Janax 66 (2.2)
Bvrapcka 65 (2.8)
Anbanuia 64 (2.3)
BaxpeuH 63 (1.8)
MNopryran 62 (1.9) 4
MpaH 6l (2.3) Y4
YAE 61 (0.8) WA
Tvpcka.(5) 60 (2.6) 4
60 (2.2) Y4
58 (2.1) WA
58 (2.1) Y4
55 (2.7) 4
54 (2.2) Y
54 (2.2) 4
53 (2.1) WA
53 (1.8) V4
CiesepHa MakeaoHuia 51 (3.0) W4
Yune 50 (2.1) Y4
49 (2.3) W4
48 (2.4) WA
JyxHa Adpuka (5) 47 (1.5) V4
KvBair 45 (2.1) 4
MapoKo 41 (2.0) V4
TNakucran 39 (4.7) V4
Duaunuuu 36 (2.0) 4
__PernoHanum enturetn
88 (1.7) A
Oy6an, YAE 77 (1.6)
Maapua, WWnaHuia 73 (2.6)
.. OnTanuo. Katasda 72 (3.7)
Keebek. KaHaaa 68 (2.4)
A6y 0abu, YAE 52 (1.4) 4

O6nacT cagp:Kaja: Hexkmea npuposa
KorHutusHu gomen: MNpumjeHa

Onuc: Mpeno3HaTK Hajbosbe Nojalltberbe, 3alTO je
KYTWjy Ha TOYKOBMMaA NaAKLLE NOMjEpPUTH
HEro KyTujy Koja je AMPEKTHO Ha noay

Tuna u Mama Tpeba Jia noMjepe KyTuje ucre Tekute. Tuna Tpeba jaue 1a Byde
CBOjy KyTHjy Hero Mama.

TuHa Marba

3amTo je Mami TaKile [a Byde CBOjy KYTHjy?

llejcTBO rpaeuTalije Ha THHHHY KYTH]Y je MHOTO jade.
JlejcTBo oTHOpa Ba3gyxa Ha THHMHY KYTH]Y je MHOTO jade.

Konuua noeehasajy aejcTBo MarHeTHe ciule Ha MamuHy Ky THjy.

ISICC ]

To4koBH KOIMIA YMaIbyjy cuny norpeGuy fia 61 ce nomjepivia MamiHa

KyTHja.

M3Bop: IEA's Trends in International Mathematics and Science Study -
TIMSS 2019 Downloaded from http://timss2019.org/download
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Npumjep 4. MehyHapoaHa BUCOKa pedepeHTHa BpujeaHocT - Mpumjep 1

[Ap»<asa MNpoueHat
CuHranype 84 (1.4)
_JepmeHuia 79 (1.8)
KasaxcraH 71 (2.6)
Kunap. 67 (2.4)
_Pvcka ®eaepaunia 67 (2.2)
Tvpcka.(5) 67 (2.6)
Cnbuia 66 (2.7)
Yewka Penvbauka 64 (1.7)
WTtanuia 63 (2.6)
CnoBayka Peny6auvka 62 (2.3)
Mahancka 62 (2.3)
_XpBaTcKa 62 (2.6)
BaxpeuH 60 (1.5)
YAE 58 (1.1)
Bvrancka 57 (2.6)
OmaH 56 (2.1)
LpHa lopa 55 (1.9)
Hopsewka.(5) 55 (3.0)
i _Kocoso 55 (2.6)
Manra 52 (2.2)
52 (1.6)
51 (2.2)
51 (3.0)
CKa 50 (2.4)
Mo/beka 50 (2.6)
duHcKa 49 (2.0) A
MNopTvran 48 (2.3)
JleToHuia 47 (2.3)
JlvtBaHuia 47 (2.7)
46 (2.0)

Y4
4
Y4
4
Y4
Y4
4
4
4
[aHcka 34 (2.4) Y
Takuctan 34 (3.6) 4
AsepbeiuaH 33 (2.0) Y
HoBu 3enaHa 32 (2.0) Y
32 (2.2) \Y4
31 (2.7) 4
30 (2.3) \Y4
BepHa Vpcka 29 (2.4) Y4
AvcTopuia 27 (2.4) 4
_JvkHa Adpuka (5) 27 (1.6) V4
Mapoko 27 (2.0) Y
Hbemauka 23 (1.9) \Y4
XOQHI KoHr.CAP 23 (2.3) Y
Yune 20 (2.0) 4
. _benrnia (bnamaHcku amo) 18 (1.7) Y4
Dununuum 15 (1.5) Y
Kunecku Tainei 10 (1.2)
_.PernoHanuu eHtureTn
_I'pao Mocksa, Pvccka dea, 76 (1.9) A
Oyvb6an, YAE 72 (1.5) A
OnTapno. Kanaza 52 (2.1) A
A6y.0abu, YAE 42 (1.3) 4
Keebek. KaHana 31 (2.0) Y
Maapua, Wnaxwia 23 (1.9) \Y4

O6nacT cagpKaja: Xusa npupoaa
KorHutusHu pomeH: 3Hame

Onwuc: HasecTu aBa xuBa 6uha u gBnje Hexunse
CTBApPM Ha C/IMLUM NYCTUHCKOT eKoCcUcTema

Ha cnmum je npukazaHa IycTuba.

Koja cy gea :xuea 6uha npukazauna Ha cmm?

1.

Koja cy 1Ba HeXKHEBa IpeIMeTa IPHKa3aHa Ha CTHIN?

L.

M3Bop: IEA's Trends in International Mathematics and Science Study -

TIMSS 2019 Downloaded from http://timss2019.org/download
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MNpumjep 5. MehyHapoaHa BucoKa pedepeHTHa BpmjeaHOCT - Mpumjep 2

Aprkasa MpoueHar
KuHecku Tainej 82 (1.8)
Jv)kHa Kopeia 81 (2.0)
XOHr KoHr CAP 80 (1.9)
Wsencka 77 (2.1)
XpBaTCcKa 75 (2.8)
DuHcKa 74 (2.0)
74 (1.9)
74 (2.1)
MpaH 73 (1.8)
Mo/mbeka 73 (2.0)
Bvrapcka 72 (2.5)
CuHranvp 72 (1.6)
__benrvia (bnamaHcku.ano) 71 (1.7)
CnoBayka Peny6auvka 70 (2.3)
Cnbuia 69 (2.1)
69 (2.4)
69 (2.0)
LUnaxuia 68 (2.0)
Yewka Penvbauka 68 (2.2)
[aHcka 67 (2.2)
AvcTpanvia 67 (2.0)
JleToHuia 67 (2.6)
_PpaHuycka 66 (2.3)
BaxpeuH 66 (1.8)
Hemayka 66 (2.0)
EHrnecka 66 (2.3)
.. bocHa n XepuerosuHa 66 (1.8)
WUtanuia 65 (2.5)
KaHana 65 (1.4)
CAL 65 (1.6)
AvcTouia 64 (2.1)

HoBu 3enaHa

Mahancka 64 d
CieBenHa MpcKa 63 (2.6)
Mocka 62 (2.5)
. XonaHauia 62 (2.3)
YAE 62 (1.1)
_Ioy3uia 62 (2.8)
_Katap 61 (2.4)
Tvpcka.(5) 60 (2.4)
MNoprtvran 60 (2.1) Y4
Kunap 59 (1.8) Y
_CieBepHa MakenoHuia 59 (2.9)
Masra 59 (2.0) Y
Cavauicka Apabuia 58 (2.1) \Y4
QmaH 57 (2.0) Y
KvBair 57 (2.2) 4
Anb6aHxuia 56 (2.8) Y4
KazaxcTaH 56 (2.1) Y
LipHa [opa 56 (1.6) 4
Kocoso 54 (2.5) Y
Yune 52 (2.3) 4
AsepbeiuaH 51 (2.4) Y4
Mapoko 50 (1.9) Y
JyxHa Adpuka (5) 50 (1.6) \Y4
_JepmeHuia 49 (2.3) \V4
duannuum 42 (2.1) \Y4
_Makuctax 32 (3.3) \Y4
-PernoHanyv eHTuTeTH
I'pas.Mocksa, Pvcka Pea. 88 (1.4) A
_Nv6aun. YAE 73 (1.5) A
_Keebek, KaHazna 72 (2.2)
Maapua, WnaHuia 66 (2.5)
.. OuTaouo. Kavasda 61 (2.3)
A6v.0abu, YAE 51 (1.7)

O6nacT cagpKaja: Hexkmea npupoaa

KorHutneBHu pomeH: 3Hame

Onuc: NMpeno3HaTM NPOMjeHy eHepruje Koja ce

[ellaBa Kaj, ce yK/byun baTepujcka namna

JakoB je yrBYuMO GaTepujcKy namiry.

V GaTepujckoj maMnu jeJHa BPCTA eHEPTHje IPeTBapa ce Y IPYTY BPCTY eHeprije)
Koju off 0BMX MCKa3a OMMCYje TY NpoMjery?

EnexkTpuuna eHepruja mpeTBapa ce y CBjeTI0CHY eHeprijy.
Enepruja kpeTama MpeTBapa ce ¥ CBjeT/IOCHY eHeprijy.

CajeT/nocHa eHeprija MpeTBapa ce ¥ eeKTPUUHY eHeprujy.

o e e

CajeT/nocHa eHepruja MpeTBapa ce ¥ eHeprujy KpeTamba.
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Npumjep 6. MehyHapoaHa BMcOKa pedepeHTHa BpujegHOCT - Mpumjep 3

Apxasa MpoueHar O6nacr cagpxkaja: Hayka o 3emsbu

DUHCKa 61 (2.0) A

Hopgewka (5) 58 (2.5) A KorHutusHu gomeHn: MNprumjeHa

AycTpanuja 58 (2.0) A

JntBanuja 56 (2:4) A Onuc: Kopuctehu asuje canke ucte okauuje,

CAL 55 (1.7) A . .

[ i (2.1) yy O6J3CHM'I"VI Aa |\/|j(i'C(i'LlI MO)'Ke‘ Aa nsrneana

Typcra (5) ) (.4) A Apyrauuje y pasnuuTo Bpujeme

Pycka ®epepaumja 53 (2.4) A

MopTyran 52 (2.3) A

LLiBeacka 52 (2.5) A

Janau 51 (2.1) A {;m{e Betiepy ljlerap je I[Zii-ll.lla“ﬂ HZHOJ;E " J;aqp'rao kyhy, ApBO i Mijecerr.

KO IBH)¢ Heje/be KaCHH)E, L1eTpOB aT JOBaH M3alllao )€ HAaNo/bke M

CARENYY il (1.8) A Haupiaojna;]xyhy, HMCTO anBc anjeczu. :

AycTtpuja 50 (2.3) A

bemaina 50 (2.3) A Kapa cy yuopeai CBOje LpTexe, BU/ijenu cy fa ¢y Mjecen, nanpramm
opyradmje.

Mahapcka 49 (2.4) A

Manta 49 (2.3) A

Benruja (bnamaHckun auo) 48 (2.1) A

XpBaTcKka 46 (3.3) A

LWnaHuja 46 (2.2) A

KuHecku Tajnej 44 (2.3) A

Hosu 3enaHp 44 (2.5) A

JleToHuja 43 (2.2) A

KasaxcTaH 43 (2.5) A

KaHapga 43 (1.6) A

CnoBayka Penybauka 42 (2.3) A MeTpoe upTex JoBaHOB UpTeX

XonaHauja 41 (2.6)

Cpbuja 41 (2.2) Yuju uprex Mjecena je Tavan?

BaxpeuH 40 (1.7) (Osnaun jeman keagparuh.)

Vipcka 40 (2.4) [] Cawmo Merpos uprex Mjecena mose na Gype Tavan.

Kunap 40 (2:2) D Camo JoBaHoB yjpTex Mj a Byme T

CjeBepHa lec|-(a 39 (22) a 3 p ]ECE]_IZ MOXKe 1a ),I[E Ta4yaH.

dpaHLycka 37 (2.4) [[] 06auprexa Mjecena mory pa Gyy Tauna.

WUtanwja 37 (2.4)

Yewka Peny6u1ka 37 (2.5) O6jachu cBoj ofrosop.

Mpocjek TIMSS ckane :

Ernecka 36 (2.6)

Mosbeka 34 (2.2)

[aHcka 34 (2.4)

JepmeHuja 33 (2.2)

YAE 30 (1.0) v

Byrapcka 30 (2.4) Y

Yune 30 (1.8) \Y%

LipHa lopa 28 (1.8) \Y%

AnbaHuja 28 (2.3) Y

Ipy3nja 27 (2.1) Y

BocHa u XepuerosuHa 26 (1.8) \Y4

Kartap 25 (2.0) \Y%

XoHr KoHr CAP 24 (2.0) Y

Cayaumjcka Apabuja 20 (1.7) Y

OmaH 19 (1.5) \Y%

AsepbejliaH 18 (1.6) v

JykHa Adpuka (5) 17 (1.3) Y

CjesepHa MakegoHuja 17 (2.4) Y

KocoBo 15 (1.4) Y

Mapoko 15 (1.8) v

KyBajt 15 (1.6) v

WpaH 15 (1.6) \Y%

MakuctaH 8 (1.7) Y

duamnuum 4 (1.1) v

P EVL T (U iE M3Bop: IEA's Trends in International Mathematics and Science Study -

Fpan Mocksa, Pycka den, 58 21) A TIMSS 2019 Downloaded from http://timss2019.org/download
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Keebek, Kanapa 48 (2:5) A 300KPYHUBAHLA, HEKU pe3yamamu moay 6umu HeKOH3UCMeHMHU.

[ly6au, YAE 46 (1.8) A

OnTapwo, KaHaga 40 (3.0) A Tpocjek 3HayajHo suwiu 00 npocjexka TIMSS ckane

A6y [abu, YAE 23 (1.5) \V4 ¥ Mpocjek 3HayajHo Huxcu 00 npocjeka TIMSS ckane
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Npumjep 7. MehyHapoaHa HanpeaHa pedepeHTHA BpujeaHocT — Mpumjep 1

KaHana
Mpociek TIMSS ckane

Apxasa MpoueHar
Bvrapcka 69 (2.3)
Jv)kHa Kopeia 56 (2.3)
CuHranyp 54 (2.0)
Kunecku Tainei 45 (2.2)
Lseacka 45 (2.6)
. _Hongelwka (5) 44 (2.2).
DuHCKa 43 (1.7)
. _Cnosayka Penybauka 42 (2.3)
Cnbuia 40 (2.7).
CAL 40 (1.8)
XOHI KoHr CAP 40 (2.6)
[aHcka 40 (2.4)
_CieBepHa Mpcka 39 (2.8)
AvcTpuia 38 (2.9)
Hhemauka 38 (2.3)
AvcTpanvia 37 (2.3)
EHrnecka 37 (2.7)
Janax 37 (1.9)
..Pvcka ®enepaunia 37 (2.4)
Mo/beka 37 (2.2)
_DpaHuycKa 36 (2.8)
BaxpeuH 35 (1.8)
Mocka 35 (2.1)
Yewka Penvbauka 34 (2.2)
Lnaxuia 34 (1.7).
Masta 33 (2.1)
W1anuia 31 (2.6)
Mahancka 31 (2.0)
HoBsu 3enaHa 31 (1.6)
MopTvran 31 (2.2).
31

O6nacT cagpiKaja: 'uea npmpoaa
KorHutusHm gomen: MpumjeHa

Onuc: Kopuctehu naHau, ucxpaHe oapeautu Koje
XUBOTUHE Ce TaKMMUe 3a XpaHy

Crpepeha cnmka npikazyje naHal] MCXpaHe ¥ LIYMCKOM eKOCHCTeMY.

Gubke

A. Ha 0CHOBY OHOI'a LITO MOMKEIN fla BIIMII Y JIaHIY MCXPaHe, T COKo
jene?

Kunap 30
. _benrvia (baamaHckn avo) 29 (2.2) ® camo Koca
YAE 28 (1.1) Y "
. _XosaHAauia 27 (2.1) B Emo
NeToHuia 27 (2.1) Koca | 2elia
LloHa Fopa 26 (2.1) Y
XpBaTcKka 26 (2.0) Y & Ty ieaeo
NvTBaHuia 26 (2.3) 4
Yune 24 (2.0) \V4 b. Ha ocHOBY 0OHOTa IITO BI/IMIN Y TOPILEM /TAHITY HCXPaHe, Koje IBHje
AHGaHVlia 22 (2 4) v HUBOTHHE CE TAKMHWYeE 3a Xpﬂ.l{}f.?
_JepmeHuia 22 (1.8) Y
OmaH 22 (2.0) \Y4 N
_MpaH 22 (1.8) 4
Typcka (5) 20 (1.7) 4
Cavauicka Apabuia 20 (1.4) 4
19 (2.1) 4
16 (2.0) Y4 2
16 (2.2) v
..BocHa n XepuerosuHa 15 (1.5) V.
Kysair. 15 (1.9) 4
JyxHa Adpuka (5) 15 (1.1) 4
Azepbeiuan 14 (1.4) \V4
KasaxcTaH 13 (1.6) \V4
CieBepHa MakeaoHuia 13 (1.8) 4
_NakuctaH 10 (2.3) W4
Dununuum 6 (0.9) 4
._Kocoeo 5 (1.3) \4 M3Bop: IEA's Trends in International Mathematics and Science Study -
..Pernonanuu enturetn TIMSS 2019 Downloaded from http://timss2019.org/download
['paa Mocksa, Pvcka ®es, 52 (2.7). A
Av6an, YAE 41 (2.0) HanomeHa: CmaHOapOHa epewKa NpuKasaHa je y 3aepaou. 3602
Maaoua,. Wnaxuia 36 (2.3) A 300KPYyHUBAHT, HEKU pe3yamamu Moy 6Umu HeKOH3UCMeHMHU.
. _OHTapmo, KaHana 32 (3.6)
Keebek, KaHana 30 (2.2) A Tpocjek 3HayajHo suwiu 00 npocjexka TIMSS ckane
Aby [abu, YAE 19 (1.3) Y ¥ Mpocjek 3HayajHo Huxcu 00 npocjeka TIMSS ckane
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Npumjep 8. MehyHapoaHa HanpeaHa pedepeHTHA BpujeaHocT — Mpumjep 2

Apxasa MpoueHar
JleToHuia 74 (2.0)
Kunecku Tainei 69 (2.0)
Mo/beka 61 (2.1)
.Janaud 59 (1.9)
JvxxHa Kopeia 57 (2.1)
Cnbuia 55 (2.6)
DuHCKa 54 (2.2)
52 (2.0)
52 (2.5)
50 (2.0)
49 (2.7)
48 (1.8)
46 (2.6)
XOHr KoHr CAP 45 (2.6)
Yewka Penvbaunka 44 (2.3)
Mpcka 44 (2.5)
Mahancka 44 (2.3)
._XonaHauia 43 (2.6)
Byvrapcka 43 (2.4)
. _Hopgewwka (5) 43 (2.6)
[aHcka 42 (2.4)
RaHaga 42 (1.6)
XpBaTCKa 41 (2.2)
Hemayka 41 (2.0)
AvcTpanuia 41 (1.8)
CieBepHa MpcKa 41 (2.6)
Wtanwia 40 (2.3)
Kunap. 40 (2.3)
MopTvran 38 (2.2)

HoBu 3enaHa

Avctpuia 37 .
_AnbaHuia 36 (2.6)
EHrnecka 36 (2.6)
Manra 34 (2.2)
_®paHuvcka 32 (2.5) 4
Lnaxuia 32 (2.4) Y4
_JepmeHuia 32 (2.0) \V4
CAL 31 (1.6) 4
Tvpcka.(5) 30 (1.8) Y
BaxpeuH. 30 (2.1) \Y4
Yune 29 (2.0) Y4
AszepbeilaH 28 (2.1) Y
_CieBepHa MakenoHuia 28 (2.9) V4
KasaxcraH 28 (2.0) Y
YAE 27 (0.8) V4
BocHa 1 Xepuerosuxa 27 (1.8 Y.
LloHa.[opa 26 (1.9) Y
25 (2.5) \Y4
24 (1.7) Y
22 (1.8) \Y4
21 (1.7) Y
19 (1.6) Y
18 (1.4) Y4
Kocoso 17 (1.7) Y
MapoKo 15 (2.2) \Y4
JykHa Adpuka (5) 14 (1.2) Y
_WMpaH 13 (1.5) 4
_Makuctan 9 (1.9) \Y4
-.PerMoHaNHU EHTUTETU
I'pao Mocksa, Pvcka Pea. 58 (2.2) A
Keebek, KaHaga 43 (2.5) A
Maapua. Wnaxuia 43 (2.8) A
. _OHTapuo, KaHaaa 42 (2.9)
[v6aun, YAE 36 (1.8)
A6y .0abu, YAE 21 (1.4) Y

O6nact cagpikaja: Hexkusa npupoga
KorHutusHa gomeHa: PacyhumBame

Onwuc: lno A - npeno3HaTh HauuH Koju he b6pxe
OTOMWUTM YBPCTO TMjeNO Y BOAM

Kepum ncrpakyje HaUMHe KaKo MOXKe MCTe KommumHe mwehepa 6p3o ga
otonH y Boau. OH NOCTaB/ba TPH TeCTa.

A. 3a cBakM off TeCTOBa, HCIIYHH jegaH Kpy#uh ncrno HaunHa Koju he Gpxe
otonuti mehep.

Tect 1
pasnuuuTa
Temnepartypa

Tecr 2
jenHa

: | 25°c
npomujellaxa |

Tect3

paznuuuTa pr— —
BeNMYMHA 2sC | »c

KOLKWLa ;% :

b. 3ammTo je BasKHO Jia je KOIM4YMHA BOJle YCBAKO] Yallll jefHaka?
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Npumjep 9. MehyHapoaHa HanpeaHa pedepeHTHa BpujeaHocT — Mpumjep 3

AprKasa MNpoueHar
CuHranyp 66 (1.7) A
EHrnecka 53 (3.3) A
JanaH 49 (2.0) A
JykHa Kopeja 48 (2.3) A
Pycka ®epepaumja 40 (2.5) A
AycTpanuja 38 (1.5) A
Mpcka 35 (2.5) A
DUHCKa 34 (2.1) A
CjesepHa Mpcka 32 (2.3) A
KuHecku Tajnej 30 (2.5) A
Kunap 30 (1.9) A
JepmeHuja 29 (2.3) A
XonaHauja 28 (2.4) A
OmaH 28 (2.0) A
Cpbuja 27 (2.4) A
Typcka (5) 27 (1.8) A
Mosbeka 25 (1.7) A
AnbaHuja 25 (2.2)

Benruja (dnamaHcku amo) 24 (1.7)

KaHaga 24 (1.5)

Yewka Penybauka 23 (1.7)

ManTa 23 (1.7)

JluTBaHwWja 23 (1.9)

Hemayka 22 (1.9)

BaxpeunH 22 (1.8)

LWnaHuja 21 (2.2)

XpBaTcKa 21 (1.9)

Mpocjek TIMSS ckane b

Mahapcka 21 (1.7)

XoHr KoHr CAP 20 (2.6)

JleToHuja 20 (1.8)

dpaHLycKa 20 (1.7)

KasaxcTaH 20 (1.9)

Cnosayka Penybanka 19 (1.6)

CAL, 19 (1.2)

[aHcka 18 (1.9)

Byrapcka 18 (1.6)

AycTpuja 18 (1.9)

Hosu 3enaHg 16 (1.5) \Y%
VAE 16 (0.6) \Y
MopTyran 14 (1.6) Y
LLseacka 14 (1.8) Y
MpaH 13 (1.7) Y
Katap 12 (1.6) \Y%
Hopsewwka (5) 11 (1.6) \Y%
WUtanuja 10 (1.5) Y
BbocHa 1 XepueroBuHa 10 (1.3) Y
AsepbejliaH 9 (1.1) \Y%
CjesepHa MakefoHuja 8 (1.4) v
Yune 8 (1.0) Y
Kysajt 6 (1.1) Y
LpHa lopa 6 (0.9) \Y%
MakucrtaH 5 (1.6) v
I'pysuja 5 (1.2) v
JykHa Adpuka (5) 5 (1.0) Y
Caygaujcka Apabuja 4 (0.8) Y
Kocoso 4 (0.9) v
Mapoko 4 (0.8) Y
duannuHm 1 (0.3) \Y%
PernoHanHu eHTUTETH

[ly6au, YAE 35 (1.9) A
Magpwvg, WnaHuja 27 (2.1) A
OHTapwo, KaHaga 24 (2.5)

I'pag MockBa, Pycka deg, 20 (2.2)

Keebek, KaHaaa 19 (2.0)

Aby [abu, YAE 7 (0.7) v

O6nacT cagpKaja: HexkmBa npuposa
KorHutusHu gomeH: Pacyhuearbe

Onuc: [umo A - o6jacHUTU BaXKHOCT
KOHTpOAUCatba Bapujabie TOKOM
eKcnepumeHTa

Kepum uctpaxyje HaunHe Kako Moxke icTe Komnunte mehepa 6p3o ga
otonu y Bogu. OH NOCTaB/ba TPH TECTA.
A. 3a cBakM Off TecTOBa, NCIYHH jefaH kpyxuh ncnog HaunHa koju he Opaxe
ortomutn wehep.

Tect 1
pasnuunTa
Temnepatypa
Tecr2
jemna
Jen i 25°C
npomujelana

S
Tecr3
pasnnuuuTa e
BeNVUMHA D EENE
KOLKMLA &

———

®

B. 3amTo je BasKHO [a je KONMYMHA BOJle YCBAKO] YalIM jefHaKa?
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Npumjep 10. MehyHapoaHa HanpeaHa pedepeHTHa BpujegHocT — Mpumjep 4

Apxasa MpoueHat
Kunecku Tainei 59 (2.6)
Lseacka 55 (2.7)
.Pvcka ®enenauvia 54 (2.4)
CuHranyp 53 (2.3)
. _HopBgelwka (5) 52 (2.4)
EHrnecka 48 (2.4)
JleToHumia 47 (2.2)
DuHcKa 47 (2.5)
. JlutBaHuia 47 (2.1)
Jv)kHa Kopeia 46 (2.4)
. _CnoBsayka Penybauka 45 (2.4)
Mocka 44 (2.5)
CAL 44 (1.5)
Hbemayka 43 (2.2)
AvcTpanuia 43 (2.7)
OaHcka 42 (2.6)
Mo/beka 41 (2.4)
XpBaTCKa 41 (3.2)
YAE 41 (1.1)
Mahancka 40 (2.5)
XoHr KoHr CAP 40 (2.1)
Yewka Penvbaunka 40 (2.6)
Tvpcka.(5) 40 (2.4)
Bvrapcka 40 (2.3)
. ®paHUvCcKa 39 (2.2)
Kanana 39 (1.4)
AvcTpuia 39 (2.4)
_benrvia (bnamarckn ano) 38 (2.5)
HoBu 3enaHa 38 (1.8)
CieBenHa MpcKa 37 (2.6)
. XonaHauia 37 (2.5)
Janan 37 (2.0)

KasaxcrtaH 36
Cpbuia 35 (2.3)
[pv3uia 35 (2.6)
W1anuia 33 (2.3)
. _Katap 32 (2.3)
Masra 31 (2.2) Y
Lnaxuia 30 (2.0) Y4
Yune 28 (2.0) Y4
Anbanuia 27 (2.7) 4
_JepmeHuia 27 (2.1) V4
OmaH 27 (1.8) Y
Cavauicka Apabuia 27 (1.7) \Y4
BaxpeuH 27 (1.7) \V4
KvBair 26 (2.1) Y
. BocHa 1 XepbuerosuHa 26 (1.6) V4
AszepbeilaH 26 (1.8) Y
Kunap, 26 (2.2) Y4
JyvxHa Adouka (5) 26 (1.3) Y
MapoKo 24 (2.0) Y4
Kocoso 23 (2.3) Y4
TNakucran 22 (2.4) \V4
______ ieBepHa MakenoHuia 21 (2.2) V4
DuanunuHm 21 (1.9) Y
LlpHa [opa 18 (1.6) 4
_Wpan 15 (1.7) \Y4
PernoHanyum exrureTn
_I'baa Mocksa, Pvcka Pen. 69 (2.6) A
Oyb6an, YAE 53 (1.8) A
_KBebek, KaHaaa 42 (2.5) A
. _OHTapmo, KaHaaa 36 (2.6)
Magaoua, lnaHuia 35 (2.3)
A6y Jabu, YAE 33 (2.0)

O6nact cagpkaja: Hayka o 3emsbu
KorHutusHu aomeHH: lNMpumjeHa

Onwuc: Ouo A - nocTaBUTM 3eMby Y MOAEN KaKo bU
ce NPMKa3ao HEeH NOJI0XKaj Y 0AHOCY Ha
CyHue Kaga je y 03Ha4yeHOM rpagy /beTto

lopuinmba Aoba Ha 3eMLM CY IPOY2POKOBaHA HarnGOM HheHe Oce.

¥ rpagy A je beTo. ¥ KOM Mookajy je 3emiba Kajia je /beTO y rpagy A?

® &
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/QA‘\
.
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e
P N
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3. ®AKTOPU NOCTUTHYRA YYEHUKA U3 BOCHE U XEPLEETOBMHE Y NOAPYY)Y
MATEMATUKE 1 NPUPOAHUX HAYKA Y UCTPAXKUBALY TIMSS 2019

Yyewhem y TIMSS mncTparkmpatrby, Kao 1 apyrum mehyHapoaHUM UCTPaXKMBakbUMa Kao LITO cy
PIRLS, PISA, noKasyje ce nHTepec ApyLwwTBa Aa nobosblua y4eHUYKa nocTurHyha m tbnxose KoMmneTeHUMje,
anu un da ce yTBpam WNPOK cnektap GpakTopa Koju Mmajy 3Hayaj 3a yHanpehere KBaautetTa o6pasosarba.
Ha ocHoBy nHboOpmaLmja 0 peneBaHTHUM daKTopMma nocTurHyha, goHocMouM oaslyKa Mory flako Aa
yTBpAe cHare u cnaboctn obpa3soBHUX cucTeMa, UAEHTUUKYjy npenopyke 3a yHanpehere, Koje cy
yTemesbeHe Ha UCTParKMBAYKMM Hanasmma.

NaeHTudMKoBarbe paKTopa Koju yTudy Ha nocturHyha y nogpydjy matematuke v NpUpoaHMX
HayKa, Te pasymujeBatbe npoueca nomohy Kojux ce TM yTuLaju ocTBapyjy, NpeacTas/ba NUTarkbe Koje
jegHaKo 3aHMMa UCTpa)kmMBaye W NpakTMyape y obpasoBakby, Kao M ApPYWTBO Yy UjeNuHU. UHTepec
ApywTBa Aa nobosblua KOMMETEHUMje YyYyeHWKa M3 MaTemMaTUKe je BP0 BakaH, jep KBa/UTETHO
matemaTnyko obpasoBarbe omoryhaBa nojeauHLy Aa OCTBApM NPeAHOCTM MOBE3aHe Ca aKageMCKUM
opabupom u nsbopom Kapujepe. MNosHaBakbe MaTemaTuMKe Mnpeactas/ba ,dUATEP” 3@ MPUCTYN HU3Y
NPeCTUIKHMX 3aHMMakba M3 Nogpydja NPUPOAHMX HayKa, TEXHWKE WAM MHPOPMALMOHMX TeXHosoruja
(Bleyer, Pedersen & Elmor, 1981; Sells, 1978). Takohe, Ha ocHoBy nocTUrHyha U3 maTemaTuUKe mMoXe ce
npeasuajeT eKOHOMCKM PasBoj M KOMMNETEHTHOCT AprKase y byayhem nepuoay.

Hayka M TexHonoruja y caBpeMeHOM ApyLTBY MOCTajy CBe Ba)XHMjU. KoHuenT HayyHe
NMUCMEHOCTU je BEOMa C/I0XKEH, NMoCcToje pasnnymta oapeherba, asn je HeynuTHO Aa je pasymujeBarbe
NPMPOAHNX HayKa HEONXoAHO Aa by YoBjeK MOorao Aa AOHOCKU OAJ/IYKE O CBUjeTy Y Kojem Knsu. CTaBosu
npema HayumM MMajy BaXKaH yTULAj Ha CTULLaHbe 3Haka U BjeLUTUHA N3 NPUPOLHUX HAYKa U TEXHOJIOTH]e,
Ha HbUXOBY NPUMjEHY Y XXMBOTHUM OKOTHOCTUMA, TE€ HA KPEMpPaAHE Kapujepe Koja ce Be3yje 3a NpupoaHe
Hayke.

MUcTparkmBaum npoueca yyera AeueHnjama ce 6ase pakTopmma of, Kojux 3asuce nocturHyha
yyeHuKa. byayhu fa je npouec yyerba M HacTaBe, Kao U HbMXOBa MHTEPAKLMja CNOXKEHA, HUje moryhe
dbopmynncatm mogen Koju moxe cse dpaktope Aa 0bjeaAMHM U Aa NOTNYHO 06jacHU pasnunke usmehy
yyeHuKa. CnpoBefeHO je MHOro WCTparkMBakba Y KOjUMa Cy Ce KOpUCTUAEe pasnvyuute metoge y
pasanunTum ob6pasoBHUM CUCTeMMMA, Na je yTBpheHOo Aa cKkyn dakTopa Koju ce opHoce Ha
KapaKTEPUCTMKE yYeHMKa, Te Ha NOPOAMYHE, LUKOJICKE W HacTaBHE KOHTEKCTE, Y KOojuMa ce yyere
AelaBa, UMajy 3HavajaH yTuuaj.

Akagemcko nocturHyhe je cnoxeH ¢eHoMeH Ha Koju yTuuy 6pojHK paKkTopu, 04 KapaKTepUCTMKa
JIMYHOCTM YYEHMKA [0 OKPY)Kerba M YC/0Ba, Y Kojuma ce To nocturHyhe ocrtsapyje. MHoru cy y3poum
LLIKOJICKOT yCrjexa Uan Heycnjexa yyeHuKa, a Hajuewhe cy pa3BpcTaHu y Tpu rpyne:

- nopoamua v Bplukbaum (04HOCK Y NOPOAMULM, COLIMOEKOHOMCKM CTaTyC, CTPYKTypa nopoaule,
oueKMBarba PoanTE/ba U BPLUHbAKa, BPLLIHAYKM OAHOCK),

- WKONa (HaCTaBHVI naaH U nNporpam, 06yl~IEHOCT HAaCTaBHUKaA 34 BaCI'IVITHO-06p33OBHM pag,
OAHOCH Y4EHUNKA U HACTaBHUKA, O4YEKMNBAHA HAaCTaBHUKaA, HA4YUNH OLIJEI-bMBaI-ba yLIEHVIKa) n

- JIMYHM PEecypcu Yy4yeHWuKa (MHTeNureHumja, BPUjeAHOCTM, CAaMOMOLITOBAHE, OYEKUBAHA,
npoujeHa camoeduKkacHoctu) (M'yreajH, 2009).

TIMSS npukyn/ba uHbopmauunje of, AMPEKTOpa LWKOAQ, YYEHMKA, YYEHUKOBUX POAUTE/bA U
HacTaBHWKa, a byayhu aa pasnmke y nocturHyhmma yueHmka npomnsniase ca MHAMBUAYaAHOT, HACTABHOT,
O/lje/beHCKOr, LIKOJICKOT HMBOA, OBO WCTPAXKMBAHE MUCMUTYje LEeN0OBUTO OAje/berbe Y LWKOAW LWTO
omoryhaBa ofBajatbe BapujaHCe Koja je U3 pasInYmMTMX HUBOA YTULAja.
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Cnuka 3.1 daKropu yueHnuKor nocturiyha

YueHuuke UHOUBUOYAsHE KapaKkmepucmuke LLIKoscKU U HACMABHU hakmopu

KBanutet HacTaBe

PaHo yuere LLIkoncku pecypcu

YyeHunuka
MHTenureHymja nocturHyha Obpa3oBatrbe HaCcTaBHMKa

MNopoamnyHa Knnma LLIKONCKM MeHALIMEHT

OcumnanHcKa Knmma

YYyeHMuM OCHOBHO 06pasoBarbe MOUMHbY C PAs/IMUMTUM Npea3HartbMma Koja Cy CTeKkaun y
nopoamun uU/Mam y Hekom og ob6aMKa MNpeawKoNCKor Bacnutakba M obpasosBarba. OHW NOTUYY M3
PasNMUUTUX MOPOAMYHUX U COUMjANHUX YCI0BA, Ma Cy YYEHUYKE KapaKTepUCTMKe M CTaBOBM jedaH of
CKYMOBa KOHTEKCTYya/IHUX KapaKTepPUCTUKA UMjM je yTULaj 3abubexkeH y uctTpaxkmnsarby TIMSS.

AKTMBHOCTM gjeLe Koje pas3Bujajy NpBe HymepuuKe (MaTemaTMuKe) KOMMeTeHumMje CTUMYULLY
MHTEpecoBake 33 MATEMATUKY U Aa/bW PA3BOj MaTeMATUUKUX BjelUTUHA, a UCTPaXKMBakba NOKa3yjy Aa
UMajy ymjepeHe A0 CHa*KHe yTuuaje Ha nocTurHyha M3 maTemaTMKe y KacHWjem LUKO/IoBakby, Te Aa je
oapeheHo KBaHTUTATUBHO M HYMEPUYKO 3Hake Yy roAMHama npuje MoveTKa LIKO0Barba 3Ha4ajHUju
NpeanKTOp MaTeMaTUUYKMX NOCTUIHYNA Y KaCHUjeM LIKOIOBakbY, HEFrO TECT MHTEITEHLMjE UAU BjeLUTUHE
namhera (Melhuish et al., 2008; Sarama & Clements, 2009).

CraBOBM Npema mMaTeMaTuLM 3HavajaH cy NPeaMKTOp pasanYmUTUX pesynTaTa y MatemaTtulm, Kao
LUTO Cy aHra)XmaH nau nocturHyha, Kao M akagemMcku ycnjecu y matemaTmum n NnpupoaHMm HayKama, Te
ycrjex U ynopHOCT Y y4erby maTemaTtuke. Y MtepaTtypu ce YecTo roBopu O TPM BPCTE KOHLIENTa Kada je y
NuTaky cTaB npema matematnum (Vandecandelaere, Speybroeck, Vanlaar, De Fraine, Van Damme, 2012),
KOHLENT MaTemMaTUYKOr aKadeMCKOr camMomnoy3farba, YXKUBakbe Yy matematMuu W nepuenumjcka
BpujeaHOCT maTematuke. [pBM KOHUENT ce OoAHOCU Ha nepuenuujy BAacTUTUX CcnocobHoCTU
caBflagaBatba rpaamnsa U3 maTemaTtuke, Te nepuenuuja ycnjelwHocT1 y matematuum. Crbeaehun HaseaeHu
KOHLEeNT noapasymujeBa No3uTMBaAH CTaB MpPema mMaTemaTuum, cagp:u adeKkTUBHY U BuxejsuopasnHy
KOMMOHEHTY. Buhere BpujegHOCTM MaTemMaTuKe 33 QYHKLMOHMCAbEe U CBAaKOAHEBHU XUBOT je Tpehu
KOHLEeNT noBe3aH ¢ noctTurHyhuma ns matematuke.

NcTpaxkmBaum cy yTBpAMAM Ja Y4YeHUYKO nocTurHyhe 3aBucu o4 WHAMBUAYANHUX
KapakTepuctmka - nona, CEC, motmsaumja, anm 3aBUCK U 04, KBanMTeTa HacTaBe, IMAEPCTBA Y LWWKON Te
pecypca Kojum wkona pacrnonaxke (Creemers & Kyriakides, 2008; Muijs et al., 2014; Scheerens et al.,

T ——
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2007, npema Topoposuh 2016). TokOom AeBeseceTux roamMHa u cibeaehe aeueHuje, UCTParKMBaUM
edunKacHoCTU y obpasoBamy MAEHTUOUKOBAN Cy Pa3IMuMTE HacTaBHE M WKoJcKe dakTope. byayhu aa
Cy Yy nuTakby aKTOPU HA KOje Ce MOXKe CUCTEMATCKM YTUUATU nyTemM O0OpasoBHUX MNOAUTUKA Te
obpasoBarbeM HacTaBHMKa, NOTPebHa je HhUXOoBa aHaNn3a.

Y okeupy TIMSS ncTparkmBarba UCNUTYjy Ce pa3nNYmMTe HacTaBHe Bapwujabne M HUXOB yTULA]j Ha
yyeHuuKa nocturHyha. HacTaBHUUYKE KapaKTepuUCTMKe Kao LWTO cy 06pa3oBatbe, UCKYCTBO, CTAaBOBU U
ynoTpeba oapeheHnx HaCTaBHUX MPAKCK, MOKA3a/IM Cy Ce PeieBaHTHUM 33 YY4EHUYKM YCrjex Y LWKON.

MNpema Mayer, Mullens & Moore (2000) KBanuTeT WKOJIE yTUYE HA YY4eHUYKa nocTurHyha nytem
06yyYeHMX 1 BjeLUTMX HACTaBHMKa, OHOTa LWTa Ce AeLaBa Y YYMOHULM, Te OMNWTOM KJAMMOM U aTMOCHEPOM
KOja Bnaga y wWkoau. KeanuTeT WwKone ce nobosbliaBa Kaja HacTaBHMLM MMAjy BUCOKE aKaZemcke
BjeLTMHe, NoAyYaBajy y Nosby 3a Koje cy 06pa3oBaHu, MMajy BULLE O HEKOIMKO FOAMHA UCKYCTBA, a U
YYeCTBYjy Y BUCOKO KBAaMTETHMM Nporpammma npodecroHanHor passoja. EQeKTMBHOCT yumoHUue ce
Hajbos/be nojawrbaBa aKo ce pPasyMujy cagpikaj KypuKy/ayma, nefarowKu acrnekTn, maTepujann u
KopuwheHa onpema. EdekTe KapaKTepMUCTMKa Ha HMBOY LUKO/A je je Texe oapeavTn Hero edekrte
KOHTEKCTa HaCTaBHMKA U YYMOHULE.

Cnuka 3.2 UHpuKaTopu KBaNUTETA LLUKOJIa U NOBE3aHOCT €A yYereM yYeHUKa

LLIkoncKu HacmasHuyu YyuoHuya
KoHmeKkcm - AKagemcke - Cappxaj Teme
- Jlngepcrso BjewTuHe - Meparornja
- Uwmwesun - HacTaBHWYKM - TexHonoruja
- MpodecnoHanHa 3agaum ‘ - BesnuunHa
3ajeaHnua - WckyctBO ojjesbera
- Ancumniaunna - NpodecnoHanHu
- AKa,EI,eMCKO pa3Boj
OKpYXere

Yyere yyeHuKa

Uzsop: Mayer, Mullens & Moore, Monitoring school quality, An inndicators Report, December 2000

[o6po 06y4eHN, MOTUBMCAHM M HACTaBHMULM Ca CAMONOYy34akbemM 3HaYajaH cy GpaKkTop y4EeHUUYKNX
nocturiyha, annM yKOAMKO HEKM Of, OpraHM3aumoHux ¢akTopa HWUCY 33a[0BO/bEHW, HMP. BEANYMHA
ofjesberba unn Bpujeme nocseheHo ogpeheHoj HACTaBHO] TEMW, KBA/JIMTET HAcTaBe MOXKe Aa Tpnw.
MpeBenuKa oajesberba Kao M HeENOACTULAjHA BPLUHAYKa rpyna UamM Bpujeme Ha Yacy Koje HMje noBesaHo
€ nocTaB/beHUM umbesmma (Brophy & Good, 1986 ) mory HeraTMBHO Aa yTu4y Ha NocTurHyha yyeHuKa.
Kog ynoTpebe pasHMX HaCTaBHUX pecypca, HNp. AUTUTPOHA, payyHapa, HacTaBHUX Momarana, of,
npecyAHe Ba*KHOCTU je 06yKa HaCTaBHUKA 3a UXOBO KopUulhere Nnpema NoCTaB/beHUM LM/bEBMMA Yaca
(Manalo, Bunnell & Stillman, 2000; Witzel, Mercer & Miller, 2003).

CBaka HacTaBHa NpaKca Koja MOTMBMLLE W aHraKyje yuyeHuKa cmaTpa ce Aobpum edektmma
HacTaBe. HacTaBHa npakca Koja je npumjepeHa cnoco6HOCTUMA YYeHMKa, KOja YK/byuyje akTUBHO yyere
HOBMX cafprkaja M YK/bYYEHOCT YYEeHUKA, NOBE3MBAHE OHOI LITO CE YYM Ca CBAKOLHEBHWMM KMBOTOM,
KOHTUHYMPAHO TparKere M AaBake NMOBPATHWUX MHPOpPMaLUja, NoBe3MBatbe caapikaja TecTa U cagpkaja
nofyyaBarba, NMpUMpema HacTaBHWKA, WHAMBUAYANU30BaHa M AudepeHuMpaHa HacTaBa, MpumjeHa
PasIMUMTUX HauMHa npaherba, BpeAHOBAHA U OLjerbmnBatba NocTUrHyha yuyeHuKa, To je npaKkca Koja uma
obuserkja edrKacHe npakce. Nutarbe gomaher 3agaTka MMa HEKOH3UCTEHTHe Hasase. Haume, gomahu
3a4aTak Tpeba ga byae npuanka 3a 6oraherbe MCKYCTBA yyersa, anun NOAUTUKE PAs/IMYUTUX 3emasba Mo
nWUTarby passfiora 3ajaBarba gomaher 3agaTka cy pasanuure.

55



KapaKTepucTuKe WwKone cy GakTopu KOju noroayjy nam oterkasajy noay4vasare v yyerse. LLIKona
Ha yYeHMKa yTUYe Ha [ABa HAa4YMHa - KAao BaCNUTHO-0OPA30BHA MHCTUTYLMjA CBOjOM OpraHM3aumjom, Te
NMyTeM OCTBAPEHMX COLMjaZIHUX OAHOCA YHYTap He C Har1aCKoM Ha BpLUHAYKe OLHOCE Koje yYeHWuM
ocTBapyjy yHyTap paspeaa (bunuh, 2001:98). Y epeKkTMBHOj WIKOAU ePEKTUBHIN GaKTOPU Cy UHTErpucaHmu
KBaNUTETHUM ynpaB/batbem. PazymumjeBarbem HM3a PpakTopa ePeKTUBHOCTM MOKEMO NPUMMUJETUTU KOjK
dakTopu nocroje y ogpeheHoj WKoAM U Koju 6K, ako cy YyCBOjeHU, MOMIN Aa OnaKwajy epeKTUBHOCT C
0631pom Ha oapeheHn LWKONCKN KOHTEKCT. LLKone ypbaHUX U eKOHOMCKM CTabUAHUjUX cpeamHa YecTo
nMajy 6osba nocturHyha. To ce foBogm y Besy ¢ 60/bMM MOryhHOCTMMA 33 aHraXKoBakbe KBaUTETHUjer
HacCTaBHOT Kaapa, 60/bMM pecypcrma 3ajegHuLE Y KOjoj je LWKoa cmjelTeHa. YueHUum cy obuyHo 6osver
CEC-a, a poguTes/bm Buwer HUBOA 0b6pa3oBarba. [MMTakbe LWKONACKMX pecypca HWje KOH3UCTEHTHO
noBe3aHo, jep NocToje cTyanje Koje noTBphyjy 4a OHWM He YyTUYY CHAXKHO MAWM KOH3UCTEHTHO Ha ycnjex
yyeHuKa y wrkonm (Hansushek, 1997), anun nocToje ayTopu Koju cmaTpajy 4a je KONMYMHa YI0XKEHOT HOBL,A
Nno jeAHOM YY4eHMKY CHaxKaH npegukTop nocturiyha (Hedges, Laine & Greenwald, 1994).

JepaH ogf Haj3HayajHMjux dakTopa nocturHyha je mjepa y KoOjoj LWIKOJa CTaB/ba aKLEHaT Ha
y4YeHuyKa nocturHyha. MoctaB/barbe BUCOKUX, OCTBAPMBMX LiM/bEBA 3@ aKaAEMCKA Y4eHMYKa nocTurHyha,
BOAM Ka OKPYKEY Koje je ycmjepeHo Ha ocTBapuBake 60/bMx pesynTaTa. Kag nvaepu WwWKoaa page ca
CBOjMM HaCTaBHMLMMA HAa U3rpagteu LMjene WKoe, Ha HUBOY YHYMOHULE U IMYHUX LM/bEBA, OHU NOCTajy
BOAMYM Y CHaXKHOM npouecy TpaHchopmaumje, omoryhyjyhn HacTaBHUUMMA Aa NOAMNKY CBOjY MpaKcy,
NOACTAaKHY HanpegoBartbe CBOr paga W bosbe ynpass/bajy npodecMoHasHMM KMBOTOM. MHora
UCTPaKMBakba CyrepuLly Aa je LWKOACKA KAMMA NO3MTUBHO NOBE3aHa Ca aKafgeMCKUM YCMjexom, Aakne,
ACMEeKTU CUTYPHOCTU, NOAYyYaBakba U yuerba LKOJICKOT OKPYKeHa NoACTMYY YYeHUYKa nocTurHyha Kag cy
npaBunHo KyntueucaHa (Cohen, Mccabe, Michelli, & Pickeral, 2009). NMuTatba AUCUMNAMHE, KallkbEeHba Ha
HacTaBy, M30CTajakba C HAacTaBe UM NUTarbe 6e36jegHOCTM Y WKOAW CYy NUTakba Koja YyTUYY Ha OTeXaHo
yyerbe y WKoNama.

Beoma je Ba)KHO YTBPAWUTU KibyuyHe dakTope nocturHyha, Kako 3a goHocuoue ogJjyKa y
obpasoBakby, TAaKO M 3a NpaKTMYape Koju ce base yHanpeherwem obpasoBamsa.

3.1 ®akmopu nocmuzHyha yyeHuUKa u3 bocHe u XepyezoeuHe y nodpyjy
mMamemamuke U npupodHUX HayKa

Y3 ucnutnBame y4yeHUuKkux nocturiyha, TIMSS 2019 obyxBaTa M WCNUTMBaHbe HK3a
KOHTEKCTyaNHUX Bapujabnn Koje Mory Aa yTMdy Ha KOTHUTMBHE U HEKOTHUTMBHE Mcxode. 3Hauyaj
nojeaMHux sBapujabamn cy norspauna nperxogHa TIMSS uctparkusarba. OBaj U3BjellTaj Aaje nogaTKe Ha
Temesby aHanuse yTuuaja pakTopa Koju cy NoBe3aHu ca:

- Nonom yyeHunka

- 0bu/bexjuma 1 CTaBOBMMA yYEHMKA
- [MopogMYHUM KOHTEKCTOM

- HacrasHum dakTopmnma

- WKonckum daktopnma
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3.1.1 TllpoyjeHa nocmuz2Hyha yYyeHUKA u3 mamemamuke U npupodHUX HayKa no
nony, KyhHUM pecypcuma 3a y4ere, me cpeduHU Y Kojoj ce WKona Hanasu
(pypanHa - ypbaHa)

CBakM 06pa3oBHU cucTeM Tpeba Aa TeXM Ka npaBuMYHMjeM U NpaBegHUjem cuctemy, Tpeba ga
HacToju ga nocturHyha ydyeHuka byay pesynTaT HMXOBWMX Hamopa M BOJbe, a He ga Cy nocsbeamua
KOHTEKCTyanHUX $aKkTopa NonyT noJsa, COLMO-eKOHOMCKOr CTaTyca, NMOpOoAMYHE CTPYKType WM mjecTa
npebusanunwTa. Canka 3.3 npeacras/ba pasnmke y nocturiyhnuma gjeyaka u ajeBojumnua y MCTpaxkuBakby
TIMSS 2019 y buX.

Cnuka 3.3 Pasnuke mehy nonosuma y npocjedHum nocturHyhuma y marematuum
M NPUPOAHUM HayKama
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Pasnuka y nocturiyhmuma no nony mehy ydyeHuumma y buX ns matematuke je 9 60a08a y Kopuct
[Ajeyaka 1 OHa je CTaTUCTUYKM 3HaYajHa. Y NpMpoaHUM HayKama, pasanKa y nocturHyhmuma je 7 6ogosa y
KOPWCT AjeBojunL,a, Koja je CTaTUCTUYKKM 3HadvajHa. MehyHapoaHu npocjek 3a matemaTuky je 499 6oa08Ba
3a gjesojumue 1 503 604a 3a gjevake, a y Hayum 493 6oaa 3a ajesojunue 1 489 6oaoBa 3a gjevake. Mehy
3eM/baMa pernoHa Hajseha pasnumKa no nony U3 matemaTtuke je y XpBaTckoj, 12 6040Ba Yy KOPUCT ajeyaka,
[OK je y npupoaHnum Haykama Ha KocoBy un CjeBepHoj MakeaoHuju pasnvka 13 6oa0Ba, ogHocHo 14
60408Ba, Y KOPUCT AjeBOjUMLa, LUTO je CTAaTUCTUUYKM 3HAYajHO.

MHTepecaHTHO je yTBPpANTU pa3nKe y I'IOCTMFHthIMa Nno Noay U3 MateMaTUKe U HayKe npema
KOTHUTUBHUM U Cap,p)'KajHMM AOMEHUMaA.
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Cnuka 3.4 Pasnuke mehy nonosuma y npocjeyHum nocturHyhuma y matematmum
npema cagpKajHMm M KOrHUTUBHUM AOMEHUMaA
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Y noapyyjuma bpojesa Te ceomempuje u mjeperba, PasnKa fno nony je y KOpucT gjeyaka ny oba
nogpyyja je pasfiMka CTaTUCTMYKM 3HayajHa, WTO je cay4Yaj U Ha mehyHapogHoOM HMBOY. 3a mogpyyje
nodayu, pasnukay 6ogosmMma je mana. Y oKBUPY KOTHUTUBHUX AOMEHA Y MAaTEMATULM, 33 CBAKY O HoUX
noctoju 6040BHa pasanKa y nocTurHyhmuma nsmehy ajevaka v Ajesojunua, raje je ctaTMCTUYKM 3HadvajHa
Yy LOMEHUMa fpumjeHe v pacyhusarba 'y KOpUCT ajedaka. Ha mefyHapoaHOM HMBOY Y CBA TPU KOTHUTMBHaA
OOMeHa pas/InKa je CTaTUCTUYKM 3HaYajHa Y KOPUCT Ajeyaka.

Onctpubyumja ajevaka v gjesojumua y matemaTMum npema HMBOMMA NocTurHyha He nokasyje
gehu jas jegHux y ogHocy Ha gpyre. Haume, Hajseha pasnvka je Ha cpefrbem HUBOY, raje je 6% suwie
JAjeyaka Hero ajeBojunua, Te y BUCOKOM HUBOY raje je 3% BuLie ajevaka Hero ajesojunLa.

Cnuka 3.5 npeacTas/ba pPas/iMKe MO Moay y NOCTUrHyhUMa y Hayum npema cagpiKajHum u
KOTHUTUBHUM goMeHMMa. [pocjeyaH pesynTaT gjeyaka y Hayuu mehy yyeHuumMma 4eTBpTOr paspesa y
BuX npema cagprkajHMM LAOMEHMMA je HUXKM 04, pe3ynTaTa AjeBojunua y ABa LOMEHA, HUBA U Hexusa
npupoda, anwv je pasnunKa CTaTUCTUYKM 3HAYajHa CaMo 3a xusy npupody. Jas namehy nososa y HayLm no
cagpKajHMM LOMEHMMA je CAMYaH OHOM Yy 3eM/bama permoHa. Tako y Cpbuju, LipHoj Fopu, CjeBepHoj
MaKeLoHWNjN ajeBojumLLe CTaTUCTUYKKM 3HAYajHO NOCTUKY Bosbe pesynTaTe y LOMEHY H#usa npupoda. Ha
MehyHapoaHOM HMBOY AjeBOjUYMLLE Y OAHOCY Ha Ajevake MNOCTUNKY 3HaYajHUje pesyaTaTte y JOMEHY #usd
npupooda, raje je npocjevyHn pesynTaT 3a gjesojumue 498 604083, a 3a Ajevake 489 604083, a 06pHYTa je
cUTyalumja y LOMEHY HAYKAG O 3eMsbu, MPU Yemy je NpOoCjedHn pesynTtaTt Ajesojumua 486, a ajeyaka 489
6oa08Ba.

Onctpubyumja ajevaka v ajesojuvua y NpUpPogHMM HayKama npema HMBOMMa nocturHyha He

nokasyje 3Ha4ajaH jas jeaHux y ogHocy Ha apyre. Hajseha pasnunKa je Ha HUCKOM HUBOY, raje je 3% Buwe
AjeBojunLa Hero ajeyvaka, Te y cpegrem HUBoYy 2% BuLle AjeBOjUunLLa Hero ajevaka.
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Cnuka 3.5 Pasnuke mehy nonosuma y npocjedyHum nocrurHyhuma y
Hayuu Nnpema cagp}ajHUm U KOTHUTUBHUM JOMEHUMA
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MpocjeyHn pesynTaT MO NOAYy Npema KOTHUTUBHMUM SOMEHUMA YKaA3Yjy Aa AjeBOjYMLLe NOCTUKY
60/be pesynTaTte y AOMEHY rpumjeHe U pacyhusara U CTaTUCTUYKM je 3HavajHa. Ha mehyHapoaHom
HWBOY je cuTyaumja CINYHa, y 063 foMeHa AjeBojumLe NoCTUKY 6osbe pe3ynTaTte, anu je pasivKkay
6080BMMa Marba Hero mehy yyeHnumma y buX. MpocjeyaH pesynTaT 4jeBojunu,a 3a AOMEHe pumMjeHe
n pacyhusara je 506 n 509 60408Ba, pecneKkTMBHO, a Kog ajeyaka je 503 6o0aa 3a o6a gomeHa. 3a 0ba
KOTHUTUBHA AOMEHA Pa3/inKa je CTaTUCTUYKM 3HAYajHa Y KOPUCT AjeBojumnua.

TIMSS 2019 je npuKynuo nogatke o ypbaHOCTU yyeHMKa Ha ABa HauuHa. [pBU je Ha TeMesby
nogataka kKoje TIMSS y3uma Kao cTpaTuduMKauumjcke Bapujabne 3a cenekuujy WKona, Te ce TUMe
OCUrypaBa penpe3eHTaTMBHOCT 3a LIKOJE Y Lje/IMHN, Kao U 3a LIKoJie pypasHUX U ypbaHUx cpeanHa.
CBaka 3emsba AedUuHULLE pypasiHe U ypbaHe cpeanHe Npema CBOjUM Kputepujymmma. Y3 oo, TIMSS nuta
AVpeKTope LWKoNa Koje o c/beaehux aeduHuumja Hajbos/be onuncyjy noapydje y Kojoj ce LWKoia Hanasu:

YpbaHo — rycto HacesbeHo; MNpearpahe — Ha pyby uam npearpahe rpagckor noapyyja; Cpeatrobe
BE/IMKW UM BeNIMKK Tpag; Manu rpag nam ceno; YaasbeHo pypasHo nogpyuje.
LLIkone pypanHe cpeanHe y BuX cy oHe y y Kojuma je gupeKkTop ogabpao manu rpag, ceno uau

yAa/beHO pypanHo noapydje, AOK Cy WKoae ypbaHMX cpeauHa ako je AupeKkTop ofabpao ocTane
KaTeropwuje.
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Cnuka 3.6 Pasnuka npocjeyHor nocturHyha y matemaTtuum n npMpoaHMM HayKama
Y LWKO/IaMa PypasiHUX U ypb6aHUX cpeanHa
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Cnuka 3.6 npeacTtas/ba pasnuKy npocjeyHor 6oA40BHOr pesynaTtaTa y noctUrHyhnMma yvyeHuka
LKONA ypbaHMX U pypasHM cpeamHa. Y buX pasnuka nocturiyha yueHuKa ypbaHux 1 pypanHux Wwkoaay
MaTeMaTuLM 1 NPUPOAHUM HayKama nsHocu 12 60408Ba y KOPUCT YYEHMKA LWKONA YpOaHUX cpeanHa, WTo
je CTaTUCTUYKM 3HAYajHo.

BpujegHo nomeHa je ga ce yHyTap 3eHWYKO-4060jCKOr KaHTOHa yTBpAWaa 3HadyajHa 6040BHa
pasnnka y matematnum, 23 6043, Y KOPUCT yYeHMKa WwKona ypbaHux cpegmHa. CanyHa je cutyaumja y
LWKo/MlaMa oBUMX KaTeropuja y Penybavum Cpnckoj, pasnvka je 15 6040Ba y KOPUCT y4eHUKa ypbaHumx
WKONA. Y Hayum BU/bEXKMMO CAMYHY CUTYALMjY C TUM A3 cy pa3inKe Behe y 3eHUYKO-A0060jCKOM KaHTOHY,
a pas3nuKa nocturHyha yyeHuka ypbaHux n pypanHux wWKona je 28 6ogosa. Y Penybanum Cpnckoj Ta
pasnnka usHocu 17 60083, y KOPUCT y4eHMKa ypbaHUX WKona.
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Cnuka 3.7 MpocjeyaH pe3yatat y matemaTULu U NPUPOAHUM HayKama npema
KOFHUTMBHUM AOMEHMMA Y LUKONAMa pypasHUX u ypbaHUxX cpeanHa
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Cnuka 3.8a [pocjeyaH pe3yntat y matemaTyuuu U NpUPOAHUM HayKama npema
caApKajHMM OMeHMMa Y WKoAama pypaaHux u ypbaHux cpegmHa
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Pasnuke nocturHyha yyeHuka y BuX y wKosnama pypanHux u ypbaHux cpeguHa npema
KOTHUTUBHUM [AOMEHMMa, Te CaApKajHMM AOMEHMMa Yy MaTeMaTMuM M NPUPOSHUM HayKama cy
CTATUCTUYKM 3HAYajHE Y KOPUCT YYEHMKa WKoa ypbaHUx cpeguHa.
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Cnuka 3.86 Pacnopgjena yueHuKa npema mehyHapogHum pedepeHTHUM BpujegHOCTMMA 33
MaTeMaTUKy U NPUPOAHE HayKe Y OAHOCY Ha LWIKo/e ypbaHe u pypasiHe cpeguHe
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YyeHnuM 4eTBPTOr paspesa WKoa ypbaHux cpeanHa NocTuKy 6osbe pesynTaTe y CBAKoj o4
pedepeHTHUX BpUjeaHOCTM (HMBOa NocTurHyha) n y Nnpocjeky cy 3a cBaky pedepeHTHY BpMjesHOCT BULLM
o4, npocjeka 3a buX nsyses 3a HanpegHy BpUje4HOCT y MaTeMaTULW.

3.1.2 O6bumexcja u cmaeosu yyeHUKa

Y oKkBuMpYy daKkTopa nocturHyha yueHnka aHanusmnpaHux nomohy sapujabnau, Koju ce nosesyjy ca
0bu/beXKjMMa N CTaBOBMMA yYeHMKa, KopuwheHe cy c/beaehe Bapujabne:

- Mpepwkoncko obpasoBakbe U PaHO yyere

- Jesnuke n matemaTMuKe KOMMNETEHUMje Npuje NoiacKa y NPBY paspes OCHOBHE WKoJe
- CraB npema maTemaTuLM U NPUPOLHMM HayKama

- MaTtemaTMyKo camonoy3gakbe 1 caMonoysfare y Hayum

[MpedwKosACKO 06pa308aHb€ U PAHO yuerse

Y buX je oko 81% y4yeHuKa 4mju cy poanTes/br N3jaBuam aa cy noxahanu npesLwkoacku nporpam
3a gjeuy ctapujy og 3 rogmHe. 3Hajyhu ga je ctona ynuca yyYeHuKa y npeLKosicke nporpame o4 3 4o 6
rogmMHa HajHuKa y EBponu (UNICEF, Situation Analysis of Children in Bosnia and Herzegovina, 2020) u
n3Hocu 25%, a Aa je BMA/bMB NO3UTMBAH TPEHA yNnca djeue y NnpunpemMHn nporpam npuvje npsor paspeaa,
Koju je 3a 2018/2019. roanHy 6no 78%, BUCOK MpPoLEHAT yYeHWKa Koju cy noxahann npeawkoncku
nporpam npema msjasama poamrtesba NPUNUCYjeMo y CTBapy NPOLLEHTY KOju ce OAHOCKU YPaBO Ha roAuHY
npuje nosackay wkoay. MpocjeyaH pesynTtaT y maTemaTULM TUX yYeHMKa je 456 60408Ba, AOK je npocjeyaH
pesynTaT yY4eHWKa Koju HUcy noxahanum npeglukoscke nporpame 3a gjeuy ctapujy og 3 roauHe, 447
60408Ba M pas/inKa je CTAaTUCTUYKM 3HaYajHa. Y HayuM je CTakbe TaKBO Aa je NpocjedaH pe3ynTaT yYeHUKa
Koju cy noxahanu npeaLwKoAcKe nporpame 3a gjeuy ctapujy og 3 roanHe 462 6oaa, 1 camo je 3a 1 604
60/bM 04, OHUX YYEHMKA KOjU HUCY Noxahann oBe Nporpame, WTO HUje CTAaTUCTUYKM 3HAYAjHA Pas/MKa.
Oko 79% pjeue, unju cy poauTe/bu Aann HeraTMBaH OArOBOP Ha NMUTakbe 0 noxahakby NpealKoacKor
nporpama 3a ajeuy maahy oa 3 roanHe, NOCTUIKE NPOCjedaH pesyaTaT U3 maTemaTuke 455 6og0Ba u 3a 4
6043 je HUXKKM 0, OHNX yYEHMKA Koju cy noxahanm oBaj nporpam, WTO HXje CTaTUCTUYKM 3HaYajHo. Y Hayum
je npocjeyaH pesynTaT yueHMKa Koju cy noxahanu nporpam 3a gjeuy mnahy og 3 roanHe 468 6ogosa u
33 7 60408a je 60/bM pe3ynTaT HEro KoZ yYeHMKa Koju HUcy noxahanu oBaj nporpam, aam pasnunka Huje
CTAaTUCTUYKM 3HaYajHa.
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Cweneha cnvka npukasyje npoueHaT yyeHWKa npema yKynHom 6pojy roamHa noxaharba
NpeALWKo/ICKMX Nporpama.

Cnuka 3.9 MMpoueHaTt yueHUKa npema yKynHom 6pojy rogmHa noxaharwa npegLuiKkonckor
nporpama
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Ha Canum 3.10 nprKasaHo je KOIMKO pasnuKke y nocturHyhMma ydyeHuKa npomssoae pasanke y
AYKMHU noxafarba NpeawKoNCKUX Nporpama.

Cnuka 3.10 MocturHyha ydyeHMKa U3 maTemaTUKe U HayKe Y 3aBUCHOCTU O, AYXKUHEe
noxahara npegLKOACKOr 04roja u obpasoBama
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M npupoaHe Hayke M maTemaTuKa

BuasbmnBo je ga y matemaTuLmM CBaka rognmHa Mma no3vTueaH A0MNPUHOC, U3Yy3eB 3a KaTeropujy 4
200uHe u suwe. Paznuka nsmehy yuyeHunKa Koju Hucy noxafhanm npealiKkoncku nporpam u OHUX Koju cy
noxahanu 3 eoduHe je 32 6oaa y KOPUCT y4eHMKa Koju cy 3 200uHe noxahanu nporpam. MHTepecaHTHoO je
[a 3a KaTeropujy 4 u euwe 200UHA HEMA NO3UTUBHOT AOMPUHOCA Y OAHOCY Ha KaTeropujy 3 200uHe, WTo
ce MOXe TyMauyuTW Aa jacNMYKM mepuoj Y MPeAliKo/ICKUM ycTaHOBama He AONPMHOCK 3HavajHo
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KOTHUTUBHMUM AMMEH3MjaMa Y Norieay ycnjexay matematmum y gasbem WKosoBaky. OBO je nogaTtaK Koju
61 610 fO6PO [OAATHO UCMIUTATU. Y HAYLUM je CUTyaumja HeLWTo Apyraynja. YH4eHULM Koju HUcy noxahanum
nporpame nNpeaLwKoACKOr BacnmTarba M ob6pasoBatba CTaTUCTUYKM 3HAYajHO cnabuje nocturHyhe nmajy
0f, y4eHuKa y KaTeropuju 2 200uHe, 3 200uHe, 4 200uHe u suwe. No3UTUBaH AONPUHOC AyKMHEe Noxaharba
nporpama npeaLwKoACKor BacnuTaka U 06pa3oBakba je 3a KaTeropuje ydeHuKa mamse og, 1 200uHe, 2 u 3
200uHe. OBO je Takohe curHan 3a gogaTHa UCTPaXKMBakba, aiv U pasmaTparbe KBaauTeTa nNporpama us
Hay4yHe MUCMEHOCTM Yy MPEeLIKONCKMM YyCTaHOBaMa Kao M moTusuwyher oKpy)Kerba 33 pa3Boj oBe
NMUCMEHOCTH.

Jezuuke u Mamemamuuke KomriemeHuyuje npuje noadacka y npeu pasped ocCHosHe WKose

YTMuaj nopoamue Ha wWKoAcKa nocturHyha je Beh ayxke Bpujeme TemaTWKa HayyYHUX
UcTpaxkneama. Hema guneme aa je NOpoANYHO OKPYKEHE BAaXKHO APYLUTBEHO OKPYKEHE Y KOjeM aunjeTe
CTU4Ye npBa 3Hakba M UCKYCTBA, OCTBapyje MpBe WHTEpPNEepCcOHasiHE M eMouMOoHanHe Bese, dopmumpa
BPMjeaHOCTU 33 HapeaHO YK/byuMBakbe M QYHKUMOHUCAHE Y LWIMPO]j APYLITBEHO] 3ajeaHnUM (3ykmh, 2012
npema: Cnujenuyesuh, 3ykosuh, KonyHosuh, 2017). MHora uctpakmsamba yKasyjy Ha yTuuaj nopoamyHux
Bapujaban Ha aKageMCKM ycrjex U HanpeaoBakbe yyeHuKa. MNoctoju notpeba 3a pjewierem 1 mogena 3a
paHo yuyetbe y nopoauumn, byayhmn na y je buX senukm 6poj ajeue NpeslIKOACKOr y3pacTa Koju He
noxahajy MHCTUTYUMOHANHW BWA, BacnuTaka M obpasoBakba 33 0Baj y3pacT. Mpema YHUUED
ncrpaxxunsamwy ns 2019. rogmHe (Situation Analysis of Children in Bosnia and Herzegovina, mapT 2019)
cTona ynuca gjeue oa 3 Ao 6 rogyHa y NpPeaLwKo/ICKO BacnuTakbe U obpasoBarse y buX je HajHuXKa y
Esponu, nsHocn 25%, ook je y 2018/2019. rognmHun gowno ao noseharba 6poja yyeHunka y obasesHu
nporpam rogMHy AaHa npuje nosacka y OCHOBHY LKoY, Te M3HOCK 78%. Y 3em/bama OKpy»Kera cTona
ynuca y4eHuKa y NpeaLKoiCcKo BacnuTarbe M obpasosame je mHoro Beha, y XpBaTcKoj je oko 83%, y
LpHoj Fopu oko 70%, Cpbunjn oko 69% un CjeBepHoj MakeaoHuju oko 40%.

YTuuaj nopoanue Ha paHo yyere je y Behoj mjepn 06u/bexkeHo cTaBoBMMA KOju poanTe/bM MMajy
0 paHOM yyery. MehyTnm, BaXKHOCT poauTesba y NPOLLECY PAHOT yYeHa Ce HE MOXKE HAaZLOMjeCTUTH, TE je
notpebHa aKTMBHa MOAPLIKA PoAMTE/ba M PA3BOj HUXOBUX KOMMNETEHLMjA M yCBajatba NPUMjepPeHMUX
MeToAa Kako 6y noctann cacTaBHM [MO BacnmuTHO-obpasoBHor npoueca. Kako he ce poautessm
MoHaLWaTK Npema CBOM AjeTeTy 3aBUCKU Y BEJIMKO] Mjepu Of, CTaBOBa KOje MMajy Mpema paHOM y4yerby.
JegHo op, ucTpakmBama Yy XpBaTCKO] MoKasyje ga cy coumo-aemorpadcka obusberkja 3HavajHa 3a
dbopmumpatrbe poanTes/bCKOr NOHAlaka Npema npeaLwKocKoj ajeumn. bpoj gjeue y nopoamum nokasao ce
Kao BarKaH NPeanKTop POAUTE/bCKOT MO3UTUBHOM/HEraTUBHOI NOHallakba NpemMa Ajeum, WTo BaXKu U 3a
cTapocT majke (LWUtmuporba, Bopuh, Powunh, Ceamak, LLenuesnh n Kepectew, 2011 - npema Tpasap,
Cnacojesuh, 2018). UcTto ucTpaxkmBarbe MoTBphyje NOCTOjatbe pasnMKa y PoaUTes/bCKOM OAHOCY M
MoHawakwy npema fAjeuym y oA4HOCY Ha NoAn, Te Aa je poguTe/bCKa MOoApLIKa 3HayajHa 3a coumo-
€MOLMOHAIHM Pa3Boj AjeTeTa. Heka gpyra uctpaxkmMBarba NOKasyjy Aa cnaba noApLuka, HApPoOUMUTO MajKe,
MOXKe MMaTK HeraTUBHE yTuLlaje Ha CoLMOo-eMOoLMOoHanHu paseoj ajeteta (Cooper, Masi & Vick, 2009-
npema Tpasap, Cnacojesuh, 2018).

AHanunsa nopgataka mehyHapogHux UcTparkmBarba, Kao wTo je TIMSS, npeactassba jegaH o,
Ha4yMHa aa ce gobujy noysgaHe MHbopmaumje o BaxKHMM pakTopuma KyhHOI OKpy»Kerba KOju Cy BarKHe
3a KacHuju ycnjex y wkoau (Martin, Mullis, Foy & Stanco, 2012; Mullis, Martin, Foy & Arora, 2012a; Mullis,
Martin, Foy & Drucker, 2012b; OECD, 2010, 2012).

PoautesbcKa npoujeHa 3Hakba M BjelTMHA HUXOoBe Ajeue Mo NuTakby jesMyke NUCMEHOCTU U
MaTEMATUUYKMX KOMMEeTeHUMja Cy BaKaH npeaukrtop nocturdHyha mus matematuke. Y TIMSS 2019 ce
TPaXW/0 o4 poauTesba Aa npouujeHe ocrnocob/beHOCT HMXOBOT AjeTeTa 3a paHy MMCMEHOCT Npuje npsor
pa3pena OCHOBHE WKoe Kopuwherem CKane oa 4eTmpun Kateropuje Beoma 0o06po, Cpedne dobpo, He
baw 0obpo w Huje yonuwme 6uno 0obpo. PoauTtesbn cy NpoLjeruBany ocnocob/beHOCT Ha Temesby
cepam TBpAHM: a) MNpenosHaje BehuHy cnoBa asbyke, 6) Yuta Heke pujeun, B) Ynuta peueHuue, r) Yuta
npwuyy, 4) Muwe cnosa a3byke, ) MNuwe cBoje ume, e) MNuiue 1 apyre pujeun ocMmM CBOra MMeHa.
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3a npoujeHy MaTemaTMyKe MUCMEHOCTM pPoAMTe/bM Cy OAroBapanu Ha nuTama: a) bpoju
camocTanHo, 6) MNpenosHaje HanucaHe 6pojese, B) MNue 6pojeBe 1 To y KaTeropujama, Huje yonwme
padusno, Ao 10, o 20, Ao 100 unu suwe, a Ha NuTama r) ObaB/ba jeaHOCTaBHO cabupare, a) Obas/ba
jeAHOCTABHO oAy3MMatbe y KaTeropujama La unm He. YyeHUUM Cy CKOPOBAHM Npema u3jaBama CBOjMX
poauTe/ba KOMMKO CYy HMXOBa Ajeua b6una ocnocobsbeHa ga ypage 12 3axTjeBa y OKBUMpPY paHe
MUCMEHOCTU U MaTeEMATUYKUX KOMMETEHUM]ja NpuMje NofacKa y WKOoAy. YUeHULM CYy NOANje/beHN Y TPU
KaTeropuje: seoma 0obap, ymjepeHo dobap v Huje dobap. YYeHUKY Koju seoma 006po pjeluasa 3aaaTke
13 061acTU jeanyKe NMCMEHOCTM 1 bpojeBa, 4oAnje/beHO je Hajmate 11,2 6oaoBa Ha ckanu (M3sop: IEA's
Trends in International Mathematics and Scienece Study-TIMSS 2019), wTo KopecnoHaupa ca
0Z,rOBOPVMa POAMTE/bA A3 je anjeTe buio y cTary Aa ypaam ceux 12 3agataka (neT Ha HajBuLIEeM HUBOY,
5 Ha ocpegrem HMBOY U jeaHOCTaBHe 3aaTKe U3 cabuparba U oay3nmarba), y NPOoCjeKy. YUeHUK Koju je
MOrao Aa CTekHe Buwe o 8,6 6040Ba Ha CKa/M Halao ce KaTeropwju Huje dobap, a TO 3HauM Aa cy
HEroBu poauTe/bh U3BMjECTUAN Aa 12 3apaTaKka HUje Morao fa ypaZum Ha 3a40BosbaBajyhem HuBoy (neT
334aTaka Ha bapem MMHUMANHOM HUBOY, NeT Ha bapem cpestbem HMBOY M 6e3 jegHOCTaBHOT cabupatba
WA ofly3Mmarba), y npocjeky. CBM OCTanu y4eHUUM Npunagajy Kateropuju ymjepeHo 0obpo.

Tabena 3.1 [MpoueHaT yyeHUKa U NPOCjeuHn pe3yaTaT y MaTematium npema AjeteTosum
KomMneTeHumMjama npuje nonacka y WwKony

Beoma gobpo YmjepeHo gobpo Huje nobpo
3em/ba npocjeyaH pesyaTat npocjeyaH pesyaTat npocjeyaH pesyaTat
npoueHat npoueHat npoueHat
maTte- MmaTe- MmaTe-
HayKa HayKa HayKa
MaTUKa MaTUKa MaTUKa
BuX 23 480 482 56 451 458 21 425 435
M
ehynapoaum ¢ 532 518 51 498 488 24 468 461
npocjex

Y BuX 3a 23% yyeHuKa poauTesbu M3jassbyjy Aa cy Beoma gobpo moram ga ypage 3agatke u3
obnacTtu jeanyke nucmeHocTn u bpojesa, 56% ymjepeHo f06po0, a 21% HMUcy mornm aa ce nsbope ca oBuUM
3axTjeBuma. Buas/bmBo je Aa yYeHWUM KOju Cy CBPCTaHW y KaTeropujy eeoma 0obpo umajy Hajb6osba
nocturHyha M3 matemaTuKe M BeMKa je 6040BHA pasfivKa Y NPOCjeYHOM pe3yaTaTy Npema yYyeHULMma
U3 KaTeropuje Huje 0o6po, 55 6oa0Ba. CIMYHO je ca HayKOM, TaKo Aa je ounMrneaHo Aa nocToju No3nTMBaH
[ONPUHOC Kaf je pujed O KOMNeTeHUMjama yvyeHMKa npuje mnosacka y WKoay u nocturHyhuma y
MaTEMATULN U HayLM.
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Cnuka 3.11 TMpoueHaT yyeHUKa Y1ju Cy poauTe/bM NPOLjeHUIN Aa cy Beoma Ao6po n
ymjepeHo ao6po ocnocobs/beHu 3a cBaKy oA cbeaehnx akTMBHOCTU
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MpoueHaT y4eHuKa

PesynTtaTu yKasyjy aa je Hajsehu npoueHaT yYeHMKa YNju cy poanUTe/bM NPOUNjEHNAN Aa BeoMa
nnu cpegmre Aobpo 3Hajy ga nuwy ceoje ume. Canjegm npoueHaT yYyeHMKa Koju npenosHajy c/oBa, a
HajHUXM je NpoLeHaT YYeHUKA YNjU Cy poaMTe/bU NPOLMjEHUAN Aa CY HUXOBA Ajeua ocnocobsbeHa Aa
yYuTajy Npuryy. Pasym/bmBo je aa cy yd4eHMUM Makbe 0B1aZ4a/ v BjelUTUHAMA YnTakba NpuYa MK pujeuu, jep
y3pacT o4 4 go 5 rogmHa je y3pacT Kaf, ce ce pa3Bujajy MpeTymMTanayke BjewTHe Npeno3HaBarba C10rosa
M NpBOT M 3aamber rnaca y pujeun (YyamHa - Obpagosuh, 2002). Taga nucakbe Nocraje CAMYHO NPaBUM
CN0BMMa M MMa KapaKTepucTuke dase nucarba. OBO je y3pacT Kaga gjelia y CTBapy He NuLLY, Hero LpTajy
CNOBa, OHM NEepUUNNPajy UjennHy, NpPeno3Hajy C/INKY, a He HanucaHe pujeun u cnosa. OBakas Hanas je
noc/beamua nepuenumje poantesba Ha Bpujeme og, npuje 4 roanHe, gakne Kaja cy Ajeua umana oko 6
roauHa, 1 NnoHekas je TeLWKO CMjecTUTU ocobUHY CBOT AjeTeTa y BpujeMe O Kojem je pujed. MpoujeHe
poauTes/ba y BuX no nutamby passBMjeHOCTM BjelTUHA PaHEe MUCMEHOCTUM OYUreAHO Cy NOAJIOXKHE
COLMjaNIHO NOXKE/bHUM OATOBOPMMA Kao M KYATYPOJIOLKOM acnekTy yaore poautesba U paga ca CBOjom
AjeL,oM Ha enemeHTMMa pasBoja paHe NMucmeHocTU. OYeKknBarba PoaMTEsba CY Aa HUXOBO anjeTe Tpeba
Aa byae ocnocob/beHO Aa Nue M YMTa Npuje NoAacKa Yy LKoY, Te CY HUXOBE aKTUBHOCTU Kog Kyhe
yCMjepeHe Ha yBjerkbaBarbe Koje OHM CMaTpajy NoXKe/bHUM 32 Pa3BOj je3uYKe MUCMEHOCTMU.
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Cnuka 3.12 [poueHaT yueHUKa Yuju cy poaUTEe/bU U3jaBUIN AA je bUXOBO Aujete Morio
Aa ypaau cibepehe 3axtjese npuje nonacka y wkony
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MpoueHaT yyeHmKa

Mo 100 uamsuwe MWOo20 #®Oo10 M HwujeyonwTe pagnno

BehuHa gjeue npuje nonacka y LWKoAy, nNpema npoujeHama poauTtesba, 6poju camocTanHo,
HajBULIe HbUX MOXKe ga 6poju go 20. Uctu je cnyyaj ca 3axTjeBOM npeno3HaBarba 6pojeBa M NMcartbem
6pojeBa. MHTepecaHTHO je Aa je npema M3jaBama poauTesba NpenosHaBake 6pojeBa buao fowmnje Kog
HMXOBE AjeLie Npuje Noaacka y LWKoJy Hero jegHocTaBHo cabupatbe (Camka 3.12). JacHo je ga ce ogje y
CTBapM He paau o cabuparmy, y Kojem anjete pasymuje ogHoce mehy 6pojeBrMma, Kao HU EKCNAULUTHOM
pasymujeBatby 3HauYeHa KapAMHANHOCTU. [jeua y cTBapu He cabupajy, OHW HeWTo MemMopully U
MOHaB/bajy, Kao HMpP. HAay4yeHy MmjecMmuuy. PoauTes/bCKe aKTUBHOCTM CYy TPAAMLMOHANHO YCMjepeHe Ha
Memopucare 0bpasala, a He Ha yuYerbe M CXBaTakbe KOHL,ENATa Koju CToje M3a OBMX BjeLUTUHA.
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Cnuka 3.13 [MpoueHaT yueHUKa 4Yuju cy poauTe/bu U3jaBuu Aa je hbUxoBo gujete
morno aa ypaau crbepehe 3axrjese

Ob6aB/ba je/HOCTAaBHO OAy3UMatbe : 64

Ob6aB/ba jeaHOCTaBHO cabuparse I— 72

50 60 70 80

[MpoueHaT yyeHnKa

Tabena 3.2 Kopenauuja paHe MUCMEHOCTU U PaHUX MATEMATUUKUX KOMNETeHUH]ja
¢ nocturHyhuma M3 matemaTuke M NPUPOAHUX HayKa

MaTtemaTunKa MpupogHe Hayke
PaHa je3nyka nucmeHoct 0,19 0,17
PaHe maTemaTnyke KomneteHumje 0,29 0,21
PaHa jeanyka NnMcmeHoCT U
) . 0,27 0,22
MaTeMATMUKE KOMMEeTeHLMje

MNogaun y Tabenu 3.2 yKasyjy Ha NO3UTMBHY MNOBE3aHOCT pPaHe je3nyke MUCMEHOCTU WU
MaTeMaTUUYKMX KOMMEeTeHUMja nNpuje noiacka y WKoAy € NocTUrHyhnma M3 matemaTvke U NPUPOSHUX
HayKa y oksupy TIMSS 2019, a kopenaumja je CTaTUCTUYKM 3HAYajHa Ha HMBOY N<0,05 u TO 3a cBe TpwU
Bapujabne - paHa jesanyka MMCMEHOCT, paHe MaTeMaTUyKe KOMMeTeHuuje U KombuHoBaHa Bapujabna
OBWX NUCMeHOCTU. Tpeba Harnacuth aa cy fobujeHe Kopenauuje HUCKe, LWITO YKasyje Ha To Aa, MaKo cy
poauTe/bM MU3BjEWITaBaAM O TOME Aa HMXO0Ba Ajeua YMTajy, MUy M padyHajy, OBE BjelITUHE HUCY
pa3BujeHe je3ndKke U MaTeEMATMUKE KOMMETEHLM|E, HErO BMLLE MEXaHMYKE BjeLUTUHE.

Cmae npema mamemamuyu U npupoOHUM HAyKama

Yy nornegy y4eHU4YKunx yBJEDEI-ba, NCNUTUBAHU Cy CTaBOBU YH4EHUKA NpemMa MmaTtemaTuun U Hayum,
T€ MAaTEMATUYKO N HAYYHO Camonoy3game. BapMjaGne CTaBOBa y4€HUKa NpemMa matematmuum n Hayuu
onepaunoHaninsoBaHe Cy CKaJiom Kij YNHU OEeBET TBPAH U

a) YKuBam y yuyerby matemaTvke/npupoaHe Hayke, 6) enuno/kemena b6ux ga He Mopam yunTu
mMaTemaTuKy/npupogHe Hayke, B) Matematuka/MpupoaHe Hayke je/cy docagHa/e, r) YuMm mHoro
WMHTEPECAHTHWUX CTBApU U3 MaTeMaTuKe/NMpMpoaHnNX HayKa, 4) Bonnm matemaTuKky/ npupoaHe Hayke, h)
Bonmm aa paaum gomahu 3agatak y Kome ce paau ca bpojesuma/ Pagyjem ce YyacoBMMa NpUPOAHMX
HayKa y WwKou, e) Bonmm ga pjelnasam matematuuke npobneme/lNpupoaHe HayKe Hac y4e Kako cTBapu
y cBujeTy dyHKUMoHuWwy, ) Pagyjem ce yacoBuma maTematuke/ Boanm ga pagum ekcnepumeHTe us
NPUPOAHUX HayKa, 3) MaTemaThKa MM je jegaH o oMmubeHUX Npeameta/ MpupoaHe HayKe cy jeaaH og,
MOjUX OMW/bEHMX MpeaMeTa, Ha Koje yyeHWUUM oAaroBapajy y KaTeropujama BehuHom ce craaxem,
AjenumuyHo ce caaxem, [jeaumuyHo ce He caaxcem, BehuHom ce He caaxem.

Y4yeHuuM cy noanje/beHmn y TpU KaTeropmje, Tako Aa je y4eHULUMa, KOju BeOMa BOJIE MaTEMATUKY,
aoaunjesseHo 6apem 10,2 6040Ba Ha CKa/n, WITO KOPECNoHAMpa ca 04roBopMma y4yeHuka sehuHom ce
caaxem 3a NeT usjaBa 1M AjeNIMMUYHO ce cnaxkem 3a csbegehe 4 nsjase, y npocjeky. YYeHUUM KOju HUCY
MOF/IN da CTEeKHY Makbe of 8,4 604a Ha CKanu, CBPCTaHM Cy Y KaTeropujy He BOAM MaTeMaTUKY, LUTO
OAroBapa OAroBOPUMA YYEHUKA OjesIUMUYHO Ce He Caaxem 3a NeT o4 LEeBET U3jaBa U OjenuMu4HoO ce
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cnaxcem 3a octane 4 usjase, y npocjeky. CBM OCTann y4eHULM Cy Y KaTeropuju ymjepeHor ctaBa npema
matemaTtvum. MicTu je nocTynak v 3a CKany CTaBoOBa yYeHMKa Npema NpupoaHMm HayKama.

Cnuka 3.14 NocturHyha yueHMKa U3 maTemaTuKe M HayKe y 3aBUCHOCTU
04, CTaBa yyeHMKa npema maTemaTuum 1 Hayum

HeraTuMBaH CTaB 437 454
YMjepeH cTaB 442 453
BEOMa MO3UTMBAH CTaB 466 467
0 200 400 600 800 1000
MpocjeyaH pesyntar
M MatemaTtnka M IpupoaHe HayKe

Mo3nTMBaH CTaB Npema MaTemaTULM NO3UTUBHO yTMYe Ha NOCTUTHYha yYeHMKa, @ C/IMYHO je 1 ca
npMpoaHUM Haykama. Haume, 49% yyeHUKa M3jaB/byje Aa BeOMa BOJIM MATEMATUKY, U OBU YYEHUUM
MMajy HajBMLLKM NpOCjeyaH pe3ynTaT, Koju je u3Hag npocjeka 3a buX, nok 20% yyeHuKa nsjasbyje aa He
BOJIM OBaj npegMmeT U muxoBa nocturHyha cy 3a 29 6o40Ba Makba 0, yYeHMKa Y NPBOj KaTeropuju. Y
HayuMm je, y KaTeropuju Beoma NO3MTUBHOT CTaBa Npema oBOM npeamety, Takohe 49% yyeHuKa, a 16%
YYEHMKa je y KaTeropuju HeratMBHOI CTaBa Mpema Hayuu W MpocjeyaH pesyaTtaTt je Beoma CAMYaH
pes3ynTaTy y4eHUKa ymjepeHor ctaBa. CTaTUCTUYKM 3HAYajHO BULLM Pe3ynTaT NOCTUIAN CY YYEHULM KOjK
Cy UCKa3anu ga Beoma Bosie NpMpPOAHe HayKe y O4HOCY Ha OCTasie ABKje KaTeropuje ncKasa.

MamemamuuKko camonoy30arbe U camornoy30are y Hayyu

MaTemaTM4YKo M Hay4HO camonoy3aarbe MMmajy 1 Behe edekre Ha nocturHyha yuyeHuka y ogHocy
Ha CTaB Npema maTemaTuum U NPUPOLAHUM HayKama.

Bapujabna maTemaTMUKOr M HayyHOr Camonoy3gaka Cy OnepLMOHa/IM30BaHe CKA/NoOM
CaunbEeHOM 0J, AEBET U3jaBa 3a MaTeMaTuKy M 7 3a NpupogHe Hayke: a) O6uyHo cam gobap/nobpa us3
mMatemaTtuke/npmMpoaHmx Hayka, 6) MeHu je maTtemaTuka/MeHu cy npupoaHe HayKke Texka/e Hero
MHOTVMMa y MOM OAjesberby, B) JeaHOCTaBHO HUcam fobap/aobpa 3 matemaTrke/NpUPOLHUX HAYKa, T)
Bp30 yuyMm rpagueo M3 maTemaTuKe/MPUPOSHUX HayKa, 4) MaTemaTMka Me YUHW HepBO3HUM/
HepBo3Hom, h) [lobap/no6pa cam y pjeliasarby TEWKUX MaTeMaTUUYKUX Nnpobaema, e) HactaBHUK/MLa mu
Kaxke ga cam gobap/gobpa y matematvum/vM3 npupoaHMX HayKa, ) MatemaTvka mu je Texka og 6uno
Kor apyror npeameta/MpupoaHe Hayke cy MM Texe of 6uio Kojer apyror npegmerta, 3)
MatemaTuKa/lpupogHe Hayke me 36ymyje/3bytbyjy. YuyeHMum cy oBe u3jaBe npoLujerunsanm
oarosopuma BehuHom ce caaxcem, jeaumuyHo ce caaxcem, [jeaumuyHo ce He caaxcem, BehuHom ce He
cnaxem.
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Cnuka 3.15 MocturHyha yyeHMKa npema matemMaTUYKOM U HAy4HOM camonoy3gakby

Hncko camonoysaare | doud]
ymiepeHo camonoysaree | oo
sucoo camonoyaaare | S

0 200 400 600 800 1000 1200

MpocjeyaH pesyntat

M MaTtemaTvka M [TpupoaHe Hayke

MpocjeyaH yYeHUK KOju MMa BUCOKO CaMonoy3aame, TaKo je U3jaBuno kbnx 42% y matematmuum u
46% y HayuM, y oba TecTMpaHa nogpyuyja (Camka 3.15), goctuke cpearbn HUBO nocturHyha (HMBO Aoke
rpaHuue 475 6o408Ba), AOK NpOCjeyaH y4eHUK HUCKOT camonoy3aata, 21% y matemaTtnum n 19% y Hayuum,
npuvnaga Kateropuju HUCKMX nocturHyha (HMBo Aowe rpaHuue 400 60408Ba).

3.1.3 MopoduyHu KOHMeKcm

Y HacTaBKy Cy NpWKasaHW HEKW Pe3ynTaTu OAHOCA KAapaKTEePUCTUKA NOPOLAMYHOT OKPYKEeHa U
nocturiyha yyeHuKa YeTBpPTOr paspena OCHOBHe WKoJie y BuX 13 gomeHa matemaTuKe M NPUPOLHMX
HayKa. Y ¢oKycy cy 61unmn nokasaTes/bM COLMO-EKOHOMCKOT CTaTyca yuyeHuKa: KyhHU pecypcu 3a yyerbe,
obpasoBarbe U 3aHUMaKEe poauTesba. Takohe ce Hanase M aHa/nM3e MOBe3aHe Ca aKTUMBHOCTMMA Y
NopoAMLM Y BE3M Ca PAa3BOjeM pPaHe je3nyKe U HYMepUYKe NMUCMEHOCTM.

Bapujabna KyhHUX pecypca 3a yyerbe je KpenpaHa Ha Temesby cibeaehnx ctaBkn: 6poj Kibura y
Kyhu, nocjefoBarbe MHTEPHETA U BAacTUTe cobe Kog Kyhe. YueHUUM cy NoamjesbeHN ¥ TPU KaTeropuje,
TaKo [a je yyeHMuMMa ca obu/bem pecypca aoamjesbeHo 11,8 6040Ba Ha cKanu, WTO KopecnoHAMpa ca
n3jaBama ga umajy suuwe og 100 KrbMra, MHTEPHET KOHEKUMjy U CBOjy COBY a HUXOBM poauTe by
n3BjellTaBajy Aa MMajy Bulie oa 25 ajeunjux Kweura Koa Kyhe, 6apem jeaaH og poauTesba je 3aBpLUMO
YHMBEP3UTETCKO 0bpas3oBarbe, Te bHapem jefaH pPoauTE/b MMA 3aHMMAkE Kao LWTO je Hay4HUK,
MmaTemaTryap, apXUTEKTA, MHXKerep, HACTaBHUK U CA, y NPOCjeKy. YUeHUUM ca Masio pecypca CTU4y Make
oz 7,4 6040Ba M OHU Cy M3jaBUAM 3 UMajy 25 1 marbe Kibura, 6e3 MHTepHeTa cy 1 cBoje cobe Koz Kyhe,
a HbUXOBM poaUTe/bU U3BjeLllTaBajy Aa Mmajy 10 n mame gjeunjux Kebura, HMjeaaH o4 poautesba Hema
MOCTCEKYHAAPHO 0b6pa3oBarbe, Te HWjedaH oOf poamuTes/ba HUje BNACHUK Makber npegyseha,
AAMUHUCTPATUBHU CNYXKOEHUK WAM CTPydrbaK Yy HeKoj obnact, y npocjeky. CBM OCTann yyveHUum
CBPCTaHM Cy Y KaTeropujy HEKOMKO pecypca.
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Cnnka 3.16  MocturHyha yyeHMKa M3 maTemaTuKe M NocjeaoBakbe pecypca
3a yyere y 3eM/bama permoHa
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Cnuka 3.17 MocturHyha yyeHnKa M3 NnpMpoaHUX HayKa U NocjeaoBare pecypca
3a yyere y 3eM/bama permoHa
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Ha cankama 3.18 - 3.20 npeacTaB/beHa je AncTpmbyumja yueHMUKMx nocturdyha npema:
- ObpasoBary poanTesba
- 3aHumamy poguTesba

- MocjepoBarby KyhHUX pecypca
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Cnuka 3.18 MocturHyha yueHMKa M3 maTemaTUKe M NPUPOAHUX HayKa Nnpema
obpasoBaby poguTesba

Huxe ocHoBHO 06p. 1 6e3 0bpaszosarba E?’géz
OcHoBHO 06pasoBatbe E 4‘(1)155
MocTceKkyHAapHO, HUje YHUBEP3UTETCKO E 445654
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MpocjeyaH pesyntat

M pupogHe Hayke M MaTtemaTuKa

Hueo obpasoBatba poanTE/ba MOXKE Ce CMATPATU CTAaTUCTUYKM 3HaYajHUM GaKTopom nocturHyha
YyYeHMKa y maTemaTuuu. Pasnuke cy 3HayajHe TaKo Aa Ajeua Yuju poamutes/bM MMAjy BULWKW HUBO
o06paszoBarba, MMajy U CTAaTUCTUYKM 3HAYajHO 60/ba NocTUrHyha y matemaTtuum. UcTm TpeHs, Bpujeam 1 3a
npupoaHe HayKe. [lakfie, NPOCje4HOr YY4EHUKA YMjU poauTesbM Nocjeayjy YHUBEP3UTETCKO obpasoBare
WM MacTep CTyaumje, cneumjaincTuyke cTyamje uam AoKTopcke cryamje (y o6aact Hayke/ymjeTHoCTH)
MOXEMO CBPCTATU Y rpyny yYeHUKa cpegtbux nocturHyha us matematuke v Hayke (4oHa rpaHMLa oBor
HUWBOa je 475 60408Ba). MPOCjeUHM YYEHUK YMjU CYy POAUTESBU 3aBPLLM/IM HUXKE pa3pene OCHOBHE WKoe
nnn cy 6es obpasoBarba, OCTBapyjy NocTurHyha M3 matemaTuMKe MCMofg HUCKOr pedepeHTHOr HMBOaA
(aotba rpaHuua 400 60408Ba), a y Hayum ce paam 0 MMHMMATHOM HUBOY.

Cnnka 3.19 MocturHyha yuyeHMKa M3 maTemaTUKe M NPUPOAHUX HayKa Nnpema
3aHMMaKbY poauTesba
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O6bpasay, pasnuKka y nocturHyhrma us maTemaTMKe M NPUPOLHUX HayKa Mpema 3aHWMatby
poguTesba yyeHWKa 4detBpTor paspega y TIMSS 2019 cnamyaH je NpeTxoaHMM passiMkama. YKOAUKO
poauTe/bM MMajy MPEeCTUNKHWja 3aHMMakba, HUXOBa JAjeua nocTuKy bosbe pesynTtaTe. Hajsulie
nocturHyhe y matematvum M Hayum MMajy Ajeua Ymju cy poguTesbM MO 3aHMMAky CMPYYHauyu U T
CKOPOBM CY CTaTUCTMYKM 3HAYajHO BMLUKW O, AjeLe YMju poanuTe/bM MMajy BMI0 Koje ApYro 3aHUMakbe.
PesynTtaTe aHa/nM3e MOXKeMO CBPCTATM Y TPU rpyne: NpBa rpyna cy Ajeua Ymju cy poamtesbmn cmpyvrbayu
Yy HEKOj 0b61acTu, 3aTUM gjeua 13 rpyne cayxbeHuKa v 8A1aCHUKA MarUx npedyseha, Te Tpeha rpyna Kojy
CauNHbaBajy K8AMAUGUKOBAHU PAOHUUU U podumesbU Koju HUKAO Hucy paduau. Y cayyajy npupogHux
HayKa, rpynucame je HewTo gpyrauyvje. [jeua uumju poaute/bm MMaAjy 3aHMMarbe O3HaYeHO Kao
CMpy4rbayu UMajy HajBULIK CKOpP. 3aTUM Cavjeam rpyna y Kojoj ce Hanase 8aacHUyU manux npedyseha,
cnymbeHUUU N K8anugpuKos8aHU padHuyuU Koju ce MmehycobHO He pasfiMKyjy CTaTUCTUYKM 3HAYajHO, anun
ce pasNMKyjy of, nNpBee rpyne v rpyne poauTesba Koju HUKada Hucy padunu. 3a oba noapyyja, 3aHnMarLe
poauTesba je 3HayajaH GpaKTop ycnjexa AjeTeTa Ha TeCTOBMMA U3 MaTeMaTuKe U NPUPOAHUX HayKa.

Cnnka 3.20 MocturHyha yyeHMKa M3 maTemaTUKe M NPUPOAHUX HayKa Nnpema
nocjepgoBakby KyhHUX pecypca 3a yuere
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M [MlpupoaHe Hayke M MaTtemaTuKa

Pasnuke y nornesy nopoAMYHMX pecypca AOBOLE A0 pa3anKa y nocturHyhmuma ydyeHuka (Camka
3.20). MpocjeyaH y4eHUK, Koju uMa obusbe pecypca 3a yyere Kog Kyhe, wux je 5% y bBuX, noctuxke
cpearbM HMBO MOCTUrHYha M3 maTemaTMKe U NPUPOAHMX HAyKa, @ CAMYHO je M ca yyeHuuuma us
KaTeropuje HeKos1UKO pecypca, anv cy pas/inke NpBe 1 gpyre Kateropuje ydeHnka 64 6oga y matematmum
n 59 60408Ba y Hayuu, Y KOPUCT yY4eHWKa U3 KaTeropuje obusba pecypca. Y oba cnyyaja ce paau o
CTaTUCTMYKM 3HAYajHO] pasnmuun. NpocjevaH yYeHWK ¢ Masa0 KyhHUX pecypca NOCTUXKE HUCKa nocTurHyha.

Osome fofajeMo aa cy yyeHULm YyeTBpTor paspesa y buX nsjasnnun aa oko 69% wux nma ao 25
Krbura y cBojoj Kyhu. NMocturHyha yueHunka koju nmajy a0 10 Kkbura v oHMX Koju umajy og, 11 ao 25 Krbura
Ko Kyhe Mmajy 3HayajHO HMKa nocTurHyha y matematuum v NpUpPOAHUM HayKama of, YY4EeHWKa KOoju
nmajy suue og 25 kheura kog Kyhe. OKo 87% yyeHuKa je U3jaBuao Aa Mma padyHap uam tabnet kog kyhe
Kao W pafHU CTO 3a INYHY YNOTPeby 1 OBU yYEHULLM NOCTUNKY 3HAYajHO 60/ba nocTUrHyha y matematumum
N NPUPOSHMM HayKaMa O, OHMX KOju TO He nocjeayjy. Oko 82% yyeHnKa nMaj CBOjy pagHy coby, Aok 89%
MMa WHTEPHET NPUK/byyaK, a Yak 87% y4yeHMKa M3BjelwTaBa Aa nocjeayje cBoj MobunHu TenedoH. Y
OKpYKerby je C/IMYHA cuTyauMja no OBUM NUTakbUMa, jeanHo y AnbaHunju n KocoBy mareu npoueHaTt
y4YeHWKa nocjesyje MobuAHN TenedoH UAN MHTEPHET NPUKIbYYaAK Y CBOjUM AOMAhMHCTBMMA Y OHOCY Ha
OKpyKeme. Kag ynopegmmo cTarbe Mo 0OBUM NUTakbMMa Y 3eM/bama Hajbosbux nocturHyha, y CuHranypy
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65% y4yeHMKa Mma cBoj MobunHu TenedoH, y JanaHy 46% yyeHuka, y XoHr KoHry 67%, a y KnHeckom
Tajnexy 52% yyeHnKa. UHTepHET NpUK/byYak y fomahmHcTBY MMa 75% yyeHnka y KuHeckom Tajnexy, 81%
y XoHr KoHry, 83% y JanaHy, Te 97% y CuHranypy u 87% y Pyckoj ®enepaumnju. Camo 49% yyeHuka y
KuHeckom Tajnexy usjassbyje Aa uMa cBojy coby, a 55% y CuHranypy uam 67% ydeHuKa y Janany.

Y BehuHM KaHTOHa y BuX yTBpheHe cy 3HadajHe pasnuKke y nocturHyhuma yyeHuka y nornegy
NoOpoAMYHUX pecypca. Pe3yntaTM ydeHMKa Koju umajy 60/be nopoguuyHe npuanKe, nocTuxy 6osbe
pesynTaTe y MaTeMaTuum U Hayuu. Kag nocmaTpamo pesy/TaTe 04BOjeHO Ha EHTUTETCKOM HUBOY, CMjep
pasnuKa nocturHyha ykasyje Ha UCTO, a TO je Aa AjeLa Koja MMajy bosbe pecypce 3a yuerbe, MoCTUKy bosbe
y obje obnactu. JegnHo y BpUKo OUCTPUKTY pas/ivKe cy 3HaYajHe Mamehy yuyeHuKa y KaTeropuju mano
pecypca u Kateropuju obusbe pecypca.

AKmusHocmu y se3u ca pG360jEM paHe je3U'~IK€ u umamemamu4ke nucmeHocmu

BarkHO je yTBpAMTU ydecTanocT ydyewha gjeue y pasaMunuTMM akTMBHOCTMMA KOje Cy BaKHe 3a
pa3Boj paHe NMUCMEHOCTU U MATEMATUYKE MUCMEHOCTU U TO Y KYhHOM OKpyKeky npuje dopmanHor
nonacka y wkony. Y TIMSS 2019 yyeHuum cy pacnopeheHn y Tpu Kateropuje: 4ecto, NOHeKa 1 HUKa4,
WA CKOPO HMKaA,. Noaalum 0 akTMBHOCTMMA Ha Pa3Bojy je3nyKe NMCMEHOCTU M MATEMATUYKE MUCMEHOCTU
y KYhHOM OKpy»Ketby NPUKYN/bEHM CY HA TeMesby 0AroBopa poauTesba. Bapujabna akTMBHOCTM y Be3U C
pa3Bojem paHe MMCMEHOCTM U MAaTEMATUUKE MMCMEHOCTM caapKu 18 cTaBKuM, Koje cy pa3BpcTaHe y ABuje
rpyne; jegHa je 3a pa3Boj je3anyke MMCMEHOCTU:

a) YvTanu Krbure, 6) Mpuyanu npuue, B) NjeBann njecmuue, r) Urpanm ce urpaykama Ha Kojuma
Cy MUcnucaHa cnoBa (HNp. KouKkuMue ca cnoBuma abeuese), o) Pasrosapanv o cTBapuma Koje cTe pagunu,
T)) PasroBapanu o oHOMe LITO CTe MpoyuTanu, e) Urpanu ce urapa pujeunma, ) MNucann cnosa nam
pujeuu, 3) Y4Tanum Harnac o3Hake WaM HaTMMCe, a Apyra 3a Pa3Boj MaTeMaTUYKe NMUCMEHOCTH:

n) foBopuan unn njesanu 6pojanuue n njecmuue ca bpojesnma, j) Urpanu ce urpadykama Ha
Kojuma cy ucnucaHm 6pojesu (HNp. KouKuue ca bpojesnma), K) bpojanu pasnmunute ctsapu, n)Urpanu ce
urapa Koje yKksbydyjy pasnmumte obaumke (HNp. cnarake urpavaka no ob6auky, cnaranvue), /b) Urpanm ce
KOLKMLLaMa 3a rpaherbe 1 Apyrum KOHCTPYKLMJCKMM Urpayvkama, M) Urpanm ce urapa y Kojuma ce Kopucre
Tabna unn kapte, H) Mnucanu 6pojese, k) LipTanm obnaunke, o) Mjepunm unm Baranm cTeapu (HNp. Kaga
KyxaTe).

YyeHULM cy CBPCTaBaHM y TPU KaTeropuje Npema OAroBOpMMA poamTesba, U TO: Yecmo akKo je
YKynaH CKOp Ha ckanu 6mo 6apem 10,6 604083, WTO O4rOBapa M3BjewwTaBakby PoaAMTE/bA Aa CY Yecmo
npakTMKoBann 9 oa 18 akTUBHOCTU U MTOHEKAO OCTAaNNX 9 aKTUBHOCTU. YUYEHULUM Y KaTeropuju HUKAo nnm
CKOpPO HUKAO MUMajy YKynaH CKop Koju He npenasu 6,5 6040Ba Ha CKanu, WTO 3HA4YM Aa CYy poAnUTE/bU
M3BjeLllTaBa/M Aa HUKaA UK CKOPO HUKAO HUCY ca AjeTeTom paannn 9 oa noHyheHux 18 akTUBHOCTY, a
3a NPeocTanmx 9 NPakTUKOBaAAM Cy CaMOo MOHEKAd y Nnepuoay npes noaasak y OCHOBHY wkony. Mpeoctanm
yYeHUUM cy npunagany Kateropuju noHexkad (IEA's Trends in International Mathematics and Science
Study - TIMSS 2019).
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Cnuka 3.21  AKTMBHOCTM y BE3UM C Pa3BOjeM je3nuKke U matemMmaTU4yKe NMCMeHOCTH

NoHeKana
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MpocjeyaH pesynrtart

M [MpupoaHe Hayke M MaTtemaTuka

Y BuX je Bp/SI0O Manu NpouUeHaT YYeHUKa Y KaTeropuju HUKad Wan ckopo Hukao, camo 1%. Csu
OCTaNn Cy CBPCTaHM y KaTeropuje yecmo, 53% v noHekad 46%. BuasomBo je Aa yYeHULM y KaTeropujm
4ecTo NOCTUXKY bosbe pesynTaTe y maTemaTUuUM U Y NPUPOAHMM HayKama. MpocjedyHn CKOp Ha CKaau
aKTUMBHOCTU Yy BE3WU C pasBojeM je3nyke U maTemaTuyke nucmeHoctn y buX je 10,8 6opoBa, wTo je
CBpCTaBa y ropkuM AMo ckane 3emasba ydecHmua TIMSS 2019 3a yeTspTH paspea.

Cnuka 3.22  AKTMBHOCTM Y BE3M C Pa3BOjeM je3uyke U1 maTemaTUyKe NMCMEHOCTU
Yy 3eM/bama permoHa

O —————— . 11.1
LIpHE TOpa [ —————————d] 111
DT O | —————— . 11
Gl eBepHE MK 1 OH i ——— e 109
A aHN e [ ——————— . 109

bocHa n Xepu,erOBMHal B ll 10.8
K OC0B0 [ —————— ] 106
0 2 4 6 8 10 12

MpocjeyaH cKop Ha cKanu

Y 3emsbama pervoHa BehuHa yyeHUKa je, Npema u3jaBama poamTesba, YecTo buna UsnoKeHa
aKTMBHOCTMMA NpKje NoNACKA Y WKOJY Koje pasBujajy YMTanauky u maTemaTUyKy nucmeHocT. Y Cpbuju je
yak 60% yyeHMKa Koju Cy 4ecTo paannu Te aktusHocTu. Y buX je 53% yueHuKa unju cy poamtesbu nsjasmnin
[a Cy 4YecTo ca CBOjOM AjeLoM pagunu akTUBHOCTM Ha Pa3Bojy je3nyKke U MmaTemaTUiKe NUCMEHOCTH.
MpocjeyaH pe3ynTaTt U3 MmaTeMaTuKe OBUX YYeHMKa je 460 604083, a y Hayum 468 6oa0Ba. 3a cBe 3em/be
pervoHa je NpMmjeTHO Aa NOCTOjM 3HaYajHa pasavKa NocTUrHyha y matematuum U Hayum y KaTeropmjm
YeCTUX aKTMBHOCTU Y OAHOCY Ha KaTeropujy noHeKaa.
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3.1.4 Hacmaea u wKoscKe Kapakmepucmuke

[yro roaMHa noctoje pacnpase uM3amely HacTaBHMKA W UCTPaXKMBaya Koje Bapujabne y wkonm
Cy AeTepMMHaAHTe ycnjexa yyeHuKa. Kako ce KpeaTopu NOAUTMKA BMLUE YK/bydyjy Y LIKOJICKe
pedopme, TaKo 0BO NuUTakbe f06Uja HOBM 3HaYaj Byayhu Aa ce MHOre HMXO0BE MHULMjaTMBE 3aCHMBAjY Ha
NPeTNoCTaB/bEHMM OAHOCUMA M3MeNY Pas3INUNTMX paKTopa Koju ce TMYy o6pas3oBatba M UCXO4A YYeHA
(Darling-Hammond, 2000). Heka ucTpaxu1Batba NOKasyjy Kako LIKOME UMajy Manu yTULAj Ha yY4eHUUKa
nocTurHyha Koja cy He3aBMCHA Of HbMXOBE NO3aAMHEe U onwTer APYLWITBEHOT KOHTeKCcTa (Coleman et al.,
1996, Jencks et al., 1972, npema Darling-Hammond, 2000). Hekn apyrM nokasaTtesbu cyrepuwy Aa
dbaKkTopu Kao WTO je BenMuMHa ogajesberba (Glass et al., 1982 npema Darling-Hammond, 2000),
KBannduKaumja HacTaBHMKa (Ferguson, 1991 npema Darling-Hammond, 2000), sennunHa wrone (Haller,
1993 npema Darling-Hammond, 2000) Kao 1 HeKe Apyre WKOJ/CKe Bapujabne, mory Mmatu 3HadajHe
YyTULAje Ha OHO LWITA YYeHULM yye.

MocToju HeKo/NMKO ¢aKTopa KOoju yTudy Ha HacTaBy. OHW YK/byyyjy OYeKuMBarba poauTesba Y
nornesy KOMyHMKauMje C HacTaBHMLMMA, COLMO-EKOHOMCKE YC/I0BE M LIKOACKE MOAUTMKE Koje ce
nosesyjy c noxaharbem HacTaBe U AUCLMMNANHOM Y WKOAM. Hekn GaKkTopu cy ounrnegHnjm, Kao GUsnyko
CTakbe LWKOJICKE 3rpade WAM MPUCYCTBO TEXHONOTMje Y YYMOHMLAMA, AOK CY HEKM BULLE MOBE3AHU C
06pa3soBHMM OANYKaMa Koje ce AOHOCE Y LWKOAW UAWN NOKANHOj 3ajeAHNULM UM Ha BULLEM HUBOY.

MocToje cTyaMje Kojum je eMnuMpujckM noTBpheHo Aa KBa/AMTET pafa HacTaBHMKA AO0MPUHOCK
nobosbluarby YYEHMUKUX aKageMckux pesyntata (Brophy & Good, 1986, Darling-Hammod, 2000).
HactaBHMYKM edeKTU cy 36MPHU U KymMyaaTMBHM WM YOMWTE HUCY KOMMesauujcku. lNocToje Takohe
UCTPaXKMBAYKE CTyaMje Koje Cy yCmjepuie MWCNUTMBAba Ha JONPMHOC OMWTMX KapaKTEepPUCTUKA
HacTaBHWKa-KBaIMPUKaLmMja, HUBO MHULMjaNHOr 0b6pa3oBarba, Noxahaka nporpama npodecroHanHor
ycaBpluaBakba, roguHe pagHOr MCKYCTBa, Ha edUKACHOCT HMXOBOTr pafa Yy HacTaBM M YyYyeHU4Ka
nocturHyha (Darling-Hammond& Youngs, 2002, Hanushek & Kain, 2000).

M3 cBera HaBegeHOr NUTakbe je OHAA KOjU Cy TO NOCTYMLM W NOHAalaka HAacTaBHMKA KOjU yTudy
Ha KBanuTeT nocTurHyha Kof y4eHuKa, Aa X je TO CTPYKTypa Yaca, NoCTaB/bakbe jaCHUX LM/beBa Yaca,
3a4aBatbe M3a30BHMX 3aJaTaka, MOCTaB/bakbe MUTakba Koja aHraxyjy Yy4YeHwdke noTeHuujane,
NnocTaB/batbe€ BUCOKUX OYEKMBaHa Y4YEHWKA, JaBakbe O0OYXBAaTHUX W MNPaBOBPEMEHWUX MOBPATHUX
MHbOopMaUuja U CNYHO.

MehyHapoaHo wucTpaxusarwe TIMSS 2019 ce 6aBum UM nNpuKyn/batbem nogataka o
KapaKTepUCTMKAMa HACTaBHMKA, HMXOBMM MNpaKCama Koje ce OAHOCEe Ha Yyyeke MaTeMaTuUKe WU
NPUPOAHMNX HayKa Ha HMBOY paspeaHe HacTase. OBM NoAaunm Ham Aajy ca3Hama Kako PpYyHKUMOHULLE
MHUUMjaNHO 0b6pa3oBakbe HACTaBHWMKA Y jedHO] ApXKaBM, KaKo cucTeM OYHKUMOHULLE MO MNUTakby
npodecnoHanHoOr pa3Boja HAacTaBHMKa, Te KOje Negarolke MPUCTyne HAcTaBHULM KOpUCTe Yy pady ca
yyeHuumMma. Ha ocHoBY 0BUX MHbOPMALMja MOXKe Ce aHaN3MPaATU KBAZIMTET Paga HaCTaBHMKA U HUXOB
YTULAj Ha akadeMCKM ycnjex ydeHuKa, a moryhe je o6assbatu ynopehusarba mehy 3em/bama yyecHULaMa
UCTPaXKMBarba Ha TeEMesby OBUX Bapujabau.

TIMSS wncTpaxkuBarbe WMCNUTYje HEKOJIMKO HacTaBHWMX Bapujabaun. HactaBHMUM cy KpeaTopwu
HacTaBHOrI Mpoueca, MMajy yTmuaj Ha mmnaemeHTaumjy HIM-a Kao M Ha OKOMHOCTM MoA Kojum ce
HacTaBHU npouec oasuja. MuTare obpasoBarba HaCTaBHWKA, MOTMBALMje, 3340BO/bCTBA CBOjUM MOC/IOM,
caMonoy3garba Yy CBOje HaCTaBHMUYKE KOMNETEHUMje, CBE CYy TO GaAKTOPM KOjuU MOry NO3UTMBHO Aa yTU4Uy
Ha MOTUBaLMjy y4eHUKa 3a 6osba nocturHyha. KBanuTteT HacTaBe MoXKe BUTU YCIOB/bEH, HIP. BEIMYUHOM
ofAjesberba, 06pa30BHUM pecypcrma, Kao M 06yKOM HacTaBHMKA Aa Ha Hajbo/by HAYMH KOPUCTE HAcTaBHY
onpemy. KapakTepucTuke LwWKone Takohe mory 6uTK oTexKaBajyhu wam onakwasajyhu dakTtop
nogyyasaktba M yyerba. JloKaumja WKone, HeHa BeIMYMHA M ONPEeM/beHOCT, Har/ialasakbe 3Hauvaja
aKageMCKor ycnjexa yYeHuKa, WKOACKa KAnma, ebeKTUBHU angepu mory 6utn gpaktopu ycnjexa y4eHuKa.
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®opmanHo 06pazosarbe HACMABHUKA U 200UHE padHo2 UCKycmea

Y buX je 67% yyeHUKa 4eTBPTOr pa3pesia OCHOBHE LUKO/e KOje NoAyyaBajy HaCTaBHULM Yuju je
HUBO popmanHor obpasoBarba YHUBEP3IUTETCKM, AOK je UCTOBPEMEHO 29% yYeHMKa YMjU Cy HACTaBHMULM
3aBPLUMAN BULLY UAW BUCOKY LLKONY, Te 4% y4yeHWKa raje HacTasy M3BOAE HACTAaBHULM KOjU Cy CTEKAU
NOCTAUNIOMCKY AMNIoMy. Y 3eM/baMa PermoHa, y XpBaTckoj n AnbaHuju je BUCOK NpoueHaT y4eHUKa
UMM CYy HACTaBHULM CTEKIM MOCTAUMNIOMCKO 0OpasoBatbe, 3aBPLUMAM MArMcTapcke WM LOKTOPCKe
cryguje. Tako je y XpBaTtckoj 50%, a y AnbaHnjun 59% yyeHunKa unju cy HacTaBHULM Yy YETBPTOM paspesy
TOr HMBOa 0bpasoBakba.

Tabena 3.3 TopuHe UCKYCTBA Y HAacTaBM U NpocjeyHo nocturHyhe

21 rognHa v Buwe 0Opg 11 po 20 rognHa 0Op 6 po 10 rogmHa 51 mamwe
% Mpoc. nocr. % Mpoc. nocr. % Mpoc. nocr. % Mpoc. nocr.
matemaTtuka/ matemaTtuka/ matemaTtuka/ matemaTtuka/
y4YeHMKa y4YeHMKa y4YeHMKa y4YeHMKa
HayKa HayKa HayKa HayKa
buX 50 450/460 33 453/459 14 460/465 8 440/442

YYyeHUUM HacTaBHMKA C BMLLE rOAMHA UCKYCTBA Y HAaCTaBM NOCTUIKY 60/be NpocjeyHe pesyaTarte y
NPMPOAHUM HayKamMa, a C/IMYHO je U y MaTemaTuum. Mako noctoju 6040BHa pasnvka usamehy nocturHyha
y MaTeMaTuuUM 3a y4eHUKe HacTaBHUKA 21 1 suwe 200UHA UCKYCM8d, Te y4eHUKa HacTaBHUKA cbeaehe
KaTeropuje y KOpUCT 0BUX YYEHMKA, Pas3/ivka HUje CTaTUCTMUKM 3HauvajHa. PasnnKka 5 u marwe 200uHa 3a
npuMpoaHe HayKe nNpema APYrum KaTeropmjama, Huje cTaTUCTUMUYKM 3HadajHa, anu Cy BpujegHoCcTn Beoma
6113y 3Ha4YajHMUM, TaKo Aa je ouMrIeLHO Aa HACTaBHULMMA Y KaTeropuju 5 u mare 200UHA UCKycmea y
HacTaBu Tpeba Bulle NnpodecroHanHe nomohu n foaaTHMX 0byKa Kako 6u 6unmn 6osbe Npunpem/beHm 3a
ocTBaperbe 06pa30BHMX LN/bEBA CBOjUX YHEHMKA.

Yuewhe y cmpyyHoM ycaspuiaearsy U 300080/6CME0 MOC/0M

HactagHULM maTemaTuKe YeTBpTOr paspega y oksupy TIMSS 2019 pasanu cy oarosope Ha
NUTarba CTPYYHOr ycaBpLUaBaka y HEKOj o4, 061acTu: a) MaTtemaTUyKK cagprKaju, 6) MeToauKka HacTase
MaTeMaTuMKe, B) HacTaBHM njaH M nporpam M3 mMaTemaTuke, ) UMHTerpucatbe WMHPOPMALMOHUX
TEXHO/IOTWja Y HacTaBM maTemaTuke, 4) YHanpehuBare KPUTUUKOT MULL/bEHA YYEHUKA UK BjeLITUHA
pjewasara npobnema, ) OujerbuBarbe 3Harba M3 mMaTemaTuke, e) OgroBapare Ha MHAMBUAYaSHe
notpebe y4yeHuKa y noc/bee ABuje rogunHe.

Hajsuwe je yueHuka, 21%, umju cy HacTaBHULUM y4ecTBOBAAM HA 0byKaMa Ha TeMy MHAMBUAYNAHUX
notpeba yyeHuKa, 20% Ha Temy yHanpeherbe KPUTUYKOr MULL/bEHA, NOoAjeAHAKo hux, 15% Ha Teme
MaTEMATMUKOT CaZprKaja M oLjerbnBakba y MaTematmum, Te 12% Ha temy nHterpaumje VKT y HacTasy 1 10%
Ha TeMy meToauKe HactaBe. Kag, cy y nuTawy notpebe HacTaBHMKa 33 byayhu npodecroHanHu passoj y
MaTeMaTuLM, HajBULLE je YYeHMKa YMjU HACTaBHMLM M3jaB/byjy Aa UM je noTpebHa eayKaumja Ha nosby
nHterpaumje UKT y HactaBu (72%), ynpaBo Tamo raje cy MMain Hajmakbe ycaBpliaBaba. Y LjesIvHM
rnefaHo, HajMarbe A0AATHOT ycaBpluaBaka HacTaBHUUM Tpebajy U3 Tema Koje cy nosesaHe ca HIMM-om,
oujerMBatbemM UM METOAUKOM HacTaBe maTemaTuke. MHOro BuULLIE je yYeHWKA YMju HACTaBHULM CMATPajy
03 VM HedocCTajy KomneTeHumje Koje cy NoBe3aHe ca MHAMBUAYANHUM noTpebama yyeHuka (54%) nnm c
pa3BojemM KPUTUUYKOT MULLI/bEHA KOg, y4eHUKa (63%). Mpemaa cy HacTaBHMLM MMann 0b6/1MKe ycaBpLluaBakba
Ha OBe TEME, MOXKE Ce 3aK/by4nTU [ia OHe HUCY Bune foBO/bHE, @ He Tpeba 3aHEMAPUTU HU MUTakbE KOIMKO
cy bune KBaIMTETHE U a N CY UCMYHUE HUXOBA OYEKMBaAHbA.

HacTaBHMLM NPUPOAHWMX HayKa AaBa/M Cy OArOBOPE Ha NUTarba CTPYYHOr ycaBpliaBakba Y
noc/beambe asuje rognHe y csbegehnm obnactuma: a) Caapraju npMpogHunx Hayka, 6) Metoanka Hactase
NPMPOAHUX HayKa, B) HacTaBHKM NiaH M Nporpam NPUPOAHMX HayKa, r) UHTerpucarbe MHGOPMaLMOHMX
TEXHO/IOTWja Y HacTaBy NPUPOAHMX Hayka, A) Pa3Bujarbe KPUTUUKOT MULL/bEHA MM UCTPAMKMBAUYKMUX
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BjeLTUHA yYyeHuKa, h) OujerbuBarbe M3 061aCTM NPUPOAHUX HayKa, e) OaroBaparbe Ha MHAMBUAYANHE
notpebe yyeHWKa, X) MHTerpaumja cagprkaja npMpoaHMNX HayKa ca CaaprKajuma Apyrux npeameta (Hnp.
MmaTemaTuKa, TexHonoruja). Npema mnsjaBama HacTaBHWKA, Hajuyewha obyKa je 6una Ha Temy pasBoja
KPUTUUYKOT MULL/bEHA KO, YYeHUKa, 17% yyeHMKa Unju HaCTaBHMUM Aajy TaKBe MU3jaBe, @ Makbe Ha Temy
WHTerpaumje NpUpoaHUX HayKa y gpyre npegmere, Te HacTaBe U3 NPUPOaHUX HayKa, 12%, a Hajmarbe Ha
Temy uHTerpaumje UKT y HactaBy, 10% yyeHuKa. Kao u y matematuvum, HajBulle je yYeHUKA uUnju
HaCTaBHMLM M3parkaBajy noTpeby fa ce A0[ATHO eaykyjy Ha nosby MHTerpauumje UKT y Hactasu
NpUpoOaHUX HayKa, 73%, anu n MHTerpauuju Hayke y apyre npeamete, 61%, Te pa3Bojy yyYeHWYKOr
KPUTMYKOT MULL/bEHA U pjellaBatba Npobnema, 60% 1 nHANBMAYNaHUX NoTpeba yyeHMKa, 50% yyeHuKa.

YNUTHMK 32 HaCTaBHWKA je CagpaBao ceT NuTarba Koja ce ofHOoCe Ha HACTaBHMKOBO
334,0B0/bCTBO MNOCNAOM: a) 3a40B0/baH/Ha cam cBojom npodecnjom HacTaBHMKa/vue, 6) Ocjeham pa je
MOj Nnocao MyH 3Hayaja U cBpcucxodaH, B) Paayje me moj nocao, r) Moj me nocao uHcnvpuuwe, g)
MoHocaH/a cam Ha nocao Kojum ce 6aBuMm, y KaTeropujama 8eoma 4ecmo, 4ecmo, MoHeKad, HUKad unm
CKOpo HUKaO. KpenpaHa je KOMNO3UTHA Bapwujabna Tako Aa Cy yYeHULM CBPCTaBaHW y Tpu KaTeropuje
npema o4roBopMMa HaCTaBHMKA, M TO: BEOMa 3a0B0/baH aKo je YKynaH CKOp Ha cKanu 6uo 6apem 10,1
60408Ba, WITO 0AroBapa M3BjeluTaBakby HAaCTaBHWKA Yy KaTeropuju Beoma Y4ecTo Ha Tpu oA MneT u3jaBa u
4YecTo Ha OCTane ABuje u3sjase, y NPOCjeKy. YYEeHMUM Y KaTeropmujmu He3ag0Bo/baH MMajy YKYNaH CKOp Koju
He npenasu 6,5 6040Ba Ha CKaaW, WUTO 3HAYM A3 CY HACTAaBHULUM M3BjelITaBaAN NOHEKaZ Ha TpU of neT
M3jaBa M 4YecTo Ha OCTane ABuje, y NPoCcjeKy. MNpeocTann yvyeHMUM Npunagajy Kateropuju LOHeKe
3agoBosbaH (IEA's Trends in International Mathematics and Science Study - TIMSS 2019). Mpema
npocjeyHom ckopy og 10,7 Ha cKanm 3a40BO/bCTBA NOCAOM, buX je cBpCTaHa y ropwn ANO CKane, Npu
yemy 78% yyeHMKa noAy4aBajy HaCTaBHULM KOjuU Cy BeOMa 33a[40B0O/bHU CBOjUM nociom, 20% poHekne
3310BO/bHM U caMo 2% KOjuU HUCY 3a40BO/bHU. Takohe, yyeHWUKa nocTurHyha Beoma 3a40BOSbHUX
HacTaBHMKa cy 0O0/ba Of, OHUX Yy KaTeropuju AOHEKNEe 33[0BOJbHWUX, MeRYTUM, Hema CTAaTUCTUUKe
3HavajHocTu. (Tabena 3.4 ). lakne, 3a40B0/bCTBO CBOjMM NocsioM mehy HacTaBHUUMMA YeTBPTOr paspeaa
y BuX He gonpuHocK 3Ha4ajHO 60/bMM NOCTUIHYRMMA YYEHUKA Y MATEMATULM U NPUPOSHUM HayKama.

Tabena 3.4 MocturHyha yueHMKa npema HMBOY 3a4,0B0/bCTBA HACTaBHUKA CBOjUM NOC/IOM

Beoma 3a40B0/baH [loHeKne 3a40B0/baH He3agoBosbaH
% Mpoc.nocr. % Mpoc.nocr. % Mpoc.nocr.
matemaTtuka/ matemaTtuka/ matemaTtuka/
yUYEHMKa yyYeHuKa yUYeHMKa
HayKa HayKa HayKa
buX 78 453/461 33 449/453 2 -

Mpucmyn pavyyHapuma 3a epujeme 4acosa U3 Mamemamuxe U rnpupooHUX HayKa

Y oksupy TIMSS 2019 HacTaBHUUM Cy OAroBapanM Ha nNuTarbe ynotpebe payyHapa y HacTaBu
MaTeMaTMKe M NPUPOLHUX HayKa, U TO Mpema AOCTYMHOCTM payyHapa 3a CBAKOr yYeHWUKa, NoCTojatbe
payyHapa Koje KopucTe CBM Yy4yeHWUM, Te Kopulwhere pavyHapa y LWKOM Koje ogjesberbe MOXKe 43
KOpWUCTU NoHeKa. Takohe, HaCTaBHULM CYy M3BjeLLTaBa M KOJIMKO YECTO KOPUCTE padvyHape TOKOM 4YacoBa
MaTeMaTMKe M HayKe Kako bu nogp:kanu yyeroe M To 3a: a) Unjeno ogjeswerse, 6) YueHunke nowwujer
ycnjexa, B) YyeHuKe 6osber ycnjexa, r) YueHuKe ca notewkohama y pacTy u pasBojy, y KaTeropujama:
C8AKU OGH WAWN CKOPO C8AKU OQH, jeGHOM wnwn 08a nyma ceOMuU4YHO, jeOHOM uau 08a rnyma mjeceyHo,
HUKAO WU CKOPO HUKGAO.

Y BuX 13% y4eHWKa MMajy Ha pacrnonarawby y oAjesberby padyHape (yKbydyjyhu Tabnete) Ha
yacoBMMa maTemaTuke, a 18% Ha yacoBMMa NPUPOAHWMX HayKa. Y oba TecTMpaHa nmogpydja nocToju
CTAaTUCTMYKM 3HaAYajHa pa3InKa y NoCTUrHyhMMa Kag, y4eHMLM MMajy U HEMAjy Ha pacnosiarakby padyHape
y ogjesbery. 3a maTemMaTuKy, Ta je pasanka 29 6og0Ba, a y Hayum 16 6040Ba Yy KOPUCT yYEHUKA C
padyHapuma. Camo 3a 4% yyeHMKa NocCToje payvyyHapu y ojjesberby 3a CBAKOr yYeHMKa Ha YacoBMMa
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MaTemMaTuKe, a Ha YacoBMMa HayKe je 5% yyeHUKa KOju MMajy HacTasy y YUYMOHULM FAje CBAKU YYEHUK
uma padyHap. CanyHa je cuTyaumja y 3em/bama OKpykema. Kag nornegamo cutyaumjy y 3emsbama
HajbosbMx nocTurHyha, 3anaxamo ga HUCY y BpXY CKane npema MpOoLEeHTy pacrnosarakba padyHapa Ha
YacoBMMaA MaTeMaTUKe M NPUPOAHUX HayKa, HUTM NOCTOjM 3HaYajHa pa3fiMKa y nocTurHyhmma yyeHuka y
OBe ABWje KaTeropuje y4yeHumKa.

Y BuX camo 1% oaHOCHO 2% y4yeHWKa uma NPUAMKY A3 TOKOM HacTaBe mMaTeMaTuKe, OAHOCHO
NPUPOAHUX HAayKa, HACTaBHUK KOPUCTU padyHap y CBPXY NodyyvyaBara U TO CBaKM UM CKOPO CBAKWU AaH.
Yak 88% yuyeHMKa Ha matematmum M 84% yuyeHMKa HA 4YacoBMMA MNPUPOSHUX HayKa noaydaBajy
HaCTaBHULM KOjU HUKAZ UM CKOPO HUKAA HEe KOPUCTE payvyHap y CBPXY NOApPLIKe yYyera CBOjUX YY4eHUKa.
MocturHyha oBMX y4eHMKa Cy 3HA4ajHO /IoWMja Y OAHOCY Ha YY4EHMKE YMNjU HAacTaBHULM jeHOM Uan ABa
nyTa MjeceyHo KopUCTe payyHape.

AHeaxcosaHa Hacmasa

HactaBHe npakce Tpeba ga 6yay TakBe Oa 3aMHTEPecyjy M akTUBMPajy y4eHuKa, 4a je msbop
3a/aTaka M aKTUBHOCTU NPUMjepPeH y3pacTy U CNOoCOBHOCTMMA yY4eHMKa, Aa NOCTOjU MOBE3NBatbe rpaanea
Koje ce yuu C NpMmjeprma U3 CBaKOAHEBHOT KMBOTA, A4a Ce OljeHyje OHO WTOo ce nogy4yasa, Aa NocToju
UHANBUAYANN30BAHU U AndepeHUMpPaHn NPUCTYN YYeHUUMMA, a AaBatbe MOBPATHUX MHPOpMaLMja je
cTanaH npouec. HactaBHa Bapwujabna Koja yTnye Ha NocTurHyha y4eHUKa je HUBO Y KOjeM yYeHUUN Buae
HacTaBy MaTeMaTMKe U NPUPOLHUX HAYKa Ko aHraKoBaHy.

YyeHunuM cy ogrosapanv Ha NuUTama:

a) 3Ham wTa mMoj/Mmoja HacTaBHMK/ HacTaBHMLA OYEKyje 04 MeHe Aa ypaaum,

6) Mor/mojy HacTaBHMKa/HacTaBHMLY je N1aKo pasymjety,

B) Moj/moja HacTaBHMK/HaCcTaBHULA MMa jacHE OArOBOPE Ha MOja NUTakba,

r) Moj/a HacTaBHMK/MUa £06p0o 0b6jalitbaBa MaTeMaTUKY/TPaanMBO 13 NPUPOLHUNX HaYKa,
4) Moj/a HacTaBHMK/MLA HaM Ha Pa3ANYUTE HAUuMHE NOMAXKE Y yUery,

f) Moj/a HacTaBHUK/MLL@ Ham NOHOBO ObjallbaBa TeMY Kajda je He pasymnjemo.

CBoje cnarame ca M3jaBama cy MOMW Aa Aajy Ha ckanu eehuHom ce cnaxcem, 0jesuUMUYHO ce
cnaxcem, 8jenUuMUYHO ce He caaxcem, sehUuHOM ce He caaxcem. KpenpaHa je KomnosuTHa Bapujabna 3a
MaTeEMATUKY M HayKy, Na cy y4eHULM NoAMje/beEHN Y TPU KaTeropuje, Tako Aa yY4eHUUM KOju n3BjeLuTaBsajy
O BEOMA aHra*KoBaHOj HacTaBM MaTeMaTMKe MMajy CKop Ha uau usHag 8,7 (8,8 3a Hayky) 6oaoBa npu
yemy cy o4rosopuamn 3a 3 usjaBse 8ehUHOM ce caaxem, a Ha octane 3, 3jesIUMUYHO Ce CAaHEeM, y NPOC]eKy.
YUYeHULM Koju cy M3BjeTaBa M O He40BO/bHO aHra*KOBAHOj HACTaBM MaTeMaTUKe U NPUPOAHUX HayKa
MMajy CKop Ha uan ucnog, 6,7 (6,9 3a HayKy) 600Ba Ha CKa/M LUTO KopecnoHAmMpa ¢ 8jeslUMUYHO ce He
cnaxcem Ha 3 o, 6 nsjaBa 1 djesIlUMUYHO ce caaxcemM Ha ocTtasne 3 usjase, y npocjeky. Octanu yyeHuum cy
Y KaTeropmju ymjepeHo aHraKoBaHa HacTaBa MaTeMaTuKe.
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Cnuka 3.23 HocmrHyha YY€HUKa y 3aBUCHOCTU O4 HUBOQA dHIaXXOBaHe HAaCTaBe MmaTemMmaTuke
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M MatemaTtnuka M lpupoaHe HayKe

Mpema npocjeyHom ckopy oz 10,8 6oa0Ba Ha CKa/IM aHraxKoBaHe HacTaBe maTemaTuKe, buX jey
ropHem Anjeny ckane, ay BpPXy Cy HeKe 3em/be U3 oKpyKera — AnbaHuja, Kocoso, CjeBepHa MaKeaoHuja
n UpHa Topa. Y buX 86%, yyeHMKa onaxka HacTaBy MaTeMaTUKe M MPUPOLHUX HaAyKa, Kao Beoma
aHraxosaHy. [pocjeyHa nocturHyha TMX yY4eHWMKA Cy CTAaTUCTMYKM 3HAYajHO Gosba of, octane Aaguje
KaTeropuje yyeHuKa, npu uyemy Tpeba y3etn y ob3up ga camo 2%, ydeHMKa nepumnupa HacTasy
MaTemaTrKe U NPUPOAHUX HayKa Kao HeLOBOJ/bHO aHIAXK0BaHY.

®dakmopu o2paHu4era u3eohera HaCMaese Koju ce muyy y4eHUKa

HacTaBHMLM cy npoujernBanm Koju To GakTopu orpaHMYaBajy Uan oTexaBajy HacTaBy, a Be3aHU
Cy 3@ y4YeHuKe. YNUTHMK 3a HACcTaBHMKa je CagprKaBao MuTarba KOjUMa Cy HACTaBHULM M3pakasaju
MULL/bEHA Y KOjOj Mjepy GaKTopKU Kao WTO Cy: a) YYeHUUM Kojuma HefocTajy notpebHa npensHakba u
BjewTnHe, 6) HeyxparbeHOCT yyeHWKa, B) HemcnaBaHOCT y4YeHMKa, T) YYyeHWUM OACYTHM ca 4aca, A)
HeaucumnaMHoBaHOCT y4eHUKa, ) HesaMHTepecoBaHOCT yYeHUKa, €) YUeHUUM Koju MMajy MeHTaslHe,
€MOTUBHE M MCUXO/IOLLKE CMETHE Y Pa3Bojy, ) YUeHUUM Koju Majy notewkohe y pasymujeBamby jesnKa
HacTaBe, OrpaHn4YaBajy ussohere HacTaBe y tuxoBom TIMSS ogjesbersy. Ogrosopu cy mornm 6utun y
KaTeropujama HMMaso, AOHEK/E NN MHOTO.

YyeHUUM y KaTeropuju 4Ymju Cy HacTaBHULM M3BjeliTaBaAM A3 je nogydyaBakbe BeoMa Maso
OrpPaHMYEHO, MMajy CKOp Ha ckaam 10,8 nam BuLLe WTO 04roBapa U3BjellTaBakby HUMANO Ha 4 o4 8 n3jasa
W OOHeKNe Ha ocTane 4 nsjase, y NPOCjeKy. YYeHULMN YMju HACTaBHULM U3ParkaBajy OrpaHMyeHe Y HacTaBu
Y KaTeropuju MHOro umajy ckop 6,8 nam Huxe WTo 0AroBapa U3BjelTaBakby MHOro Ha 4 og, 8 usjasa u
OOHeKNe Ha octane 4 usjase, y NpocjeKy. MNpeoctanm yyeHMUM MMaAjy HAaCTaBHUKE KOjU CMaTpajy Aa je
nogyvaBakbe orpaHuyeHo goHeksne. (IEA's Trends in International Mathematics and Science Study - TIMSS
2019).

Y buX npocjeyaH CKOp Ha CKanu orpaHu4Yerba noayyaBatba yC/bend HECMPEMHOCTU YYEHUKA 3a
HactaBy M3Hocu 10,4, WTO 3Ha4YM Aa je y MPOCjeKy noayvaBare [OOHEK/e OrpaHUYeHo Yyc/ben,
HEeCnpPeMHOCTM YY4eHMKa 3a HacTaBy. Hanme, 45% yyeHMKa MMa HAaCcTaBHUKE KOju CMATPajy Aa je HaCTaBHMU
npoLec oTeXkaH Beoma Maso 360r HeCNPEMHOCTU yY4eHMKa 3a HacTaBy, 49% y4yeHMKa YMju HacTaBHULUM
CMaTpajy Aa Cy Ta OrpaHMYEerba Y U3BjeCHOj Mjepu, Te camo 6% y4eHMKa YMju HACTaBHULM MU3BjeLUTaBajy
[a je HacTaBHM Npouec BEOMa MHOMO orpaHmMyeH 360r HeCnpeMHOCTM yY4eHMKa 3a HacTaBy. Kag yamemo
y 063up nocturHyha yyeHuKka y oBe TpW KaTeropuje, Hajbosbe pesyntaTe MmMajy y4eHMUM KaTeropuje
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BEOMa Masio, a Hajiolwuje y4eHUUM Kateropmje seoma mHoro. Mehytum, HMjegHa KaTeropuja npema
APYroj, y MaTemMaTUumM WAM Hayuu, He BU/bEXKU CTaTUCTUUKM 3HaYajHe Pas/IMKe, OAHOCHO OrpaHMyera
nogyyaBarba YC/bef, HECNPEMHOCTM YyYeHWMKA 3a HacTaBy HMUCY 3Ha4vajaH ¢aKktop nocTurHyha u3
MaTeMaTMKe U NPUPOLHUX HayKa.

OzpaHu4asajyhu hakmopu y Hacmasu mamemamuke U MpupodHUX HAyKa

[VpeKkTopn WKoMa cy MpoujeruBann y Kojoj Mjepu HeaoCTaTaK MAM HeadeKBAaTHOCT HEeKMX
ONWTMX pecypca MKW yCioBa 3a peann3alujy HacTaBe mMaTemaTuKe WU NMPUPOAHUX HayKe yTudy Ha
KBa/iMTeT wu3Bohera HactaBe. ONwWTWM pecypcum ce OJHOCe Ha HacTaBHa CpeacTBa, CUCTEM
rpujarba/xnahera, WKOACKA 3rpada, padyHapcKka TeXHo/ornja U €/, AOK Cy YCI0BM 3a peanusaumjy
HacTaBe MaTeMaTMKe UAKN NPUPOAHMUX HayKa NoApasyMujeBann HaCcTaBHMKE KOju MMajy cneuunjanusaumjy
13 oBMX 061acTH, KOMMjyTEPCKe NpOrpame 3a HacTaBy OBUX NpegmMeTa, MorogHy AnMTepartypy, onpemy 3a
HacTaBy NPUPOAHUX HayKa M1 cA.

YyeHnum cy CKopoBaHM Npema 0AroBopuUMa ANPEKTOPa WKOAA Y Be3M ca 13 onwTnx 1 HacTaBHMX
pecypca Ha ckanu ocnocob/beHOCTU WKoNe A3 U3BOAM HAcTaBy. 3a MaTeMaTUKY, YYEHWULN Cy CBPCTAHMU Y
Tp¥ KaTeropuje. YYeHUUM y WKONAMa raje Ha HacTaBy He yTMye HeaocTaTak pecypca MMajy CKop Ha uau
usHag 11,3 60408Ba Ha CKa/iu, LWITO OArOBapa M3BjelTaBakby AMPEKTOPA WKO/IA Aa HeJocTaTak pecypca
yonwme He ymud4e Ha 7 og, 13 pecypca v Maso ymuye Ha NPeocTanmx 6, y npocjeky. YUeHWULM WKoa raje
je HacTaBa MHoro noroheHa HeZOCTaTKOM pecypca MMajy CKOp Ha uau ucnog 6,7 604083 Ha CKaAU LWITO
oAroBapa U3BjellTaBaky AUPEKTOPA WKOIE Aa Hef0CTaTaK pecypca MHO20 ymuye Ha 7 og, 13 pecypca u
O0oHeKse ymuye Ha NpeocTanux 6, y npocjeky. CBM 0CTaNn yYeHUUM Cy CBPCTAHU Y KaTeropujy doHekse
ymuye Hef0CTaTaK pecypca.

3a HayKy, YYeHULM Cy CBPCTaHM Y TPU KaTeropuje. YYeHuUUM y LWKoama raje Ha HacTaBy He ymuye
HeZoCTaTaK pecypca, MMmajy CKop Ha uau usHag 11,4 6o4a Ha CKanu, WITO OAroBapa M3BjeluTaBakby
AVPEKTOpa LWKo/e Aa HegocTaTak pecypca yonwme He ymude Ha 7 og, 13 pecypca U masno ymuye Ha
npeocTanux 6, y Npocjeky. YueHMLM WKoNa raje je HacTaBa MHOro norofeHa He4OCTaTKOM pecypca umajy
CKOp Ha uau ncnopg, 7 60408Ba Ha CKanu WTO OAroBapa M3BjeliTaBakby AMPEKTOPA LWKOE A3 HeJoCTaTak
pecypca MHoz2o ymuy4e Ha 7 of 13 pecypca U 0oHeKsae ymu4e Ha nNpeocTanux 6, y npocjeky. CBM octanm
YUYEHMUM CYy CBPCTAHM Y KaTeropujy OoHeKsae ymuye HegocTaTak pecypca.

Cnuka 3.24 NocturHyha yueHUKa U3 matemaTmKe U NPUPOAHUX HayKa Nnpema yTuuajy
HepoCTaTaka UM HeageKBaTHOCTU pecypca
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MpocjeyaH ckop 3a bMX M3 maTemMaTuMKe Ha CKaau yTULAja HeJOCTaTKa pecypca 3a obaB/barbe
HacTaBe je 9,5, a 3a Hayky 9,6 60a0Ba Ha ckanu. Y oba TecTMpaHa noapyyja paan ce o KaTeropuiju
AjeNMMUYHOr yTUUAja HepocTaTKa MM HeafleKBAaTHOCTM pecypca 3a M3Bohere HacTaBe Y LUKOAM.
Carnepasajyhu nocturHyha M3 matematvke U NPUPOSHMX HAyKa MPemMa HMBOMMA yTULAja HefocTaTKa
pecypca, 3aK/byyyjemo ga oBa Bapujabna Hema edpeKTa Ha ydyeHWUKa nocTurHyha. 3emsbe oKpyXKerba,
nsyses Cpbuje n XpBaTcke, UMajy HUXKM MPOCje4yHM CKOp Ha ckanu og buX, anu ce paan o UCTOj
KaTeropuju. MNpearbade 3emsbe Hajbosbux nocturHyha, Jy:xkHa Kopeja u CuHranyp, raje y matematmum um
NPUPOAHNUM HayKama npeko 60% ydyeHuKa noxaha WKose Koje HemMajy TewKoha ca HeZOCTAaTKOM UK
HeaZleKBaTHMM pecypcuma y wkonu. Y buX 83% yyeHunka noxaha WKoNe y KOjuma AOHEKNe nocToje
orpaHuyera 3a u3Bohere HacTaBe M3a3BaHa HeAOCTaTKOM pecypca. Y Hayum je 80% TaKBUX yYeHUKa.

HacTaBHMLM cy npoujernBanm Koju To GakTopu orpaHMYaBajy Uan OTexKaBajy HacTaBy, a Be3aHU
Cy 3a yyeHuKe. Ogroeapanu cy Ha nNutama o ¢pakTopMma Ha ckaau og 1 o 4, rae je 1 3a BpujegHocT
BehuHom ce cnaxcem, 2 3a JjenumuyHo ce cnaxem, 3 3a [jenumuyHo ce He cnaxcem v 4 3a BehuHom ce
He cnaxcem. HactaBHUUM y BUX npoujemyjy Aa je 3a ux Hajsehe ontepeherse WTo UM je NoTpebHo BULwe
BpeMeHa Aa NOMOTrHY NojeAnHUM ydeHnuuma. Octanm GakTopu Kao WTO je npeBenku bpoj yueHuKa y
ofjesberby, NpeobMMHOCT rpaanBa, NpeBeanK 6pojYacoBa y HacTaBy, BMLLE BPEMEHA 3a NpMNpPeMy Yaca,
NPUTUCAK OZ CTPaHe poamuTe/ba, Te aAMUMHUCTPaTUBHE ob6aBese uan npomjeHe HMM-a, He npeacTaB/bajy
orpaHuyaBajyhe dpakTope 33 KBaIMTET HAaCTaBe MaTeEMATUKE U HayKe.

ArfceHmu3am, OUCUUNAUHCKU NPobaemu U WKO/CKO OKpYH(eHe

LLIkone Koje mory ga ocurypajy y4yeHuuMma ¢oKycuMpare Ha pag M HactaBy, Te Ha Behe
moryhHOCTM HacTaBHMKa Aa UcnywaBajy cBoje 06pa3oBHe LUn/beBe, Aa ce Make 6aBe npobaemmma mehy
YyYeHMLMMa, MMajy U LWaHce 3a 6osba nocturHyha yyeHmka. YecTo mM3ocTajatbe € HacTaBe yckpahyje
yyeHnuMma moryhHOCT HanpeTKa y yyery. YYeHuumMma Koju U3ocTajy ca HactaBe noTpebHa je goaatHa
HacTaBa, A043aTHA NOMOoh, a TO MOKe HeraTMBHO 4a YTMYE Ha TOK HacTaBse, jep YYEeHUUM Koju cy BANCKK
Ca yYeHMLMMa KOju M30CTajy YecTo Tpaxe o tux nomoh ga 6u nakwe cycturam rpagmso. Ocum Tora,
KOJ, YYEHMKA KOjU HE M30CTajy, MOXKe Ce AeCUTU /byTHa Npema OHUM YYeHULMMa Koju Yewhe n3ocTajy, a
MOKe fia ce jaBu M caocjehajHoCT. M30cTajatbe ¢ HacTaBe, 360r OBUX M APYrUX pas3/iora, MOXKe HeraTMBHO
Oa ce pedneKkTyje Ha akaZeMcKo nocturHyhe yyeHuka.

Mehy 6pojHMM LIKONCKMM PaKTOPUMA KOjU Ce TMUY LUKOJCKUX pecypca, WKOJICKE KAMMe Wau
nvaepcTsa, yTBpheHo je aa Ha HMBOY BMX M3ocTajatbe ydeHMKa C HacTaBe MMa epeKTe Ha YYeHMUUKa
nocturiyha, Ta Aa Hema edeKkTta Ha nocTurHyha yueHMKa Koja HacTajy 36or ANCLUMNAMHCKMX Npobaema, a
Koju cy yTBpheHn Ha Temesby M3BjeLUTaBakba AMPEKTOPA LWKOAA.

YyeHuUM 4eTBPTOr paspena Cy MpoLujerbMBa/iN KOJIMKO M30CTajy C HacTaBe y KaTeropujama:
jedHom ceOmMuYHoO, jedHoM y 08uje cedmuue, jeGHOM MjecevyHo, jeOHOM y 08a mMjeceyd, HUKA0 WAn CKOpPO
HUKao.
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Cnuka 3.25 Mocturdyha yyeHMKa U3 matemaTuke U NPUPOLHUX HayKa Y 3aBUCHOCTU Of,
y4€ecTanocTy u3ocTajaka c HacTaBe
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OKo 61% y4yeHWKa 4eTBPTOr paspena HUKao AN CKOPO HUKAO He U30CTaje C HacTaBe M nocTurHyha
OBMX YY4EHMKA U3 MaTeMaTUKe Cy 3Ha4ajHO 60/ba 04, yueHUKa Koju yewhe n3ocTajy, jedHom cedMuYHO Nnu
jedHom y Osuje cedmuue. OKo 13% yyeHUKa nsocTaje jeOHom y 08a mjeceya v tbuxosa nocturHyha cy
Takohe 3HayajHO 60sba 04 y4eHMKa KOju U30CTajy jedHom ceOMUYHO nnn jedHom y 0ea mjeceya. Oko 9%
YY€HMKa n3ocTaje jeOHOM MjeceyHo 1 OB YYEeHULLM OCTBAPYjy NPOCjeyaH ycnjex y matemaTmum 3HavajHo
HUXKM Npema y4eHULMMa CBUX KaTeropuja jeOHom cedmu4Ho n jeOHom y dsuje ceomuue. OKo 4% yuyeHuKa,
OAHOCHO 13% y4yeHuKa, usocrtaje jeOHOM y dsuje ceomuue, 0OHOCHO jeOHOM ceOMUYHO. Y NPUPOAHUM
HayKama cuTyaumja je canyHa.

[VpeKTopn WKona cy NpoujersnBann KOAMKO HEeKM o4 HaBedeHMX 0b6aMKa noHawarba mely
yYeHMUMMa YeTBpTOr paspena NpeAacTas/ba Npobaem y WKOAU: a) Kallkberbe Ha HacTasy, 6) M3ocTajarbe
(HNp. HeonpaBAaHM M30CTaHLM), B) OMeTare Yaca, ) npenncmneambe, A) ncosamwe, h) BaHaannsam, e)
Kpahe ) 3acTpawmnBate nan sepbanHo Hacube mehy yueHnumma 3) dUsnyKo Hacu/be mehy yueHmunma
1) 3acTpawmBarbe MAn BepbasHO HaCcM/be HaA HacTaBHMLUMMA. YUEHMLM CYy CBPCTAHM Y TPU KaTeropuje
npema usjaBama AMpPEKTopa WKoaa Ha 11 noTeHumjanHMx npobiema Ha CKa/M LWKOICKE AUCLUMIINHE.
YyeHuum y Kateropmju eomoso 0a Hema npobaema majy CKop Ha uav usHag, 9,7 6040Ba Ha CKanu WTO
KOpecnoHamMpa o4roBoprMa anpekTopa Ha 6 o4 11 nuTakba y KaTteropuju Huje npobsaem v 3a octanmx 5y
KaTeropuju marbu npobsaem, y NPOCjery. YUEHUUM Y WKOAU Ca YMjepeHUM A0 036U/bHUM npobaemom
MMajy cKop Ha uam ucnog 7,6 6040Ba Ha CKa/M LWITO KOPeCcnoHAMPa U3BjellTaBaky ANPEKTOPa 4a je 6 o4,
11 npobnema ymjepeH npobaem v oCTanux NeT cy Maru npobsaem, y npocjeky. CBM 0CTanM y4eHULM Cy Y
LUKOJ/IAaMa Ca MAaHUM rpobaemuma.
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Cnuka 3.26 MocturHyha yyeHuKa y o4HOCY Ha AUCLUNIMHCKE Npobaeme,
npema usjaBama AMpeKTopa
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Oko 55% yyeHuKa ueTBpTOr paspeda y buX noxaha wkone y Kojuma 2omoeo 0a Hema
oucyunauHckux npobaema, Aok je 16% ydeHuKa y WKonama ca sehum oucyunauHckum npobaemuma. Y
BuX je npocjeyaH CKOp Ha CKanAu AUCUMNINHE Yy WKoAM 9,6, WTO Yy NPOCjeKy 3Hauyn aa cy npobiemu
ONCUMNIMHE Y WKOAW Y KaTeropuju marbux npobaema. Ynopehyjyhu ca 3emsbama okpyxera, Cpbuja
MMa CAMYaH CKOp Ha cKanu, 9,7 604083, AOK AnbaHuja npearbadn Ha mehyHapogHOM HUBOY, Ca CKOPOM
oz 10,9 6opoBa. Mako noctoju 6040BHA pasnMKa, NocTUrHyha yYyeHWKa y maTemMaTvum U NPUPOLHMM
HayKama LLKOAA Y KOjuMa 20mo8o 0a Hema OUCUYUNAUHCKUX MPobaema v WKOo1a ca MarUM rnpobaemuma,
Ta pa3/iMKa HMje CTaTUCTMYKK 3Ha4yajHa y o4HOCY Ha mocturHyha yyeHuKa wWKona Koje ce cycpehy ca
036U/LHUM OUCYUNAUHCKUM npobaemuma. [akne, gUCUUNIANHCKM Npobnemu HUCY 3HavajaH ¢daKkTop
YY4E€HMYKMX NocTUrHyha 13 matemaTmke N NpUPoAHNX HayKa Mehy yueHMLMMa YeTBPTOr pa3pesa OCHOBHe
WwKone y buxX.

YueHnumM 4yeTBpTOr paspeda Cy AaBa/in NpPOLjeHe KOJIMKO Ce YeCcTO Ha 4YacoBMMA MaTemMaTuKe
JelaBajy NoHaLlaka YYEHMKA KOja OMeTajy HacTaBHM npoLec. Mutakba cy ce 04HOCK/IA Ha TO A3 YY4EHUUM
He C/yLwajy HacTaBHMKA, Aa je ByKa, NpeBuLLe HeypeaHO 3a pas, HaCTaBHMK MOPa A3 YeKa AOK Ce y4eHULM
YTULAjy, YYEHULM NPEKNAajy HAaCTaBHMKA M HAaCTaBHMK MOPa NOHAaB/baTW NPaBUAA Y YYMOHUUN. YUeHNUU
Cy CBPCTaHW y TPWU KaTeropuje Ha ckaam HecpeheHor NoHalwara 3a Bpujeme HacTaBe maTemaTuKe, Ha
Temesby Mnepuenumje yyeHMKa. YUeHULM Koju Cy U3BMjeCcTUIM Aa je Mano uan ga Hema HecpeheHor
noHallakba, MMajy CKop Ha uan nsHag 11,6 60408Ba Ha CKa/iM WUTO KopecnoHAupa ussjeliTasamy Aa ce 3
oa 6 cuMTyauMmja He AelwaBajy HUKad, a ocTase 3 Ha HEKMM 4YacoBWMMA, Yy MPOCjeKy. YYeHnun Koju cy
npouuvjeHnnun aa HecpeheHo noHallare y4eHnKa Ha BehrHM YacoBa, MMa ckop Ha unu ucnog 8,0 6oa08Ba
Ha CKanu, a 0BO 0AroBapa M3BjelTaBamy Aa ce 3 o4 6 cuTyaumja AelwaBajy Ha CBAKOM UM CKOPO CBAaKOM
yacy u octane 3 cuTyaumje cy NPUCYTHE Ha OTNPUINKE MNOJI0BMHM YacoBa, y NpocjeKy. CBM OCTann y4eHULUN
CY Y KaTeropumjmu Ha HEKMM YacoBUMa.
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Cnuka 3.27 Mocturiyha us matemaTtuke npema ometajyhem noHawawy
Ha YacoBMMa maTemaTuke
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BehuHa yyeHuKa, 62%, nsjas/byje Aa Ha YacoBMMa MaTeMaTuKe Bnaaa omeTajyhe noHawane Ha
HeKMM yacoBmMma. lMpocjeyaH cKkop Ha ckanu 3a buX je 9,9 6oaosa. M3y3eB XpBaTcKe, KOja MMa UCTU CKOP
Ha CKa/u Kao u buX, yyeHMUM ocTannx 3emsba OKpyKera Cy NPOLMjeHUIN MoHalamwe Ha YacoBMMA
MaTeMaTMKe TaKo [a Ha CKan nmajy 60/bU CKOP, ann Cy y KaTeropumju Kao u buX. YueHnum rgje je Hactasa
MaTemMaTuKe 6e3 uan ca Bp/iIo Mano 0b6anMKa omeTarba HacTase uanM cy omeTajyha noHawara NpUCcyTHa
Ha HEeKMM YacoBMMa, NMOCTUNKY 3HaYajHO 60sba NOCTUrHYha 04, y4EHMKA KO KOjUX je HacTaBa MaTeMaTuKe
onTepeheHa NOHalWwamwMMa Koja He NOroAyjy yyery.

HacTaBHMLM yyeHMKA 4eTBPTOr pa3pena Cy MPOLjerMBasM KAKBO je LUKOJICKO OKpYXKere Yy
cmucny 6e36je4HOCTM, MOHALIAHA YYEHUKA NPeMa HacTaBHULMMA, YTBPHEHNM NpaBMAMMa NOHALWaHa Y
LUKOAK. HacTaBHMLM Cy CBOje cnarakbe Wan Hecnarake npoLjermnBanu Ha ynute: a) OBa LWKONA ce Hanasu
y cUrypHom Kpajy, 6) Ocjeham ce curypHo y 0BOj WKoAK, B) MOAUTMKA M NpaKca CUTYPHOCTM LWKOJEe cy
3agoBosbaBajyhe, 1) YuyeHMUM ce MPUCTOjHO MoHawajy, A4) YYeHuMuM NowTyjy HacTaBHO ocobsbe, H)
YyeHuum 4yBajy WKOACKY MMOBWHY, €) OBa WKO/1Aa MMa jacHa NpaBu/a y BE3W Ca MOHALIAHKEM YYEHMKA,
) Mpasuna oBe WKoNe ce NpUMjerbyjy Ha KOPeKTaH U A0C/beAaH HAuMH. YYEHULM Cy CBPCTAHU Y TpU
KaTeropuje Ha CKaau u CUrypHoOCTU U Jo6por BRagarba y WKOAW, Ha TeMesby nepuenuuje HacTaBHUKA.
YyeHuuUM y BeOMa CUTYPHUM U fobpor Bnagarba WKOMaMa, UMajy CKop Ha M u3Hag 9,9 6oposa wTo
KOopecrnoHAmMpa o4roBopuMa HacTaBHUKa sehuHOM ce caaxcem Ha 4 og, 8 U3jaBa, U GjesIUMUYHO Ce CAaXem
Ha ocTasne 4 unsjase, y NPOCjeKy. YYEHUUN Y HEAOBO/BHO CUTYPHUM LIKOMAMA MMAjy CKOP Ha UKW UCNOZ,
6,8 6040Ba WTO 3HAYM Aa Cy HACTaBHULM MPOLMjEHUAN Ha HUBOY OjeslUMUYHO ce He caaxcem 4 op 8
n3jaBa, a octane 4 Ha HUBOY OjeaUMUYHO ce caaxem. CBU OCTann YYEHWULM CY Y KaTEropuju AOHEKe
CUTYPHe LWKoe.
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Cnuka 3.28 MocturHyha yyeHMKa y 04HOCY Ha LLKOJICKO OKpyXKeme,
npema usjaBama HaCTaBHUKa yYyeHUKa
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Oxpabpyje Hanas ga Bennka BehuHa, 80% yyeHMKa YyeTBpTOr paspesa y buX noxaha wkone Koje
CYy 8e0Ma cu2ypHe W y KOjUMa Bnafa KAMMa yBa)KaBatba WM MOLWTOBAkba npaswuaa. buX je npema
NpPoCjeYHOM CKOpPY Ha cKanu besbujegHocTn M gobpor Bnagarba y WKoAu, Koju je 11,2 604083, y BpXy Ha
MehyHapoaHOM HUBOY, UTO 3HA4YM Aa y npocjeky BehnHa yyeHnKa noxaha WKone Koje umajy cueypHo
WKO/ICKO OKpyxere. OBa Bapmnjabna Hema edeKTa Ha yyeHU4Ka nocturHyha, a Tpeba y3etn y 063mp ga
je camo 1% ydeHuKa y WKonama ca HeA0B0s/bHO CU2YPHUM OKPYH(eHem U HUuje NpoLeHaT Koju ce y3uma
Kao A0BOJbaH 3a ynopehusarbe ca OCTa MM KaTeropmjama.

AKueHam WkKose Ha aKademMcKoMm ycrijexy

ONpeKTopu WKOMA Cy M3BjeLITaBa M O TOME KOJIMKO je hMXOBa LLKOA YCMjepeHa Ha akaZeMcKa
nocturHyha Tako LWTO Cy AaBann NPOLjeHe 8e0MA BUCOKO, BUCOKO, Cpedrbe, HUCKO U 860MAd HUCKO Ha 11
nsjaBa: a) PasymujeBarbe LM/beBA LUKOJICKOr M/aHa M Nporpama og, CTpaHe HacTaBHMKa, 6) CreneH
YCMjeWHOCTN HAaCTaBHMKA Yy peannsaumjn WKOACKOT NaaHa U nporpama, B) OuekmBarba HacCTaBHMKA Y BE3U
ca nocturHyhem yyeHwuka, r) CnocobHOCT HacTaBHUKA Aa MHCIMPULLY yYeHWKe, 4) YK/by4eHOCT poauTesba
y aKTuBHOCTM wWwkone, N) MoceeheHocT poguTe/ba Tome Aa ydyeHuuuM Byay CNpemHU 3a yyere, e)
OueKkuMBatba poauTes/ba y BE3W Ca LWKOJNCKMM YCMjEXOM y4YeHMKa, ) MoapliKa poauTesba WKOJICKOM
ycnjexy yuyeHuka, 3) Hesba yueHuKa ga 6yay ycnjewHu y wroaum, u) CnocobHOCT yyeHMKa Aa LOCTUTHY
aKaZleMCKe LM/beBE LKO/E, j) YBaXKaBakbe Koje y4eHULM NMoKasyjy NpemMa 4pyroBMma Koju uMmajy ogndHe
pe3synTare y WKOW.

YyeHnum cy noamnjesbeHn y TpU KaTeropuje, Tako 4a y4eHMUM LKOAA BEOMA BUCOKOT Harlacka Ha
aKagemcku ycnjex umajy 6apem 13 6040Ba Ha CKaau, LWITO KOpecnoHAMpa ca 04roBopMma AMPEKTopa
8e0Mda BUCOKO Ce c/axem 3a 6 n3jaBa U BUCOKO 3a OCTaNMX 5 usjasa, y Npocjeky. YyeHUUM y WKoNama
cpeAatber Harnacka Ha akaJeMCKM ycnjex cteknu cy 9,2 u marbe 6040Ba Ha CKanu WTO oArosapa
0A4roBOpPMMa ANPEKTOPA cpedtbe ce caaxem 3a 6 oa 11 nsjaBa u BUCOKO ce caaxem 3a 0CcTanux 5 u3jaea,
y npocjeKy. CBM 0CTann yYeHULM CY Y KaTeropujyu BUCOKOT Hariacka Ha akafeMCKM yChjex y LWKOW.
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Cnuka 3.29 [pocjeyaH pe3yaTtat y mateMaTUuu U NPUPOAHUM HayKama npema Harnacky
LWKOJ/Ie Ha aKaZEeMCKOM ycnjexy

cpeatbu Harnacak 444 451
BMCOK Harnacak 458 466
BEOMa BUCOK Harnacak 447 455
0 200 400 600 800 1000
MpocjeyaH pesyntat
M MaTtemaTnka M [pupoaHe Hayke

MpocjeyaH ckop Ha cKanu 3a buX je 9,8 60408Ba, WTO 3HAYM Aa Cy yyeHuuM y BuX y npocjery y
LIKOJIaMa BUCOKO2 HA2/10CKA Ha akagemcKku ycrjex. Of 3em/ba perMoHa, BULWKW NPOCjeyaH CKOp Ha CKaau
nmajy Xpsatcka, 10 6ogoBa, Kocoso, 10,1 6oa, AnbaHuja, 10,2 60aa, LipHa Mopa, 10,3 60aa. Haj6osme
pe3ynTate y MaTeEMaTULM M HayLM NOCTUNKY YHYEHULIM LLKONQ BUCOKO2 HA2/1GCKA HA aKAafeMCKMU ycnjex.
BehuHa yyeHuKa, 51%, noxaha WwKone ynpaBo 0Be OpujeHTaLMje Ha akageMcku ycnjex. boaosHe pasnmke
nsmehy Tpu KaTeropmje nocToje, anm 3HayajHoCT je yTBpheHa y oba noapydja 3a KaTeropuje suUCOKo2
HazaacKka npema cpedHem Ha2aAacKy Ha akafeMcKa NocTurHyha yyeHuka.

BpLUH:G"IKO Hacusee

BplwHaYKo Hacu/be je Mojam C KOjMM ce 4YecTo y CBaKogHEBHOM XMBOTY cycpehemo. OHo
nonpuMma mHore ob6auKe, a CBakKo o4, Hac Apyradunje aeduvHuLe rpaHULE NPUXBAT/bMBOT MOHALLAHA.
BpLwHayKo Hacusbe npeacTas/ba cneumdunyaH TMN arpecMBHON MOHALLAHa, Y KOjeM HEKO MOKe HamjepHO
M M3HOBa Aa HaHOCW WTeTy U Henarogy Apyroj ocobu (Olweus, 1993). BepbanHo, MHTEPAKLUJCKO U
$M3MYKO Hacu/be CBPCTaBa ce Y TpaauuMoHasiHe obMKe BpLUHAYKOr Hacu/ba. MHTepHeT nnam cajbep
Hacu/be je jow jeaaH TMN Hacu/ba M Hajuewhe je HAacTaBaK TPAAMLMOHANHUX 06/MKa Hacusba, a goraha
ce HaKoH wWkone. TIMSS je TparkMo of yYeHUKa Aa HaBedy WTa ce o4 c/beaeher 4ecnno u KOMKO YecTo
TOKOM LLKO/CKE roguHe: a) Ucmujasanu cy me uam cy Mm Aasanm norpaHa MMeHa, 6) M3octas/banu cy me
Y FbMXOBUM MUTPama UAM aKTUBHOCTMMA, B) LUnpuaum cy naxkn o meHu, r) YKpanaum cy Mm HewTo, 4) HamjepHo
Cy OLUTETU/IN HELWITO WTO je Moje, ) Yaapuau cy me uam cy me nospujeanam (HNp. owamapuau, yaapuim
WAW WyTHYAK), e) HaTjepanu cy me Aa pagMm CTBAapy Koje HUCaM Kenno/na, »K) Cnanm cy mu HenpujaTHe
WUAn yBpea/bMBe OHMAAjH NopyKe, 3) LUnpuan cy HenpujaTHe aM yBpea/bMBE OHAAjH NOPYKE O MEHMU, W)
PasmjersmBanm cy cpamoTHe poTorpaduje o MeHu oHNajH, j) Mpujetnan cy mu.
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Ta6bena 3.5 W310KeHOCT BPLUHAYKOM HACWJ/bY Y LUKON NPeMa M3jaBama yYeHuKa

HuKag nan cKkopo HUKag OTnpuanke mjecevyHo OTnpuanke cegMUYHO MpocjeyuHn
Jpxasa MpoueHaT | NocturHyha | MpoueHat | Mocturdyha | MpoueHat | MNocturHyha CKOp Ha
yYeHuKa MaT/Hayka yYeHmKa maT/HayKa y4YeHMKa MmaT/HayKa cKanu
MehyHapoakm 63 512/503 29 495/486 8 451/437
npocjex
AnbaHuja 85 500/495 12 480/481 3 404/398 11,3
XpBaTcKa 73 513/527 22 506/521 5 476/500 10,4
Clesepra 68 574/445 28 556/412 4 501/355 10,1
MakegoHuja
UpHa lNopa 81 461/460 15 438/444 4 391/390 11,1
BuX 78 458/465 17 446/455 5 402/410 10,8
Kocoso 82 453/424 13 435/396 5 368/326 11,1
Cpbuja 83 513/522 15 497/505 3 443/451 11,1

YUYeHULM Cy Ha TeMe/bY HUXOBMX M3jaBa CBPCTAHWU Y KaTeropujy HUKAO AN CKOPO HUKAO aKo
MMajy CKop Ha uan usHag, 9,2 604083 Ha CKaNW BPLUHAYKOT HACK/ba, a TO OAroBapa Aa Cy HUKAO UCKYCUAU
6 o4 11 NnoHalwakba BPLLIHAYKOr HAaCcKU/ba U 5 OCTanux HEKO/IUKO nyma 2o0uliHbe, Y NPocjeKy. YueHnum cy
U30XKEHN OMIIpuaUKe ceGMUYHO BPLLHAYKOM HacU/by ako MMajy CKOp Ha uan ucnog 7,4 6o4a Ha ckanu,
LITO 3HAYM Aa Cy MCKYCWMIM 6 NOHallaka Hacu/ba je4HOM WK ABa MyTa Yy Mjeceuy, a OCTaiuxX 5 Hekonuko
nyma 2o0uwrbe. CBU OCTaNN YYEHULM CY Y KAaTErOPUju ompusuKe mjeceyHo.

Mpema nogauuma 13 Tabene, sehMHa yuyeHWKa YeTBpTor paspesa y buX Huje unm 2comoeo HuUkad
Huje 61Na N310XKeHa BPLUHAYKOM Hacuby. Npema NpocjeyHoM CKOpY Ha CKan BPLIHAYKOT Hacusba, BruX
cnaga mehy AprKaBe y Kojoj, Y NPOCjeKy, YYEHULMN CY HUKAO WUAN CKOPO HUKAO W3NOXEHU HEKOM 0f,
06/1MKa BplUHbaYKor Hacusba. OBa Bapujabna Mma edekte Ha ydyeHuMdka nocturHyha, Tako ga je
CTaTUCTMYKKM 3HavajHo 6osbe nocturHyhe ydeHMKa y KaTeropumju HUKAO WAM CKOPO HUKAO npema
nocturiyhma yuyeHuka octane Asuje Kateropuje. Takohe, yueHUUM KOjU omnpusauKke mjeceyHo nmajy
MCKYCTBa C HEKMM 04, 06/11Ka BPLUHAYKOr HacK/ba, NOCTUIKY CTAaTUCTUYKM 3HaYajHO 6osba nocturHyha og
YUYEHUMKA KOjU ompusauKe ceOMUYHO UMajy TakBa UCKYCTBa.

Kaga roBopumo 0 BpLHAYKOM Hacu/by mely ajedaumma mn gjesojunuama, y npocjeky, seha je
BjepoBaTHOha Aa Ajevaum MsjaBsbyjy M3N0MKEHOCT BPLUHAYKOM Hacuby. To ce nocebHO OAHOCU Ha
YUYEHMKE Ca MCKYCTBOM BPLUHAYKOT HACW/bA Ha MjeCeYHOM, OAHOCHO ceaAMUYHOM HMBOY (Camnka 3.30)

OBO je jacaH curHan ga wkose Tpeba ga MMajy CBOje NMONMTUKE 3ayCTaB/bakba BpLUHbAYKOT
Hacu/ba, Kao U ajesioBakba y cy4vajy oBux nojasa. Y buX nocroju AKUMOHM naaH 3a gjeuy bux 2015-2018,
C Mjepama Koje ce o4HOCe 1 Ha NOKpeTake NHMUMjaTMBe Y Be3n ca n3pagom HIM-a Ha Temy Hacu/ba Hag,
n mehy Ajeuom Ha AOOUMIOMCKOM M MOCTAUMIOMCKOM CTyAMjy HeKux daKkyntera, a cagpxu u
MHULMjaTMBY Aa ce y HIMM-e 0OCHOBHUX U CpeabMX LWKONA YBeAe eayKaumnja o cBMM 061MUMMa Hacusba,
3/10CTaB/bakba U 3aHEMapPUBAtbA AjeLie, Te KaKo oBe 06/1MKe NPMjaBUTU U Koje BPCTe 3aliTUTe Npeay3eTu.
CmjepHuue 3a nocTynawe y CAydajy Hacu/ba Hapg ajeuom y BbuX, koje je 2013. roanHe usgano
MuHMCTapCTBO 3a JbyAcKa Npasa U u3bjernnue, Te CTpaternja 3a 6opby NPoTUB HacU/ba HaZ AjeLom y
BbnX 2012-2015. cy AOKYMEHTU KOje LLKOAE MOTY Aa KOPUCTE NMpU Kpenpaky CBOjUX NOJIUTUKA 33 NUTaHba
Y BE3M Ca BPLHAYKMM HaCU/bEM.
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Cnuka 3.30 U3noxKeHOCT BpLWIHAYKOM Hacu/by npema cnony
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MNHTEepecaHTHO je UCMUTATU Pas/IMKe Y U3/I0MKEHOCTU BPLUHAYKOM Hacuby mehy yyeHuumma
LKONa YpbaHUX M pypanHu cpeanHa.

Tabena 3.6 W3N03KEHOCT yUeHUKA BPLUHAYKOM HACU/by NPEMA LWKOIAMa YP6aHUX MU pypanHUX cpeauHa

Hwnkapg nau ckopo .
HMKaz OTnpuanKe mjecevyHo OTnpuanke cegMUYHO
n .

OApYHje MpoueHaT | Mpocjeyan | MpoueHaTt | Mpocjeyan | MpouyeHaTt | MpocjeyaH
yYeHUKa pesynartart yYeHMKa pesynrtat yY4eHMKa pesynrtat

MaTemaTuka ypbaHe 60 464 56 453 67 398

pypanHe 40 450 44 435 33 411

MpupogHe ypbaHe 60 471 56 461 67 406

Hayke pypanHe 40 456 44 447 33 416

Y BuX mehy yyeHuMuMma wKona ypbaHux cpeamHa nocToju Beha M3N0XKEHOCT BPLHAYKOM
Hacusby, NOCEBHO Yy KaTeropmju U3N0KEHOCTU HAaCKU/bY Ha CEAMUYHOM HUBOY. YUEHULM KOjU CY U3NIOKEHM
BPLWHAYKOM HACW/by HA CEAMMYHOM MM MjECEYHMM HMUBOY Yy MATEMaTUUM, MOCTUNKY 3HAYAJHO HUKe
pesynTaTe o4 YYeHMKa KOju CYy HMUKag WAM CKOPO HUKag OWMaM M3N0XeHU Hacuby. Takohe, yueHuum
WKoNa ypbaHMx cpeamnHa y OAHOCY Ha YYEHUKE PypanHUX CpeamrHa, MOCTUXY 3HaYajHo 6osbe pesyaTtaTe
aKo Cy HUKAO VNN CKOPO HUKAO WU3NOMKEHWU HAaCUM/by UAM Ce Hacu/be AELlaBa Ha MjeceyHom HuBoy. Y
NPMPOAHUM HayKama OBO je C/y4aj Camo Y KaTeropuju HUKAo NAv CKoOpo HUKad. Y4eHuum Koju cy yewhe
N3N0XKEHN HacU/by, NOCEBHO aKo je Ta y4ecTanocT Ha CeagMUUYHOM HUBOY, NOCTUAKY NoLKje pesyAaTaTe,
CTAaTUCTUYKM 3HAYAjHO HWXKE Yy OAHOCY Ha YYEHUKe M3 KaTeropuje omnpusauke mjeceyHo n HUKao Unu
CKOpPO HUKAO, a OHa je 3Ha4ajHa 3a KaTeropujy omnpusauke ceOmu4Ho. Y BuX je Kog yueHnKa YeTBpTor
paspena U310KEHOCT BPLIHAYKOM HaCU/by NOBE3aHa Ca akageMCKUM pesynTaTuma. Yewha nsnoxeHoct
HacW/by HEraTMBHO YTUYE Ha akaaemcKo nocturHyhe,

90



Cnuka 3.31 MocturHyha ns matemaTvKe U NPUPOAHUX HayKa Npema U3/103KEHOCTU BPLUHAYKOM
Hacu/by M HUBOY NocjeaoBakba KYhHUX pecypca 3a yuere
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YHyTap Kateropuje obusbe pecypca He NOCTOje CTaTUCTMYKKM 3Ha4vajHe pasnunke y nocturHyhunma
nsmehy yuyeHuKa 6o Koje KaTeropuje BpLUHAYKOr Hacu/ba. 3HAYajHO je Harfacutu Za y4yeHuuu u3
KaTeropuje obusbe pecypca NOCTUKY NPOCjeyaH pe3yaTaT U3 MmaTemMaTMKe M HayKe KOju je y KaTeropuju
cpearbe pedepeHTHE BPUjeAHOCTU. Y KaTeropuju HeKOsUKO pecypcd MNOCToje CTAaTUCTUYKM 3HadajHe
pa3nuKke y nocturHyhuma y Hayum, namehy yyeHuMKa Koju cy U3N0XKEHU HacU/by HUKAO AN CKOPO HUKAO
npema y4eHULUMMA KOjU Cy U3NI0KEHWN HA MjECEYHOM UAMU CEAMUYHOM HUBOY.

Ocjehaj npunadHocmu yyeHUKa WKoAu

Ocjehaj npunagHocth ce gedmHuLe Kao ocjehaj npuxeBaTakba M gonagama og Apyrux, Te ocjehaj
npunagHocTK 3ajeaHuum (Baumeister & Leray; 1995; Maslow, 1943). Mnagu umajy notpeby aa umajy
OpYyWTBEHE Be3e, LMjeHe npuxsaTarbe, 6pury, noapwKky Apyrmx. Kag cy y WKOAK, yYeHULMMa je BaXKHO
na ce ocehajy ga npunagajy Toj 3ajegHuuM, jep TOo nopgprkaBa ocjehaj cUrypHocTU, UAEHTUTETA,
3ajeAHULITBA, @ NO3MTUBHO YTUYE Ha CBE acreKTe pasgoja.

Mjeperbe ydyeHMUKor ocjehaja npnnagHOCTU y OKBUMPY UCTpaXkuearba TIMSS 2019, 3acHOBaHoO je
Ha oAroBopMMa y4YeHMKa Ha NuTama: a) Boamm aa bygem y wkonu, 6) Ocjeham ce CUTypHO Y WKOAM, B)
Ocjeham ce Kao ga npunagam 0OBOj WKOAM, r) HacTaBHMLM y LWKOAW Cy NpaBeAHUM NpPema MeHM, 4)
MoHocaH/a cam jep naem y 0By LIKOAY. YUeHUUM Cy NoanjesbeHmn y TPU KaTeropuje: y KaTeropmjyu BUCOK
ocjehaj npMNagHOCTU WKON CYy YYEHUUM KOjU MMajy CKOP Ha Mau nsHag 9,6 6oaosa Ha ckanu ocjehaja
NpPUNagHoOCTM LWKOAK, WTO oAroBapa sehuHom ce caaxem 3a 3 og, 5 v3jaBa v 3a ocTane gsuje usjase
djesumMuYHO ce caaxcem, y NPocjeKy. YYeHULM Yy KaTeropmuju HUCKK ocjehaj npunagama WKOAN MMAjy CKop
Ha unu ucnog 7,2 6o4a Ha CKanu WTO ogroeapa 0jesuMuUYHO ce He caaxcem 3a 3 o4, 5 u3jasa 1 3a octane
ABuje u3jaBe OjesumuyHo ce caaxem. CBM OCTann y4YeHWUUM Cy Y KaTeropuju ymjepeHu ocjehaj
npunagarba WKoN.

N —
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Cnuka 3.32 Mocturiyha yueHuKa npema ocjehajy npunagHoctu wKonm y bux
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MpocjeyaH ckop Ha cKanu npunagHocTu 3a buX je 10, 5 604083, WTO 3HAYN Aa NPOCjeyaH YYEeHUK
YeTBPTOr paspena OCHOBHe WKoae y buX Mma BUCOK ocjehaj NpMnagHOCTM WKOAW. 3emsbe Haluer
OKpY*Keha, U3y3eB XpBaTCKe, Y NPOCjeKy MMajy yYeHUKe OBOr y3pacTa BUCOKor ocjehaja npunagHocTy,
npu yemy AnbaHuja, Kocoso, CjeBepHa MaKegoHwuja 1 LipHa lopa cy y Bpxy ckane. YueHuum y buX Huckor
ocjehaja npMNagHOCTU LWKOAMU, @ HUX je 6%, MOCTUNKY HajHUIKe MPoCcjeyHe pesyaTate y maTtemaTuum u
HayLM M CTaTUCTUUKM je 3Ha4ajHa pasfiMKa y nocturHyhuma npema yyeHUUMMa yMjepeHOor U BUCOKOT
ocjehaja npunagHocTn. Oko 68% ydyeHuKa y buX nspaxasa BUcok ocjehaj npunagarba WKoAU.

Kakga rog, 6un1a Be3a ca akafAeMCKUM ycnjexom, ocjehaj npunagHocT U NpuxeaTara y KO je
BEOMa BaXkaH 3a CaMOMOLITOBAakE afo/ecLeHaTa U HUXOBO OMNWTe 3340BO/LCTBO KMBOTOM (Juvonen,
2006). Ocjehaj noBe3aHOCTM ca LKOJIOM AOMNPUHOCK MakbM moryhHocTuma aa he gohu o pusmnyHor u
aHTUcoumjanHor noHawamsa (Catalano et al. 2004; Hawkins&Weis, 1985).

Jomahu 3a0amak

Jomahu 3apaTak ce geduHuLLEe Kao BUNO Koju 3aJaTaK 3a4aT y4eHMLUMMa O CTPpaHe HacTaBHMKa
Koju 6u Tpebano aa 6yae M3BPLLEH BaH LIKO/E, OAHOCHO TOKOM CaTh KOju HUCY WwKoncku (Cooper, 1989).
Jomahu 3apaTak je AMO LLIKOJIOBakba, a CBpXa My je Aa MOMOTrHe yYeHMLUMMa Yy pa3Bojy CBMjecTu o paay,
pafHUM HaBMKama Te camocTasiHocTu. CnpoBeAeHa Cy MHOTa UCTPakuBaka o gomahum 3agaumnma, Koja
obyxBaTajy WMPOK pacnoH meToaonornja u cteneHa cneumnduyHoctn (Bloom 1984, Cooper 1989, Hattie
1992, Coper; Robinson & Patall 2006). Y3 pujeTke nsysetke, HaheHo je aa je ogHoc usmehy KoanumHe
3agaTtaka gomahux 3agaTaka M pesynTata hUXoBOr NocTUrHyha Mo3MTUBaH M CTAaTUCTMUYKM 3HavajaH.
MHora mucTpaskmBarba Cy NoKasana ga pag Ha gomahem 3a4aTKy y3poKyje nobosbluaktba akadeMCKUX
nocturdyha. Ha nuTarbe 3a HacTaBHMKE, O YYeCTanoCTM 3ajaBama Aomaher 3agaTka U3 mMaTemaTukKe,
HaCTaBHWULM Cy MOF/IM OAFOBOPUTU A3 He 3a4ajy Aomahu uau ga ra 3agajy pjehe od jedHom cedmuyHo, 1
nwnu 2 nyma, 3 nan 4 nyma ceOmMuYHo v ceaku 0aH. Hajgehu npoueHat, yyeHuKa y buX noxaha Hactasy
KoJ, HacTaBHUKa Koju 3 do 4 nyma ceOmu4yHo 3agajy aomahu 3agaTak 3a oba TecTupaHa nogpydja. ¥
MaTeEMaTMLM He NOCToju 3Hayvaj 3a nocTurdyha npema sehoj ppekBeHUMjM 3agaBarba gomaher 3a4aTKa,
[AOK Y HayLM NocToju 3a Kateropujy 3 uau 4 nyma ceOMu4yHO v c8aKu OaH Y KOPUCT npBe Kateropuje. OBo
yKa3syje Aa gomahu 3agatak Tpeba aa byae ca cBpxom, Aa Ce 04HOCU Ha HOBe cagpXKaje, yBjexkbaBarbe
BjeLUTMHA MK NPOLLECA KOje YYeHMLM MOTY CaMOCTA/IHO Aa paje, Aa npyxa MoryhHOCT yyeHMUMMa Aa
UCTPaXyjy TeMe o4, BNAaCTUTOr MHTepeca.
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Kapaa je y nuTamby BpujeMe Koje je noTpebHo 3a paa Ha aomahem 3aaatky, Hajsehu npoueHat
y4YeHuKa noxaha HacTaBy KO HacTaBHMKa KOju NpoLjerbyjy Aa je 3a uspagy gomaher 3agatka notpebHo
16-30 muHyTa.

Y1BpheHa je TeHAeHUM]ja Aa oBO NoTpebHO Bpujeme 3a u3lpagy aomaher 3agatka gaje Hajbosbe
pe3ynTaTte yyeHUKa y oba TecTupaHa nogpydja. OBo yKasyje aa je 4obpo Kag HacTaBHULM ONTUMATHO
niaHupajy Bpujeme noTpebHo 3a n3paay gomaher 3agaTka, Npema y3pacTy, Y4EHUUYKUM KapaKTepucTu-
Kama 1 cnocobHocTUMa.

Mutartbe nospaTHe wHbOpMauuje Ha ypaheHu gomahu 3a34aTak, Koju [fJaje HACTaBHWK,
WHTEpecaHTHO je nuTarbe, byayhu ga cy nospatHe nHdopmaumje anat 3a nosehare yTnuaja gomaher
3a/[1aTKa Ha yyere U akaZemMcKa nocturHyha yyeHuka. Kakea je npakca Ko HacTaBHUKA YeTBPTOT pa3pesa
y BuX, moryhe je yTBpAMTM Ha Temesby OArOBOPA HACTaBHMKA HA MUTakbe KaKo MocTyna ca gomahum
3a[,aTKOM, Zaje v noBpaTHe UHPOpPMaLMje, AUCKYTYje M UK NPATK KaKo je ypaheH gomahwu 3apaTak.
OZroBopu cy MorniM BUTH ygujeK NN CKOPO Y8ujeK, MOHEKAO UIN HUKAO, Te CKOPO HUKAO.

Tabena 3.7 MNpaheke uspage aomaher 3agaTka U3 MaTemaTmKe U NPUPOAHUX HayKa U
AaBarbe NoBpaTHMX nHpopmaumja

YBUjeK AN CKOPO yBUjEK MoHekas HuKag namn cKkopo HMKaL
MpocjeyaH MpocjeyaH MpocjeyaH
MpoueHaT pesynTat MpoueHaT pesynTar MpoueHaT pesynTat
Mart/Hayka Mart/Hayka Mart/Hayka
Mcnpas/bam
3agaTke u
Adjem 55 449/456 44 456/463 1 427/437
noBpaTHy
nHdopmaumjy
yYyeHnuuma
Ounckytyjemo
0 Aomahem 59 455/463 41 448/454 0
334aTKy Ha
yacy
Mpatum ga nm
e pomahu 95 453/460 5 434/438 0
3ajaTakK
ypaheH

3a cBe 06/1MKe gaBatba NOBPaTHMX MHPOpPMaLMja Ha ypaheHn gomahu 3agaTak 3a 06a TecTpaHa
noapyuyja, Hajsehn npoueHaT y4eHMKa je OHaj YMju HacTaBHULM y8UjeK NN CKOPO y8ujeK obassbajy oBe
aKTUBHOCTU. NpUMjeTHA je CTAaTUCTMYKM 3HaYajHa pa3nnKa y nocturHyhuma yyeHuKa y nNpupoaHUM
HayKama Yy KaTeropuju ysujek Uan CKopo yeujexk npema KaTeropuju noHexkao Kaaa je pujed o npahery aa
nn je ypaheH gomahu 3agatak. Y matemaTtuum je canyHa cuTyauuja.

Uckycmeo u 0bpazosarbe dupekmopa WKoAa

YNWUTHUK 33 LWKOJly CaZprKaBao je MuTakba Koja Cy Ce OA4HOCWMAA Ha MUCKYCTBO M 06pa3oBatbe
avpekTopa wkona. Y buX Hajsehn 6poj yueHuKa, 57%, noxaha WKose y Kojuma cy AMPEKTOpU LWKoa ca
Makbe 04, 5 rofmHa UCKYCTBA Kao AupeKTop wkrone. OKo 29% yyeHUKa noxaha WKoay raje AMpekTopu
MMajy Hajmame 5, a Hajeuwe 10 roanHa UCKYCTBa Y YNpaB/bakby U PyKOBOhEHY LWKOACKOM 3aje AHULIOM,
12% y4yeHuKa je y WKONama raje cy AnpeKkTopu ca Hajmawe 10, a Hajsuwwe 20 roanHa AMPEKTOPCKOr
MCKYCTBA, @ camo 1% yyeHnKa noxaha wKone raje gupektopu nmajy 20 n Buwwe roanHa AUPEKTOPCKOT
cTaxka. Mpema oBuM nogaumma, BuX je y paHry gpskaBa HWMKer npocjeyHor 6poja rogmHa UCKycTBa
OMpeKTopa Ha no3uumju anpektopa Wwkone. Mpocjek 3a buX je 5 roanHa. Og 3emasba OKpyKerba Makbk
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6poj roamMHa cTaxKa, y NPOCjeKy Kao AMPEKTOpP WKone, umajy anpektopu y CjeBepHoj MakeaoHuju, 4
roguHe. TIMSS npocjek je 10 rogunHa.

Mo nuTarby HMBOA PpopmanHor obpasoBarba AMpPeKTOpa WKona, 17% yvyeHnKa noxaha wKkone raje
ONPEKTOPU MMaAjy ANNAOMY NOCTAUMNIOMCKUX CTyguja (Annaoma mactepa, cneuunjanncte, Marmctpa uam
OOKTOpa Hayka). Hajsehu 6poj yueHmKa yeTBpTOr paspesna y buX noxaha WwKose y Kojuma cy gupeKkTopu
CTEKAN AMMNIOMY OCHOBHOI CTyAMja BMCOKOr 0bpa3oBarba, anu je M 6% ydeHMKa y WKoMama raje
ONPEKTOPU HEMAjY ANNAOMY BUCOKOT 0bpasoBarba. OKo 7% yyeHMKa noxaha WKoNe y Kojuma AMpPEKTOpU
WKONa nocjeayjy OMNAOMY MNOCTAUMAOMCKMX CTyAuja M3 06nacTM nAuAaepcTsa MAM MeHalMeHTa vy
obpasoBary. Y XpBATCKOj je 4YaK 96% yyeHMKa y LWKO/MamMa rhje AUMPEeKTopu UMajy auvnaomy
NOCTAUMNAOMCKUX CTyAMja.

3.1.5 [lose3aHocm onpemsbeHOCMU WKOse ¢ nocmu2Hyhuma yyeHuKka

OBaj Ao u3BjewTaja HaBM Ce LIKOJICKMM pPecypcMma M3 MepcnekTmBe AMPeKTopa LUKOoAa.
Jocapawrbn TIMSS pesyntaTM noKasanum cy nocrojarbe Bese u3mehy ydyeHuukux nocturiyha u
ONPEeM/bEHOCTU LIKOAE, TaKO A3 YYeHUUM 60/be ONpem/beHNX LLKOMa NoKasyjy n 6osba nocturiyha mns
MmatemaTMKe W NPUPOAHMX HayKa Yy OAHOCY Ha BplUtbaKe Jolinje onpemsbeHux wrona (Hoope,
Mullis&Martin 2013).

Y YAUTHMKY 3a WKoAy, y uctpaxkusary TIMSS 2019, anpekTopu cy oarosapanun Ha nutama y
CKyny nuTaka Koja Cy Ce oAHOCWIa Ha Aemorpadcke KapaKTEPUCTUKE YYEHWKa, OpraHu3aumjy u
nssoherbe HacTaBe, pecypce v TEXHOIOTU]Y, ANCUUNANHY 1M Be3bujeAHOCT y WKOoAM.

MuTarba O pecypcrma ce ogHOCE Ha OMLWTe pecypce Yy WKOAM, Teé Ha OHe KOju cy yC/loBM 3a
peanusaumjy HacTaBe maTemMaTMKe M NPUPOAHMX HayKa. pea rpyna pecypca obyxsata HacTaBHa
CPeAacTBa, LWKOJCKY 3rpagdy, cucTeme rpujarba, xnahera, ayavoBuM3yenHa cpeacTBa 3a HacTasy,
KOMNjyTEPCKY TEXHONOIUjy (padyHapu, TabneTu 3a yYeHUKE) M ONPEMY 3a YYeHUKe C noTewkohama y
pas3Bojy. [pyry rpyny pecypca YMHe KOMMjyTepCKWM Nporpamy 3a HacTaBy maTemMaTuKe W NPUPOAHMX
HayKa, onpema 3a HacTaBy NPUPOAHMX HayKa M maTepujanu 3a ussohere ekcnepMmeHaTa. Y3 0Bo, o4
AVPEKTOpPa Ce TPAXKMNO A3 OAroBOPE Ha MUTarba Aa /M WKOAA MMma nabopaTopujy 3a NPUpoaHe Hayke,
LUKO/ICKY BUBMOTEKY M KOIMKY je NpubanKaH 6poj KibMra Kojuma pacnonake, Kao 1 4a u je ydeHuumMma
obe3bujeheH NpucTyn AMrMTaNHUM M3BOPMMA 33 YUEHE.

Mopgaun mn3 TIMSS 2019 nokasyjy ga cy wkonae y buX nowunje onpems/beHe Hero WTO je TO
mehyHapoaHM NPOCjeK, a y 3eM/baMa Y OKPYKEHY je CanyHa cutyaumja. MNMpumjepa pagy, y CuHranypy
UYMjU YYEHUUM NOCTUXKY Hajbosbe pe3ynTaTe U3 MaTeMaTMKe M NPUPOAHUX HAyKa, WKoAe nocjeayjy Y
npocjeky 224 padyHapa 3a y4eHUKe YeTBPTOr paspesa, 40K je mefhyHapoaHu npocjek 40 payyHapa. Osu
noAaum jecy BaXKHM, jep XKMBUMO Y APYLUTBY KOje ce TEXHO/I0LWKM BeoMa Bp30 pa3Buja 1 TEXHOOLKHK je
opujeHTMCaHO. Y3 nocjeaoBartbe AUrUTanHux ypehaja, nocebHO je 3Ha4ajHO Aa HacTaBHMUWM byay
0Cnocob/beHN Aa HA KBAaAMUTETAH HAYMH KOpucTe 06pa3oBHE TEXHOIOMUje Yy HAacTaBu.

Y BuX je, npema usjaBama aMpeKkTopa wkona, 14% yyeHuKa Koju noxahajy wWKose y Kojuma
noctoje nabopatopuje 3a NpUpogHe HAyKe KOjy KOPUCTE yYeHUUM 4YeTBPTOr paspesa M npocjeyHa
nocturHyha oBMX y4YeHMKa cy HewTo 6osba 04, y4YeHMKa LIKOANa raje Hema Takeux moryhHocTu, anu
pa3niMKa HUje 3HavajHa. Y 3em/bama BUCOKMX nocTurHyha, Kao wro cy CuHranyp, JanaH, KnHecku Tajnex,
Jy’kHa Kopeja nocToje nabopaTopuje y cBUM LLIKOMaMa Koje cy obyxsaheHe McTpaxuBarbem, AOK je y
3emM/baMa OKpyKetrba y LipHoj Nopwn, Kocosy u AnbaHnju cutyaumja 6osba Hero y BuX. Tamo je oko 20%
YYEHMKa Koju noxahajy WKose y Kojuma nocToje nabopatopuje 3a NpuMpoaHe HayKe Kojy KopucTe
yyYeHUUM YeTBpTOr paspesa. MNutarbe ynoTpebe oHNAjH cMCTEMA yNpaB/batba 3a NOAPLLIKY YUYerY, Koju ce
KOPMCTU 3a KOMYHMKAUMjy Ha peslauujyu HaAcTaBHMK - YYEHWK, MPUCTYN HACTaBHUM MaTepujannma u
C/IMYHO, NPEemMa M3jaBamMa AMPEKTOpa LKOJa, NOCToju y 26% wKona. Y 99% LWKo/Ma NOCTOjM LIKOJICKA
6ubanoTeka, npu Yemy y 77% wKona uma mamse oz 2000 pasnnumtnx Hacnosa, 3ysmmajyhm yaconuce u
nepuoamyHe nybavkaumje. LLIkoncka npakca noctojatba 6MbnmoTeke y yHMoHUUM 3abusberkeHa je y Bp/o
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Masio wkona y buX, camo 4% wkona. Oko 50% wkKona obesbjehyje ydeHUUMMA NPUCTYN AUTUTASIHUM
M3BOPUMA 33 YYerbe (HMp. KbMUrama, BUAe03anmcuma).

NHTepeCcaHTHO je pa3MOTPUTU LLKOJICKY CTPYKTYPY NPEMA COLLMO-EKOHOMCKOM CTaTyCy YYEHMKA,
Ha OCHOBY OAr0BOPA AUPEKTOPA LWKOMA. ANpeKTopn cy 04roBapanm Ha NUTame NPOLLEHTA YYEHMKA KOju
noTMyy M3 matepujanHo cnabuje ctojehmx, oaAHOCHO 6osbe cTojehmx nopoamua. KpenpaHa je KOMNO3UTHa
Bapujabna Tako Aa cy 6osbe cTojehe WKose oHe raje Buwe og 25% y4eHuKa f01a3n U3 eKOHOMCKM bosbe
cTojehumx nopoamnua n He Bule o 25% yyeHWKa U3 eKOHOMCKM IoWwnjux nopoamua. LLKone y Kojuma je
BULWe of 25% yYyeHUKa U3 EKOHOMCKM IOLWKNjUX NopoamLa 1 He Buwe og, 25% yyeHunKa us bosbe ctojehunx
nopoamua, Taga ce pafm o LWKOAM Koja je y KaTeropuju matepujanHo fowunje ctojehmx wrkona. Kateropumja
WKOJIe Ca yYEeHMUMMA HWUTM MOBOJBHOI HUTU HEMOBOJ/bHOI MAaTepWjasiHOr CTakba, MPETnocTaB/ba CBe
ocTane moryhe KombuHaumje.

Cnuka 3.33  CrpyKTypa WKOME Npema COLUO-eKOHOMCKOM CTaTyCy y4eHUKA
npema npoujeHama AUpPEKTOpa WKOoA

480
467
460 461
460 456
451 451
440
420
LLIKone ca BuLie y4yeHUKa n3 LLIkone ca I'IOAje,CI,HaKO LLIKone ca BuLie Y4eHUKa 13
MaTepujasiHO NOBO/bHE M YYEHMKA U3 MaTEPUjalHO  MaTepujasIHO HEMOBOJ/bHE
MaTepujasiHO HEMOBO/bHE MOBOJbHE M MaTepwujasHO nopoauue
nopoauue HenoBoJbHe nopoauLe
M maTemaTuMKa M nNpupoaHe Hayke

Y BuX oKo 44% y4eHuKa noxaha LWKosie ca BuLle YY4eHUKa M3 NoBOJbHUjer Hero ns HenoBoJbHUjer
MaTepujasiHOr CTakba, AOK je 22% yyeHUKa yrnucaHo y LKO/e ca BULLIE yYeHUKa u3 ciabuje crtojehumx
nopoauua, Hero 6osbe ctojehux nopoaumua. Mpemaa ydyeHUUM, Koju noxahajy WKoNe y Kojuma je Bulle
Yy4YeHMKa U3 NOBOJbHU]Er COLMO-EKOHOMCKOT CTakba, HEro M3 HEMOBOJbHM]Er, MOCTMXKY bosbe pesynTaTe y
MaTemMaTuLM M HayuM, a 6040BHa pa3/ivKa y OAHOCY Ha Apyre KaTeropuje HUje CTaTUCTUYKM 3HaYajHa.
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4. 3AK/bYYLN N NPENOPYKE

Y oBOM gujeny u3BjelwiTaja pa3maTpajy ce K/by4yHU Hanasu uctpaxmearea TIMSS 2019 y buX, Te
MoryhHoOCT1 06pa3oBHMX MMMAMKALMjA KOje ce TeMe/be Ha OBUM HanasmMma. 3a OHe Koju goHoce ogJyKe
y obpasoBatby, Kao 1 3a poautesbe, nobosbluatbe 06pa3oBHUX NocTurHyha y WKosama je npuoputet
06pa3oBHE MNOAUTHUKE.

- Hucka nocmueHyha yyeHuka yemepmoe paspeda. MNocturHyhe, Koje cy yyeHUUM YeTBpTOr
pa3pesna u3 buX octBapuamn Ha mehyHapoaHoM uctparkmsary TIMSS 2019, y Kojem je BuX no npsu nyt
y4ecTBOBasla Ha OBOM HMBOY 06pa30Batba, HMje 3aa0BosbaBajyhe. MNpocjeuHn pesynTtatv ns obje obnactu
CY Y HMBOY HUCKe pedepeHTHe BpujeaHocTu. Mehy 3emsbama permoHa buX je Ha 3avesby, HewTo H6osba cy
npocjedyHa nocturHyha vM3 NpUpoaHUX HayKa, Hero us matematuke. MpocjeyHn pesyntatm y buX cy
3HAYajHO HUMKM Of, MPOCjeYHMX pes3yaTaTa asujCKUX M eBPOMNCKUX AprKaBa Koje ocTBapyjy Hajbosbe
pesynTaTte.

Kaga nocmaTtpamo pacnogjeny nocturHyha ydeHuka npema pedepeHTHUM BpMjeaHOCTUMA,
HaNa3nMMo Aa Yak 24% y4yeHUKa u3 mateMaTuke, 0GHOCHO 22% M3 NPUPOAHUX HAYKA HE JOCTUMKE YaK HU
HUCKM HUBO. OCMM TOra, Y PETUOHY, Y MaTEMATULLM cCamo Ha KOCOBY je HUXW NpOoLLeHAT y4EHUKA KOju mory
A pujelle 3axTjeBe HUCKe pedepeHTHe BpujeaHOCTU. O pa3smaTpaHMX 3eMasba OKPYKerba, Y CjeBepHOj
MakegoHujn, LUpHoj Fopn n KocoBy maru je npoueHaT y4YeHMKa KOju MOCTUXKY HUCKY pedepeHTHY
BPUjeAHOCT Y NPUPOAHUM HayKama Hero y BuX. OBa KaTeropmja yuyeHWKa 3acnyyje nocebHy naxy, a
33 FbMX je TPeHYyTHa HacTaBa He0BO/bHO ePUKACHA M NOTPEDOHO je YyYMHUTU NPOMjeHEe KaKko BU ce ymarmno
6p0j yYEHWUKA KOjW HE CTUYY OCHOBHE MATEMATUYKE M HayyHe KomneTeHumje. Takohe, npoLeHaT y4eHUKa
y buX Koju pjewasajy HajsaxTjeBHuje TIMSS 3aaaTke je Beoma HM3aK, camo 1% je TakBUX yyeHUKa y buXy
YeTBPTOM paspeny U3 MaTeMaTUKe, OAHOCHO NPUPOAHMX HayKa. OBaje ce Hamehe NUTarbe Aa N LWKoNA
npenosHaje yyeHWKe BUCOKMX nocTurHyha, ga M MM noKnawa AO0BO/BHO NaXKkbe Te Aa An fobwujajy
NOAPLLKY Kako 61 wTo 60/be NCKOPUCTUIN CBOjE NOTEHLMjaie, Paan HbUX CaMUX, anu U paau 4obpobuTtu
umjenor apywTrea. Cuctem npahemra, NposjepaBatba U OUjerbMBatba YYeHUKA Tpeba Aa BogM padyHa O
YYEHMYKMM MoryhHOCTMMa M fa yBarkaBa MHAMBUAYyanHe pasnauke. 360r Tora ce y LWKOAM CNPOBOAM
WHAMBMAYANHA HacTaBa, yBOAM Ce AOMYHCKA HacTaBa, OPraHW3yjy ce BaHHACTaBHE aKTUBHOCTMU.
MehyTtum, cBn oBm obanum Tpeba ga byay OCMULI/BEHM M NPOrpamMMpaHu Aa YUCTUHY AOMpUHOCe
nobosbllarby y4eHMYKMx nocturdyha, a He ga 6yay camu cebu cepxa. BacnntHo-o6pa3oBHU LU/bEBU
Tpeba pga 6yay KOHKpPETHM 3axTjeBW APYLITBA MOCTAB/bEHWU Npes, WKOAY, Npes CBaku nNpeameT, npes,
CBaKOr HAacTaBHMKa.

- 3Ha4aj paHoe yuyerba je ymepheH. Poautesbe Tpeba noAcTUULATM Ha aKTUBHOCTM PaHOr
yyerba M pa3Boja je3anyKMX U maTeMaTUUKMX KomneTeHumja. MoTpebHo je KpenpaTn AoaaTHe nporpame
efyKaumje poautesba y CMUC/Ty MeTOAa M acneKkata Kako Aa Ha KpeaTUMBaH HauMH NMOMOTHY pa3Bojy U
NOACTULAKY BjeLITUHA je3nYKe U MaTeMaTUUKe KOMMeTeHUMje, Kako 61 ce n3bjernn TpaguLMOoHa HM
NPUCTYNY 0BOM NUTakby Mehy poamTe/brMa KOju BOAE Ka NOCTaB/batby HEPEaNHUX O4YEKUBatba 04, AjeLe.
BaxkHO je aa Aujete y nopoauum uma 6oraty MHTEpaKUMjy M roBOPHU NOACTMLAj Y 06AMKY npuyarea
npuya, npenpu4yasarea Aorahaja, pasroBopa, WTO AjeTeTy Aaje Bennke MoryhHOCTU pasBoja BjelTUHA
jesnuke nucmeHocCTw.

- JonpuHoc noxahawa npedwKosnckoe eacnumara U 06pazosarba. CBaKa roanHa
NpeALWwKo/ICKOr BacnuTakba M 00pa3oBarba AOMPUMHOCKM NOCTUTHYhMMa Ha Kpajy 4eTBpTOr paspeja.
MpenopyKka je Aa ce noBeha 06yxBaTHOCT NpPeAWKO/ICKOr BacnuTakba M obpasoBarba Ha paHUM
y3pactuma, ¢ nocebHum ¢GOKycoM Ha y3pacT of Tpu roamHe KMBOTa. Yaumajyhu y ob3up ga je
KBaAMUTaTUBHO riefaHo, BPTMhKK Nporpam Agpyrayvnju o4 jaCIMYKor, MOXKEMO 3aK/bYUYUTH [a je AyXKMHA
6opaBKa y BpTMhy 3Ha4ajaH ¢akTop 3a H60/ba NocTUrHyha M3 MaTeMaTMKe U NPUPOLAHUX HayKa. Jpyrum
pujeunma, gjeua, Koja Hucy noxahana sptuh u ajeua Koja Mmajy 4o jeaHe rogmHe BPTUhKOT cTaxa, umajy
CTAaTUCTMYKM 3HAYajHO MakbM CKOp M3 MaTemMaTuKe M NMPUPOAHMX HayKa o4, Ajeue Koja cy bopasuna y
BpTMhy ABMje, 04HOCHO TPM M BULE roamHa. Y3 nosehate 06yxBaTHOCTM, M3PA3UTO je BaXKHO A3 Pa3BOjHM
nporpamu y NpealwKoACKMM ycTaHoBama Oyay yTemes/beHuM M Ha 3ajeHUYKOM je3rpy LLjesoBUTUX
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pa3BOjHMX Nporpama 3a NpPeALKOACKO BacnuTarbe 1 obpasoBatbe AePpUHMCAHO Ha UCXOAMMA YUera, Koje
je nspaguna AreHumja 3a NpeaLWKo/ICKO, OCHOBHO M cpeatbe obpasoBarbe. byayhu aa cy y ussjewTtajy
aHanusMpaHa nocturHyha yyeHuka u3 matemaTMKe M NPUPOAHMX HayKa, MPEenopyKa je Aa ce CTasu
aKueHaT Ha obnactn CBujeT oKo Hac, PaHa maTemaTuyKa NMCMEHOCT, Te Hayka 1 TexHonoruja Kako 6u ce
0oCTBapuAK WTO 60/bM edheKTM 0BMX NPOrpama Ha KacHuja nocTurHyha yueHnKa y oOCHOBHOj LIKOAW. BarkHa
npenopyka je obesbjeherbe CUCTEMCKOT U KOHTMHYMPAHOr UCTPa)kMBakba KBa/iMTeTa paga BacCMMUTHO-
06pa30BHMX YCTAHOBA Kao M KPAaTKOPOUHMX M AYrOPOYHMUX YTULLAja PaHOT M NPeALIKOICKOr BacnuTarba 1
ob6pasoBatba Ha pasMuMTa Nogpydja passoja.

- Mumarse pasnuke nocmueHyha yyeHuKka 6osbee U nouwujez coyuo-eKOHOMCKo2 cmamyca.
CaKo gpywTtBo Tpeba Aa Npy*Km MoryhHOCTM CBaKOM AjeTeTy Aa MMa UCKYCTBO UCTPaXKMBakba, CTBapatba
M NocTM3ara WTo 60o/bMX pesyaTaTa He3aBUCHO Of HegocCTaTaKa Koju ra OKpy»Kyjy. YYeHnum yetspTtor
paspega y buX, uvju poautesbm umajy BuUwe HUBOe o0b6pasoBara, MOCTMXKY bosbe pesynTaTe y
MATEMATMLM W NPUPOSHMM HayKama. YUYEeHUUM, UMjU poOaUTE/bU WMAjY LjeHeHMja 3aHMMatkba
(nHdpopmaTnUapK, HacTaBHULM, NPABHULM, YMjETHULM, UHXKEHEPU, TEOSI03U U CN.), Takohe ocTBapyjy
60sbM ycnjex. Pa3nunKke y norneny nopoAnYHUX pecypca 3a yyere cy GaKkTop yY4eHUUYKux nocturHyha.
YueHnuM WwKona ypbaHux cpeanHa nocTmKy 6osbe pesyntaTte of CBOjUX BPLLHAKA Y LWKOAAMa pypasHUX
cpeauHa. Kao oaroBopHo apywteo, Tpeba Aa ajenyjemo y cmjepy cmarberba 06pa3oBHUX HejeHaKOCTH.
Hu3s admpmaTMBHMX aKuMja Kao WITO Cy: AOCTYMHOCT MNpeaLwKosickor obpasoBama, 3aTUM 6ecnnaTtHu
yubeHnumM, npoayxeHu 6opaBaK, jecy mjepe nogpliKke CUPOMalIHMM nopoauuama. JoaaTHa
dUHaHCKMpakba cy HeoNxoAHa, HEOMNXOAHO je NoMarake NopoamLama, LWKoAama U y4eHmumma Koju 36or
€KOHOMCKMX U CcOouMjanHMxX noTelwKoha He Mory Aa npaTe akaZeMCKM HanpedaKk CBOjUX BpLUHbaKa.
Ynarartbe y MHTENEKTyaZlHU Kanutan AMPEKTHO je MOoBe3aHO C HAaMpeTKOM MHOTUX JbYACKUX TEXKHM,
WMHTENEKTYya/NHUX, EKOHOMCKUX, COUMjanHuX, KynTypHux. ObpasoBarbe y BuX 3axtnjeBa Behy naxkky u
MHOTO BULIE Of TEOPUjCKUX NMpOoMjeHa. 3aHemapuBarbe yiararba y obpasoBarbe, Kao BUA ynarara y
Jby[CKe pecypce, AOBOAW OO0 CTarHMparba M HasadoBakba APYLITBa, jep He MOCToju AjenaTHOCT Koja
CMCTEMCKM CTBapa HOBA padHa MjecTa M Mpy)Ka NpuaMKe mMmaaguma 3a pag W Hanpegak, Kao WTo je
obpasoBakme.

- Kesanumem Hacmase u HacmasHoz ocobsoa. MNpemaa rogmHe pagHOr UCKYCTBA HAacTaBHMKaA
YeTBPTOr paspeda OCHOBHE LUKOME HUCY 3HayajaH daKTop y4eHMUKux nocturHyha, npumjetHo je aa
YYEHULUM HaCTaBHMKA C Hajmakbe CcTaxka, 5 U makbe roamnHa, umajy Hajnowwuja nocturiyha. OunrnegHo je
03 OBM HacTaBHMUM Tpebajy MHOro BMLIE NOAPLLKE HEro WTOo je umajy. MNpBo, BP/O je BaXKHO Aa MHOrO
OCHaXXeHMjWN n3nase ca CBOjUX HACTAaBHUYKUX CTyAMja, Aa NpPOrpamm OBUX CTyanja byay ocaBpemereHu,
Aa npaTe NpomjeHe nefarowKor U MeTOAMYKOr acrneKTa pafa HacTaBHWKA, Aa cy ocnocobsbeHu Aa
KOPUCTE LUMPOK CMEKTap HauMHa pasa, npahera u oujerbnBarba YY4eHUYKOr HanpeTKa, Aa Cy YyNo3HaTH ca
pedbopMCKMM NpomjeHama Koje ce AelaBajy y obpasoBarby. 3aTUM, Kag cy Beh HacTaBHMLUM, LWIKOAA,
Kosere, nejarowke MHCTUTyUMje Tpeba ga byay caBjeTHULM, MEHTOPMU, aiu U KPUTUYAPW, Kako 6u
NOCTaNM HAaCTaBHULM BUCOKOT KBanuTeTa. HactasHuum y buX y oksupy TIMSS nctparknsama nckasanu cy
notpeby 3a 0b6yKom Koja ce oaHocKu Ha MHTerpaunjy UKT y HactaBy. Cuctem Tpeba ga npenosHa ose
notpebe HacTaBHMKA U a3 UX 030U/BHO CXBATK M NOCTynu. MPUCTYN LjeN0XKMBOTHOM yUerby U KOHLEeNTY
ApYyLwTBa Koje yuun, ogrosop je Ha ose notpebe, a caBpemeHa 0H6pa3oBHA NOAUTMKA Tpeba Aa noacTmye
pa3Boj pas3nnumTux 061nKa obpasosarba ogpacanx. MHade, HacTaBHUKe Tpeba Yewhe NUTaTH 3a HbUXOBE
notpebe AoAaTHOr ycaBplUaBakbd, jep TPEHYTHM O6AMUM Ha OBOM MOJ/bY HUTW CYy 3aCHOBAHW Ha
notpebama, HUTK cy A06PO OPraHM30BaAHW, HUTU UMAjy KOHTUHYUTET.

CaBpemeHy HacTaBy Tpebasno 6v NOCTaBUTU TaKO Aa YYEHUK Y4M CAMOCTA/IHO fa UCTParKyje, Aa
NpoHasasn HOBe CMO3Haje, ca MHTEPECOM M Pas/ioroM Aa WX YCBaja, Kako 6M WX NpumjerbuBao vy
CBaKOAHEBHOM KMBOTY. [TPMHLMNK aHrarKoBaHe HacTaBe, Koju ce orneaajy y TOMme Aa y4eHULM 3Hajy wTa
ce oA, kWX 04YeKyje, Aa MMajy jacHe oA4roBope HAaCcTaBHWUKA, A2 HAaCTaBHULM MOMaAXKY Y y4erby, 43 MOHOBO
objawmbaBajy WTa HKMje jacHo, jecy daKTOpM KojU yTMYy Ha ydyeHMuka nocturHyha y BuX. MosehaHa
aHraXkKoBaHOCT y4EeHMKa TOKOM HacTaBe 3Ha4yu NPUMjeHy aKTUBHUX MeTOoAa yyerba, Te je HaCTaBHULUMMa
HY}KHO Zla opraHu3yjy nporpame npodpecMoHaHOT yCaBpLUaBakba Ha OBY TEMY.
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- M3ocmajarbe ¢ Hacmase He2amMuBHO ymu4ye Ha y4yeHu4yka nocmueHyha. Moc/beguue
M30CTajarba YYEHMKA C HAcTaBe Cy HeraTMBHE M 3a NojegMHLa U 3a apywTeo. M3ocTajatbe € HacTase je
036M/baH M CIOXKEH Npobaem, jep moxKe Aa usasose nopemehaje y caspujeBarby y4eHUKA U HUXOBOM
O0XMBJ/bajy obasesa. [logaTtHo 6u Tpebano ga ce UCTParXKM KOJIMKO oapacau AONpPUMHOCE 0BOj NojaBu, Aa
N noaynupy OBaKBO MOHalwame. Mako 61% yvyeHuKa u3jas/byje Oa HUKAL UAW CKOPO HUKaL Huje
M30CTasio TOKOM LUKOJICKE roauHe (40 TpeHyTKa Kag cy buaun tectmpanu, jyHu 2019.roamHe), oko 17%
yYeHMKa je M3jaBWMIO ga M30CTajy bapem jegHoOM y ABMje ceamuue U nocTUrHyha oBMX y4YeHWKa cy
3HA4YajHO NIoWMNja Of, Y4EHUKA KOjuU He M30CTajy UAM TOTOBO HMKAA He M30CTajy. M3ocTajare ¢ HacTase
YYEHUUN HE CMUjy A3 AOXKMBE Kao A0OUTAK, 4@ OHM KOju M30CTajy MMajy 60sbM TpeTmaH. MocebHo, oBa
nojaBa He CMMWje HMKAKO Aa byae noBe3aHa ca CTPAXOM Of, OUjerbuBakba AW ca CTPAXOM 0f, BACMUTHMUX
mjepa.

- JonpuHoc nozumusHoz ysjeperba. MO3UTUBHO YBjepere O MaTeMaTUuUM U NPUPOSHUM
HayKama JonpuHOCK NocTUrHyhrma yyeHuKa yeTBpTor paspesa y buX. Osa yBjeperba NoTpebHO je u
Jasbe yrpahueatn c/begehmm reHepaLmjama yYeHUKa, TakKo Aa ce He U3rybe uau He ymarbe y BULLMM
HMBOMMa 0bpa3oBakba.

- Omemajyha noHawawa HA Hacmasu cy ¢akmopu y4vyeHu4kux rnocmueHyha. HacTasa
yCMjepeHa Ha NocTuM3are LW/beBa 3axTMjeBa KOHTPOAUCate OyKe M Hepeda Y YYMOHMULM, CTBapare
KAMMe Koja je No3MTUBHA, MoTMBULWYha, raje CBU yYeHUUM MOTY A3 Yyjy HacTaBHMKA M MOTy 43 ce NnoceeTe
3agauuma. Y caBpemeHoj yYMOHULM HeEMA CTpaxa, paZum Ce O NOHaLlaky Yy KojeM BiaZajy pes n pagHa
atmocdepa, a NocToju Aunjanor Mamehy HaCTaBHMKA M YYEHUKA, TPaXKere AOMNYHCKMX Mojaltberba U
cnobofa uspakaBarba MuLWberba. OKO 62% yyYeHMKa M3jaB/byje Aa Ha HEKMM YAacOBMMA MaTeMaTuKe
Bnafja atmocdepa Koja HuMje noactuuajHa 3a yderbe. byayhu pga cy ometajyha noHawara ¢aktop
nocturHyha, NnoTpe6bHoO je y y4MOHMLM BULLE CTBAPATH OKPYIKEHE KOje Noroayje yyerby.

- Bpwira4yko Hacusee uma epekme Ha yvyeHUuykKa nocmuzHyha. Y BuX ajevaum, ydeHUuUm
YeTBPTOr pa3pesa OCHOBHE LUKOJE, BULLIE CY M3NOXKEHU PAasHUM 06AMUMMA BPLLIHAYKOT Hack/ba Hero
ajesojunue. Y wkonama ypbaHux cpeamHa vyewhe cy nojase Hacu/ba. YHyTap 6oratujux nopoauyHux
cpeAuHa, Aakne cpeamHa ca obu/bem pecypca 3a yuyere, He NoCToje 3HavajHe pasninke y nocturiyhuma
yyeHuKa namelhy 6uno Koje Kateropmje BpLUIHAYKOr HacK/ba. Y KaTeropmju HEKOJIMKO pecypca, nocroje
CTaTUCTUYKM 3HaYajHe pasnivke y NocTurHyhuma y Hayum, namehy yyeHMKa KOju Cy U3N0MKEHU HACU/bY
HUKGO WUNW CKOPO HUKAO NPema YYEHULMMA KOjU CYy U3/I0XKEHM HA MjeCe4YHOM UAN CeaMUYHOM HUBOY.
LLIkone, nocebHo cTpy4He cnyxkbe, Tpeba ga page Ha TOMe Aa BpLWHaYKM CyKobu He npely y Hacumbe.
MoTpebHo je pasroBapaTh C oAje/bereM KAKOo Aa Ce 04HOCKM Npema ApyrMma ¢ nowTtoBakem. Moxke ce
W3PaAnNTM NNCTA OAje/bEHCKUX NPABMJIA O TOME KaKOo Ce NpemMa HEKOME OAHOCUTM C NOLITOBaHEM, MOXKe
[a ce Mpuya o0 U3BUHEHMMA KOja ce NpMMajy U Aajy, Kako Aa Ce yuu M3 CBOjUX rpellaka. PaspaheH
NPOTOKO/ O NMOCTyNamy Yy Cay4yajy Hacusba mehy ajeuom, Tpeba ga Mma CBaKa LIKoAa.

- 3a0asare domahez 3ad0amka. MNpempaa 3apaBarbe gomaher 3agaTka HuWje MoKasano
3HavajHe edeKTe Ha nocTurHyha yyeHMKa M3 MaTeMaTuMKe U MPUPOLAHUX HayKa, He Tpeba 3aHemapuTu
HeroB yTnuaj. OH Tpeba aa byae TaKo OCMULL/bEH A3 MAaKCMManumayje LWaHce Aa ra Y4eHWK 1 3aBpLun, a
TO 3HauM Aa oH byae Ha oarosapajyhem HUBOY TEXMHE, Kao U Aa YYeHUK npoBjerkba HOBO rpaamnBso U
CTeKHe ocjehaj curypHocTM aa je tbume M oBnaaao. YueHuum 6u tpebano aomahu 3agaTtak aa page
CamocCTa/iHO, a poauTe/be Tpeba YK/bYUUTU Ha NpUMjepeH HauuH. He ouyeKyje ce Aa OHM Ajenyjy Kao
HaCTaBHULM, HEro Kao HMNp. nomoh yyeHMUMMa Aa Cymupajy OHO LWITO cy Hayumam pagehu aomahwu
3a4aTak.

- lpomjeHe y HIl-y Ka KypuKyaymy 3aCHOBAHOM HA UCXO0UMQA y4erbd. Hy»KHe npomjeHe y
HaCTaBHUM MJAHOBMMA U NPOrpaMmuma U3 maTemaTuke U npegmeTa NPUPOAHUX HaYKa, a Ty NPOMjeHy
Tpeba TemesbnTM Ha 3JHMM pedunHMCAHOM Ha MCxoAaMma yyersa, Koju je u3paauna AreHumja 3a
NPeALwKO/ICKO, OCHOBHO U cpeatbe 0bpasoBatbe, € NOCEOHUM GOKYCOM Ha MaTeMATUYKO U MPUPOLHO
noapydje. MoTpebHO je NOCTYNHO yBECTM NpUMjepe 3agaTaka Koju ce Kopucte y TIMSS nctpasknsamy, a
napanenHo je notpebHo 0byyaBaTM HAaCTaBHMKE KaKo Aa Npunpemajy Takse 3agatke. MNoctoje 6ase TIMSS

98



3a4aTaKa Koje cy jaBHO AOCTYMHEe Ha cTpaHuuama |IEA, AreHuuje, UM MHCTUTYUM)a U3 OKPYKEHA, anun, u
M3 OnuMca 3aaTaka Koju HUCY eKCMIMLMTHO NPUKasaHu, MOry Aia ce M3page 3aaaum Koju he ce KopucTutu
y HactaBu. HactaBHM nporpam M3 matemaTuke of MPBOr [0 YeTBPTOr paspesa MoXKe Aa ce oboratu
HOBMM Temama, Koje cy AMO Nporpama MHOIMX 3emasba ydyecHuua TIMSS uctparkmama. Takohe,
noTpebHO je BULE NaKtbe NOCBETUTM CTULAHY 3HAHba U BjelUTMHA U3 reOMETPUje, Te HacTaBHY NpakKkcy
Kao 1 0bpasoBarbe HacTaBHMKa Tpeba ycMjepuTh Ha ocTBapMBakbe 0BOr LMsba. ObnacT nogataka Tpeba
ha ce ykbyum y cse HIMIM cBux pa3pesa OCHOBHE LIKOME, C PAa3MYMTUM 3axTjeBMMA, @ HaCTaBHWKe
paspefHe HacTaBe OCNOCOOMTM 33 afleKBaTHO Nogy4vaBakbe M NoBE3MBatbe OBOr MOAPYYja C rpagMBoOm
OCTaIMX HACTaBHMX NpegmeTa. YK/byumBare MaTemaTUyKor pacyhusama y uu/beBe maTemaTU4dKor
obpaszoBarba Tpeba Aa nocTaHe TexuwwTe GyHKLMje ocTBapMBatba MaTeMaTUUYKe MMCMEHOCTU. YyeHunum
3eMa’sba Koje MOCTUXKY Hajbosbe pesysiTaTe M3 mMaTemaTuKe, Kao WTo cy CuHranyp, XoHr KoHr, Jy)KHa
Kopeja, JanaH, cycpehy ce c Temama 13 BjepoBaTHohe U CTaTUCTMKe 04, HajpaHujux gaHa. Y CuHranypy cy
Kao KOHLEeNTW oA, NpBOr pa3pesa OCHOBHE LUKOJie HaBeAeHe CTaTUCTUKA M BjepoBaTHOhaA. YueHuum ce
NpBO yno3Hajy ¢ Tabenama n rpadmMyKMm NpPUKasmMma nogataka Te X KOpUCTe 3a pjelaBatbe npobaema.
HakoH 6. pa3pepa 6aBe ce WHTepnpeTauMjom M aHaA/IM30M PasINMYUTUX CTAaTUCTUUKUX MPUKasa Te
oapehusarem BjepoaTHohe. XOHT KOHF MMa HeLWTOo Apyraydnju npucTyn, na ce NoYeTHa MaTemaTuKa yuum
Y CKJIOMY OMWTUX BjeLUTUHA NPUMJEHUBUX Y PA3IUUUTUM KUBOTHUM CUTyaLMjama. BaxkaH capprKajHu
JOMeH je Ynpassbatbe nogaumma (Data handling) y Koju je yk/byyeHa cTaTUCTMKa, a Of, LecTor paspeaa
n BjepoBaTHoha. JyxkHa Kopeja uMma caMyaH npucTyn, matemMaTUyko obpasoBatbe 3anountLe
noay4YyaBarbeM CTAaTUCTUKE, @ Yy LWECTOM paspesy M BjepoBaTHohe. Y JanaHy, y NpBuUX WeCT pa3pesa Hema
WCTaKHyTe UjesnHe BjepoBaTHONhA M CTAaTUCTMKa, ann ce HeKe Teme U3 Tor nogpydja obpahyjy yHyTap
MaTeMaTMYKMX OAHOCa, Te ce y 8. pa3peay BjepoBaTHoha WM CTaTUCTMKa 06pahyjy yHyTap ujennHe
Kopuwhetrbe nogataka (Making Use of Data). Bpno je BaxHO 3HAaTU Aa ,,3a HacTaBy CTaTUCTUKE BaXKHeE cy
cbepehe npeamaTemaTMyKe BjelITMHE: pa3BpPCTaBarbe nNpeameta npema ogpeheHom obusbexjy,
ynopehuBare, HU3ate U oap)KaBate peaocvjena Te opujeHTUcare y paBHWU” (FnacHosuh pauuH,
2016). Kao jow jegHa nogpwka ysohewy HacTaBe CTaTUCTMKE Y pPaHMM paspeauma OCHOBHOr
06pasoBarba, HACTaBa CTaTUCTUKE CE Y MHOTMM 3eM/baMa peanusyje y OKBUPY HACTaBe MaTeMaTUKE,
nyTem eKcrepMmeHaTa Koju Kopenuwy C HacTaBHUM npegmeTuma NpUpoAHUX HayKa, aiu 1 C SPYrUm
HacTaBHMM npeameTMma. Pa3Boj TexHo0rnje HEMMHOBHO yTUYe Ha nNoTpebe 3a PasAMYUTUM 3HaHbMMA
Koje HoBe reHepaumuje Tpeba Aa CTEeKHY Aa 6M UX Yy KUBOTHUM OKOJIHOCTUMA ePUKACHO KOPUCTUAN.
CratuctuKa 1 BjepoBaTHoha ce cBpcTaBajy mehy HajBaXKHWja maTeMaTU4UKa noapydja Koja je notpebHo
nosHasatn. ObpasosHe Bnactu y buX Tpeba ga oanyye ga aum je 3a gpywteo y buX BaxkHuje ga Hose
reHepauuje osnagajy ¢dopmanHuMm 3HAbMMA M3 MATEMATMKE WMAM MATEMATMUYKMM 3HAkbMMA Koja
omoryhaBajy npymjeHy y CBaKogHEBHOM XKUBOTY.

- ModpwkKa paseojy suwux KozHUMusHux domeHa. Oxpabpyjyhu je Hanas ga ydeHuum
NoCTUKY Hajbosbe pesynTaTte y KOTHUTUBHOM AOMeHy pacyhusarba. Mpemaa cy nocturHyha yyeHuka y
TOM KOTHWUTMBHOM [AOMEHY HUCKA, NOTPEeBHO je A0AaTHO OCHAXKMTW HACTAaBHUKE Y HauMHy paga Koju
noAap’KaBa akTUBHO yyerbe, Yelwhy ynotpeby npumjepa 13 cBakOLHEBHOT }KMBOTA KaKo BU yueHULM 6unam
yCnjewHnju y pjewaBary 3agaTaka Koju 3axTujeBajy MNpPUMjeHy 3Hawa M3 MNPUPOAHMX HayKa W
MaTeMaTuKe MPUIMKOM pjellaBatba pasnnunTmux npobnema. Takohe, Bp/O je BaKHO Aa HACTaBHULM
npegmeTHe HacTaBe Kpenpajy HacTaBHW NPOLEC KOjU je yCMjepeH Ha NpUMjeHy 3Hakba M BjeLlUTUHE, KaKo
ce edpeKTM paspeaHe HacTaBe y a/beM LIKO0Baky He 61 u3rybmnum. PISA 2018 uctpaxkusame y buX
noTepAaunno je ga 15-rogmwrbn yvyeHuum y buX, y npocjeky, Hemajy HMBO je3nyke, maTemaTuyKke UAU
Hay4yHe MMCMEHOCTU KOju MnoApasymMujeBa CTMLAHe K/bYYHMX 3HAa W BjELUTUHA HYXKHWUX 32 MNyHY
napTuuMnaumjy y ApywTBEHOM M E€KOHOMCKOM XMBOTY. 3a reHepaumjy 4YeTBpPTOr paspena, Koja je
y4yecTBoBasay uctpaxumsary TIMSS 2019, Kao 1 3a reHepalMje Koje Aonase, Halle APYLUTBO M 06pa30BHU
CUCTEMMU HE CMUjY NPOMNYCTUTK A3 Ha BPUjeMe MHTEPBEHMULLY M ypage NPOMjeHe, KaKo OHe He by nocTane
reHepauuje Koje Hehe mohu Ha Haj60/bM HAYMH SOMNPUHM]ETM YCNJELLHOCTU APYLITBEHMX U EKOHOMCKMX
npoueca. Ha Temesby pesyntata 0BOr M CAMYHUX UCTPaXKMBarba, Tpeba rpaamMti obpasoBHe cucteme y
BuX Koju he omoryhuTtn npesasunnaxere HegoCTaTaKa Koju Cy AEeTEKTOBAHM.
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- Ha Husoy cucmema passumu mexaHusme npaherba Keasumema obpaszoearba. NotpebHo
je 06e36ujeaMTM MexaHM3Me KOHTMHYMPaAHOr CcUCTeMCKOr npahewba W yHanpeherba KBanuTeTa
Bacnutakba M 06pas3oBakba, KaKo Ca HUBOA NOjeANHLA TaKo U ca HUBOA 06Pa30BHMX NOUTUKA. Y Ty CBPXY,
HEeOoMnXoA4HO je NPOBOAUTU CUCTEMCKA M KOHTMHYMpPaHa UCTPaXKMBakba KBaMTeTa BaCNMUTHO-06pa3oBHUX
npoLueca 1 yCTaHOBA, KaKo Y KOHTEKCTY Ap»aBe Tako M Ha mehyHapoaHom HuBoy. OBa UCTpaxKunBatba 61,
y3 NnokasaTtesbe M3 mehyHapoaHMX UCTpaXKMBakba, ocurypana epukacHuje npenosHaeame, Kopuwherse,
Te NoBe3unBakbe pesynTata Hay4yHO-UCTPaXKMBAYKOr paja M BacNUTHO-06pa3oBHe npakce.
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OKBUpHU Nporpam u3 matematuke TIMSS 2019

MpupoaHn 6pojeBn cy LOMMHAHTHA KOMMOHEHTA AoMeHa bpojeBa, a ydeHnumn 6u Tpebano aa
MOTy payyHaTM C MPUMPOAHMM Bpojem pasymMHe BE/IMYMHE, Kao M A3 KOpPUCTEe M3padyHaBare 3a
pjewaBare npobnema. KoHuentn noyeTtHe anrebpe Takohe cy ano oujerbmara TIMSS-a y yeTBpTOM
paspeay, yK/bydyjyhu pasymujeBarbe KOHLENTa Bapujabne (HenosHate) y jeAHOCTaBHUM jeHauYMHaAMa U
MOYETHO pasymujeBarbe ogHoca uamehy KonuumHa. Mehytum, byayhu ga ce npegMeTn U KolMUMHeE
4ecTo He Nojassbyjy y NprpoaHoOM Bpojy, Takohe je BarKHO Aa YYeHULM pa3yMujy pa3noMKe U AeunmasHe
6pojese. YueHuum 6u Tpebano ga mory ynopeauTtu, cabupatm UM 04y3MMaATW MO3HATe Pa3NoOMKe WU
AeunmanHe bpojese 3a pjelwaBatbe npobaema.

MpupogHu 6pojesu

1. NoKas3yjy 3Hatbe 0 MjecHoj BpujeaHocTh (o ABoundpeHnx n Ao wectoumdpeHmx bpojesa);
npeAcTaB/bajy npupoaHe bpojese pujeunma, gujarpammma, 6pojeBHOM NPaBOM UM CUMBOINMA;
nopepnak 6pojesa.

2. Cabuparbe 1 ogysmmarse (o0 yetsopoundpeHnx 6pojesa), yrbyuyjyhu nspadyyHasame y
jeAHOCTaBHMM KOHTEKCTyaslHUM npobiemuma.

3. MHoseme (a0 TpoumdpeHor 6poja ¢ jeaHoumMdpeHnm 1 gsoumdpeHnm 6pojesnma) u
anjesberse (oo TpoundpeHor bpoja ¢ jeaHoundpeHum bpojem), ykbydyjyhn nspadyHasare y
jeAHOCTaBHMM KOHTEKCTya/lHUM npobiemuma.

4. Pjewasarbe npobiema c HENapHMM M NapHUM BpojeBMMA, CaaPKUOLMMA U Ajenmounma
6pojeBa, 3a0KpyKMBatbeM HBpojeBa (40 HajBMLIE AeCeT XM/baga) U NpoLjernBakbe.

5. KombuHoBae ABa WM BULLE CBOjCTaBa bpojeBa UM onepaumja 3a pjelwasakbe npobaema y
KOHTEKCTY.

U3pasu, jegHOCTaBHE jegHAuYNHE U OQHOCU
1. NMpoHanasu 6poj Koju HegocTaje Uan onepulle y 6pojeBHoj pedeHuum (HNp. 17 + x = 29).

2. MpenosHaje uau 3anucyje nspase U 6pojeBHe pedeHuLEe Kako 61 npeacTasuau
npobaemcKke cuTyaLmje Koje MOry YK/byYMBaTH HeNo3HaTe BENNYMHE.

3. NpenosHaje 1 KopucTu ogHoce y Aobpo gedpurHncaHom obpacuy (HNp. onucyje oaHoc nsmehy
cycjeaHMX YNaHOBa M reHepuLLEe NapoBe NPUPoAHNX bpojeBa Aajyhu npasuno).

Pasnomuu n geunmanHu 6pojesu

1. Mpeno3Haje pa3/loMKe Kao AujesioBe LjesInHa; npeacTaB/ba pas/iomKe nomohy pujeun,
6pojeBa nam moaena; ynopehyje n peha jegHoctaBHe pa3nomke; cabupa 1 oaysnma jeiHOCTaBHe
pa3nomKe, YK/byuyjyhu oHe nocTaB/beHe y npobneMckum cutyaumnjama. (Pasnomum mory umaTu
nmeHuoue 2, 3,4, 5, 6, 8, 10, 12 nan 100.)

2. MNoKasyje 3Hakbe 0 AeUMMaTHOM MJeCTyY, YK/by4dyjyhu npmukasmsamse geummanHmx bpojesa
nomohy pujeun, bpojesa unm moaena; ynopehyje, peha u 3akpyxyje aeunmmasnHe bpojese; cabupa u
oAy3Mma geummasnHe bpojese, ykbydyjyhu oHe noctaB/beHe y NpobaeMCKMM cuTyaunjama.
(OeummanHe 6pojeBn mory MmaTu jeaaH unu ABa geummanHa mjecta, omoryhyjyhu nspadyHasame c
HOBLEM.)
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Mjepere 1 reometpmja
OKpYy»KeHU cmo 06jeKTMMa Pas3nunTMX 06/IMKa U BEZIMYMHA, @ reOMETPMja HaM NMoMaxKe Y
BM3ya/IM3aLMjM U pasymujeBatby ogHoca uamehy ob6amKka u BeanumHa. Mjeperse je npouec
KBaHTUMKOBarba aTpnbyTa objeKaTa 1 nojasa (HNP. Ay*KUHA U BpUjeMe).
[Ba TemaTcKa noapydja mjeperba 1 reomeTpuje cy csbeaeha:
* Mjepere (15%)
e leomeTpuja (15%)

Y yeTBpTOM paspesy yyeHuuM 6u Tpebano Aa KopucTe ANHMjAP 33 Mjepere AyKWUHE; pujeLue
npobseme Koju YK/byuyjy AyXWHY, Macy, 3anpemMuHy U Bpujeme; M3payyHajy MNOBPLUMHE U obume
jeAHOCTaBHMX MHOTOYT/IOBA; M KOPUCTE KOLKY 3a oapehnBarse 3anpemnHe. YueHuum 6m tpebano ga mory
NMOEHTUOMKOBATM CBOJCTBA WM KapaKTePWUCTUKE JIMHMWja, YI/I0Ba W PasHUX OBOAMMEH3UOHANHUX W
TPOAMMEH3NOHaNHMX 06MKa. MPOCTOPHM CMMUCAO je CacTaBHW AMO UCTPaXkKMBakba reomeTpuje, a of
YYEHMKa ce TParkM Za onuuy U Aa HaupTajy pasnnunte reomeTpujcke ¢urype. Takohe tpebano 6u aa
MOTY aHa/IM3MpaTh reOMeTPUjcKe O4HOCE U @ KOPUCTE Te OLHOCE Y CBPXY pjeluaBarba npobaema.

Mjepetbe

1. Uamjepyn M NpoumjeHn OyXRUHY (MUIUMETPU, LEHTUMETPU, METPU, KUOMETPWU); pujeLun
npobaeme Koju yK/by4yjy AyKUHY.

2. Pyjewn npobneme Koju yK/bydyjy macy (rpam v Kuaorpam), 3anpemuHy (MuanamMtap u autap)
1 Bpujeme (MUHYTe U caTu); naeHTUPUKyje ogrosapajyhe Bpcre 1 BeIMUMHE jeANHULA W UNTA CKane.

3. Pujewn npobneme ¢ obMMMMa MHOTOYr10Ba, NOBPLUMHOM MPaBOYraoHWKa, NOBPLIMHUHAMA
06/11Ka NPEKPUBEHNX KBaApaTUMa UK AjeIMMUYHUM KBagpaHTMMa M 3anpeMmnHama Koje UCnyHaBajy
KOLKe.

FeomeTtpuja

1. NMpenosHa 1 UpTa napanenHe U OKOMWUTE Mpase; YTBPAM W HaLpPTa Yr/I0BE KOju Cy Marbyl Uau
sBehu o4 npasor yrna; ynopeau yriose no BeJNYNHM.,

2. KopucTu OCHOBHa CBOjCTBa, YK/by4yjyhu AMHMjY U poTaumjcky cumeTpujy, ga 6u onucao,
ynopeauvo n cTBopuo yobuuajeHe ABoaMMEH3NOHaHE 061MnKe (Kpyrosu, TPOYr10BM, YETBOPOYI/I0BU U
ApYyrv MHOTOYIrNoBw).

3. Kopuctn ocHOBHa CBOjCTBa 3a onucuBare U ynopehuBarbe TPOAMMEH3NOHANHMX 06/1MKa
(KouKe, KBagpa, Kyne, BasbKa 1 chepe) 1 NoBeKE UX C UXOBUM ABOAUMEH3MOHAIHUM NPUKA3UMa.

Nopaum

Ekcnnosmja nogataka y AaHawrem MHOOPMaLMOHOM APYLUTBY PE3YATyje CBAaKOAHEBHUM
6ombapaoBarbem BU3YEHUX MPUKasMBakba KBAHTUTAaTUBHUX MHbOPMaLMja. YecTo MHTEPHET, HOBUHE,
yaconucu, ybeHUUN, pedepeHTHEe KkbMre U YNaHuM cagp:ke NogaTKe MpuUKasaHe y Aujarpamuma,
Tabenama u rpaduKoHMma. YyeHuum Tpeba ga pasymujy Aa rpadMKOHM WM AMjarpamun  Momaky
opraHusoBakby MHGOPMaLMja UK KaTeropuja u Npy»Kajy HaunH ynopehunearba nogaTaka.

Moppyuyje MoaaTaka cacToju ce o4 ABuMje Teme:
e YuTtarbe, Tymayere 1 NpuKkasmBarbe nogartaka (15%)
e Kopuwheme nogartaka 3a pjewaBarbe npobnema (5%)

Y yeTBpTOM paspedy yyeHUum 61 Tpebasno fa Mory yMtaTv M NpenosHaTu pasivunTte obsvke
NPYKasMBaka NoAaTaka. 3a AaTo jeAHOCTAaBHO MUTake, yuyeHuum by Tpebano ga mory npuKyn/batu,
OpraH130BaTU M NpeacTaB/baTh NogaTke y rpaduKoHMMa M aujarpammma Kako bu ce pujewmo npobsiem.
YyeHuum 6m Tpebano fa Mmory KopucTUTH NogaTKe U3 je4HOT UM BULLE M3BOPA 3a pjellaBatbe Npobaema.

107



Yurare, Tymayere U npeacras/batbe Nogaraka

1. MpoumnTa M MHTepNpeTMpa nogaTtke us Tabena, NMKTOrpama, CTynyacTux rpapukoHa,
JIMHU]CKMX rpadUKOHA U KPYXKHUX rpadrKoHa.

2. OpraHusyje 1 NpeacTaBu NOAATKE Kako 61 04roBOPU/N HA NUTakbA.

Kopuwhere nopgaraka 3a pjewaBare npobnema

1. Kopucti noaatke ga 61 04roBopmo Ha NUTakba Koja Hagmaase camo YMTarbe NPUKasaHux
noaartaka (Hnp. pjelwasare npobaema n nssohere padyHarba nomohy nogataka, Kom6uHOBarbE
noJartaKka 13 [iBa UK BULLE U3BOpPA, CTBapakbe 3aK/bydaKka Ha Teme/by NogaTaka).

OkBUpPHU Nporpam npupoaHe HayKe TIMSS 2019

Mpakca y npupogHUM Haykama, Mo CBOjOj Npupoau, U3pasuUTO je MoBe3aHa ca noapydjem
NPUPOAHMX HAayKa KOje Ce UCTParKyje M CTora ce He MOoXKe NpoLjerMBaT M30/10BaHO. Hekn ncnutHu
3agaum, y ctyauju TIMSS 2019 ns npMpoaHUX HayKa y YeTBPTOM paspeay, npoumnjeHuhe jeaHy nam suwe
BaXXHUX HAYYHWUX MPaKCKU 3ajeAHO Ca CagprKajeM HaBedeHMM Yy CafpKajHOM OMEHy M npouecnuma
pasMuL/bartba HaBEeAEHUM Y KOTHUTUBHOM JOMEHY.

Xuea npupopa

M3yyaBarbe M3 JOMEHa XMBa MPMPOLA Y YETBPTOM paspedy MNpyxa ydeHWuuma nNpuanky aa
pa3Bujy 3HaTUXKE/bY M MOYHY PasyMMjeBaTh *KMBM CBUjeT oko cebe. Y ctygmju TIMSS 2019, nomeH XuBa
npupoaa yk/bydyje neT Tema:

e KapaKTepucTuKe XUBOTHUX NpoLeca U opraHM3ama
KMBOTHU UMKAYCK, pasMHOXKaBake U Hac/behuearbe
OpraHn3mu, oKOIMHA U bUX0BO MehyajenoBatbe
Ekocuctemum

Jbyacko 3apassbe

[o ueTBpTOr paspena, Of4 YYeHMKAa Ce O4YeKyje Aa M3rpage OCHOBHO 3Harbe O OnWTUM
KapaKTepucTmkama opraHusama, HbMXoBOM ¢YHKUMOHMCAy M HaumMHy mehyajenoBarba ca Apyrum
OpPraHM3MMMa Y OKPY3Kekby. YueHuum 6u Takohe Tpebano aa 6yay ynosHaT ca OCHOBHMM KOHLENTUMa
NPUPOAHUX HayKa KOjU Ce OLHOCE Ha YXMBOTHW LMKAYC, Hac/behuBarbe U /byACKO 34passbe, WTo he y
BMLUMM pa3pesuma LOBECTU 40 COPUCTULMPAHOT pasymmnjeBarba 0 GyHKLUMOHKCabY /bYACKOT TUjena.

KapakTepucTuKe }XMBOTHUX NpoLeca U opraHM3ama
1. PasivKe n3mehy *uBe U HEXKMBE NPMpPoae M NoTpebe K1Be NPMPoAe 3a KUBOT:

A. T[penosHaTv 1 onucaTtu pasanke nsmehy KuMBe U HeXxunBe nNpupoae (HNp. CBa KMBa Npupoaa
Ce MOXKe pPa3MHO»KaBaTu, pacTu, pa3BujaTu, pearoBaTu Ha NoAparkaje u ympujetu; a
HeXXuBe matepuje He Mory).

B. YcTaHOBUTM WTaA je NOTPE6HO KUBOj NPUPOAM 3a XKMBOT (HMpP. Ba3Ayx, XpaHa, BO4a U
OKpYKeHe Y KojeM KuBe).

2. dusnuka n buxesmopanHa 0bU/bENKja OCHOBHUX rpyna XKunee npupoae:

A.  Ynopeamutu n ycTaHOBUTU pa3nunke namehy ousmnukmx n bruxesmopanHmx obusbesja Koja
pa3InKyjy OCHOBHeE rpyne Xuse npupoge (HNp. MHCEKTU, NTULLE, cucapu, pube, rmmsasum u
6usbKe UBMjeTHULE).
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b.

B.

YCTaHOBUTU MM HABECTU NPUMjepe NpuUMnagHMKa OCHOBHMX rpyna Kuee npupoge (Hnp.
WHCEKTH, NTuLe, cucapu, pube, rmmsasum 1 busbKe UBUjeTHULE).

Pa3nnKkoBaTu KMUMeHaKe U becknumerakKe.

3. dyHKUMje OCHOBHUX CTPYKTypa Yy Kneum buhuma:

A.

MoBe3aT OCHOBHE CTPYKTYPE KMBOTUHA, @ HUXOBUM dyHKLMjama (HMp. 3ybu ycuTHasajy
XpaHy, KocTu noaynupy Tmjeno, nayha yavmajy Basayx, CpLe LMpKyauLIe KpPB, CTOMaK Bapw
XpaHy, muwnhn nomuyy Tmjeno).

MoBe3aTh OCHOBHE CTPYKType 6u/baka ca HbMXxoBUM dyHKUMjama (HNp. Kopujere ancopbyje
BOAY M XpatbMBe maTepuje 1 npuuspwhasa 6ubKy, anwhe cTBapa xpaHy, ctab/bMKa npeHocu
BOAY W XpaHy, naTvue npusaade onpalinsBaye, LBjeTOBM MPOM3BOAE cjeme, a cjeme
npou3BoamM HoBe BUusbKe).

KUBOTHM LUKAYCH, pa3MHOKaBake U Hacbehusare

1. ®dase }KMBOTHUX UMKAYCA U pa3finMKe uamely UBOTHUX LMKAyca BM/baKa U X KUBOTUHbA:

A.

YcTaHoBUTU dase KMBOTHOT LMKAyca 6usbaka (HNp. KAnjarbe, pacT U pa3Boj, pa3smMHOKaBakbe
W pacnplnBatbe cjemeHa).

MpenosHaTH, ynopeamMTh U YCTaHOBUTU Pas/iMKe MMBOTHUX LMKAYCa MO3HATUX Busbaka v
XUBOTUHbA (HNp. apeehe, nacysb, /byau, Kaba, nentup).

2. Hac/wehusarse M 06/1MLM Pa3MHOKaBakba:

A.

Mpeno3sHath ga ce BU/bKE U HKUBOTUHE pa3MHo>KaBajy Ca B/1IaCTUTOM BPCTOM KaKo 6u ce
AO6MJ’IM NOTOMUU CINYHUN N3BOPHUM.

PasnnkoBaTn ocobuHe Busbaka U XUBOTUHA Koje cy Hac/beheHe (Hnp. 6poj natuua, 60ja
natuua, 6oja oumnjy, 60ja Anake) n oHe Koje HUcy (HNp. NONIOM/bEHE rpaHe Ha cTabny).

NoeHTMdMKOBATM M OMMCATM PasvuMTe HauMHEe pa3MHOXKaBarba Koju nosehaajy 6poj
NoTOMaKa Koju npexussbaBajy (HNp. 6U/bKa Koja NMpoM3BOAM MHOra CjeMeHa, cMcapu Koju
Heryjy cBoje mnage).

OpraHu3amm, oKosnMHa U mehycobHM yTuuaju

1. ®u3MyKa CBOjCTBa M NOHALLAHE KMBUX OPraHM3ama Koje MM MNOMadKe [ia NPeXKmnBe y CBOM OKPYIKekbY:

A.

Mose3atn ¢M3nYKa cBOjcTBA OM/baKa U XKUBOTUHA Ca OKPYIKEHEM Y KOjEM XKUBE U ONUCATH
KaKo MM Ta CBOjCTBa MOMaxy Aa npexkuse (HNp. gebena crabsbumka, BowTaHa ob6s0ra u
AyboKKN KopujeH nomaxky ga busbKa NpexmnsBM y OKPYXKeky Ca Masio Boge; npomjeHa boje
NMOMa’Ke }KMBOTUHbM 1A ce cakpuje of rpabsbmsaLia).

lMoBe3aTn NOHaLWake KMBOTUHA Ca OKOIMHOM Y KOjOj KMBE M ONMUCATM HA KOjU HAYMH UM TO
MoHallakbe MNOMaXKe Yy MpexuB/baBakby (HNP. mMurpaumja wam xubepHauuja nomaxe
KUBOTUHM [1a OCTaHE ¥MBa Kaga HeMa [l0BOJ/bHO XpaHe).

2. PeaKupmje KMBMX OpraHM3ama Ha yCI0BE OKOJIMHE:

A.

MpenosHaTh U oNUcaTK Ha Koju HaunH BusbKe pearyjy Ha YC0Be Y OKOAMHK (HNP. KOAUYMHA
[AOCTYMHe BOZe, KO/IMUYMHA CYHYEBE CBjETIOCTH).

MpenosHaTM M OMMCATM Ha KOjU HAUMH Pas3/IMuUTE KUBOTUHE pearyjy Ha MNpomjeHe y
YC/I0BMMA OKO/IMHE (HMp. CBjeT/I0CT, TeMnepaTypa, ONAacHOCT); NPEno3HaTh 1 ONMcaTh Kako
JbYACKO TUjeNo pearyje Ha BUCOKE M HUCKe TemnepaTtype, Bjexxkbe 1 onacHocT.
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3. YTnuaj /byam Ha OKONUHY

A. Tlpenos3HaTv Aa /byACKO NOHallake MMa HEeraTMBHO M NO3UTUBHO AjeNoBakbe Ha OKOJ/IMHY
(Hnp. HeraTMBHO AjenoBarbe 3araferba Basayxa UM BoAe, NPeAHOCTM CMakberba 3arafersa
Basdyxa M BoAge); AaTK OMNwWTe onuce M Npumjepe AjenoBarba 3araherba Ha /byae, 6uUbKe,
KUBOTUHE N HA HbUXOBY OKOINHY.

Ekocucremu
1. YobuuajeHn ekocuctemm:

A. lMoBe3aTu yobuuajeHe BU/bKE U KUBOTUHE (HNP. 3MM3eneHa cTabna, *kabe, naBoBu) ca
yobuuyajeHMm ekocucTtemnma (HNp. Wwyme, pubrbaum, TpaskaLm).

2. OgHOCK Y jeAHOCTaBHOM NlaHLLY NpexpaHe:

A. lMpenos3HaTv Aa je cBUM BU/bKamMa M KUBOTMHAMa MOTpebHa XpaHa, Kako 6u ocurypane
eHeprujy 3a akTMBHOCT M XpaH/bMBE MaTepuje 3a pacT M obHaBs/batbe; 0bjacHUTM Aa je
b6us/bKama noTpebHa CyHUYeBa CBjeT/IOCT Aa NMPOU3BeLy XpaHy, a Aa KUBOTUHE jeay busbke
WU Opyre XuBoTUHE Aa b1 gobune xpaHy.

b. KomnneTupaTt moaen jegHoOCTaBHOr NaHLA UCXPaHe 3a yobuuajeHe BUsbKe U XKUBOTUHE U3
MO3HATMUX EKOCUCTEMA, KAo LUTO CYy LYME UM MYCTUHE.

B. OnucaTtu ysiore *m1BKUX opraHusama y jeHOCTaBHOM JlaHLLy UcxpaHe (Hnp. 6u/bKe npoussoae
BNIACTUTY XpaHy, HEKe XMBOTUbE jedy BU/bKe, AOK APYre XUBOTUHE jefly KUBOTUHE Koje
jeny busbke).

. TMpenosHaTn M onucaTh jegHocCTaBHe rpabsbuUBLE U HUXOB NJNjEH.
3. KOHKYpPEHTCKM OJHOCK Y EKOCUCTEMUMA:

A. TlpenosHaTv 1 06jacHUTM Aa Ce HEKM KUBM OPraHM3mMMU y ekocuctemy bope ca apyrmma sa
XpaHy uam npocTop.

JbyacKo 3ppassbe
1. MNpeHowere, cnpevaBarbe U CUMNTOMM 3apasHUX bonecTtn

A. TlMoBe3aT npeHolwere yobuuyajeHWx 3apasHux 60NecTM ca JbyACKMM KOHTaKTOM (HMp.
[OAVP, KNXatbe, Kall/batbe).

b. [MpenosHaTM WAM OMMCaTM HEKe MeTode ChnpedyaBarba nNpeHowera 6onectn (HMp.
BaKUMHMUCakbE, Npakbe PyKy, M3bjeraBarbe /byamn Koju cy 6oaecHM); NpenosHaT je4HOCTaBHe
3HakKe bosiecTu (HNp. BUCOKa TjesiecHa TemnepaTypa, Kallasm, 6on y Tpbyxy).

2. HauuHu ogprKaBarba 406pOr 34paBs/ba:

A. OnucaTy CBakoAHEBHO MOHallakbe Koje noacTvye Aobpo 3gpaBsbe (HNp. ypaBHOTEXeHa
McxpaHa, peaoBHO Bjexkbarbe, Npakbe 3yba, 4OBO/LHO CHa, HaHOLLEHE Kpeme 3a CyH4Yarbe);
naeHTMdMKoBaTM yobuyajeHe M3BOpe XpaHe 3a ypaBHOTEXeHY UcxpaHy (Hnp. Bohe, nosphe,
Xutapuue).
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HexxuBa npupopga

Y 4eTBPTOM paspesy yYeHUUM yye KaKo ce GpU3Mukn GeHOoMEHM Yy CBAaKOAHEBHOM KUBOTY MOry
06jacHMTM pasymujeBatbem KOHLenaTa HexKuBe npupode. TemaTcKa nogpydja M3 cagprKajHor AomMeHa
HeXXunee nNpupoae cy:

e KnacudwuKaumja u cBojcTBa MaTepuje 1 NpomjeHe maTepuje
e 06aMUM eHepruje N NPeHoc eHepruje
e Cwunawn Kpetamwa

YyeHuum yeTBpTOr paspena Tpeba Aa CTeKHy pasymujeBatbe 0 GU3MUYKUM CTarbMMa maTtepuje
(4BpCTO, TEYHO W racoBMTO), KAO M O jeAHOCTaBHMM MpOMjeHama CTakba M obamMKka matepuje; To
npeacTas/ba TEME/b 3a NPoyYaBakbe xeMuje n GuUsnKe y cpearbnum n BUWNMM paspegmma. Ha Tom Husoy
y4yeHnum 6m Takohe Tpebano ga 3Hajy OCHOBHE KOHLENTe O CBjeT/y, 3BYKY, CTPYjU U MarHeTusmy.
Mpoy4yaBatbe C1Ma M KpeTarba Harnalasa pa3yMujeBarbe KpeTatba Kojer y4eHM UM CBaKOAHEBHO ONaxajy,
Kao WWTO je AjenoBakbe rpaBuTaLMje UK rypare 1 NoBAayveHe.

Knacudukaumja, cBojctea 1 cTatba matepuje
1. Crarba maTepuje U KapaKkTepucTUYHe 0COHBUHE CBAKOT CTakba:

A. WpeHTnduKoBaTM M onucaTM TpPWU cTakba MmaTtepuje (Tj. uBpcTo Mma oapeheHn 06AMK U
3anpemMuHy, a Te4YHOCT Mma oapeheHy 3anpemuHy, anu He 1 oapeheHun 06KK, a rac Hema Hu
oapeheHn 061K HUTK oapeheHy 3anpemuHy).

2. ®u3nyKa cBOjcTBa KAa0 OCHOBA 3a KnacuduKaunjy matepuje:

A. YnopeauTtu u pasBpCTaTM npegmete WU maTepujane Ha OCHOBY OU3MYKUX cBojcTaBa (HMp.
TeXuHa /maca, 3anpemuHa, CTakbe maTepuje, cnocobHoCT cnposoherba TOMAOTE WAU
e/IeKTPUYHe eHepruje, cnocobHOCT NayTaka Uan NoToHyha y BOAM, NPUMBAAYHOCT MarHeTa).
[HanomeHa: He oueKyje ce aa y4eHMLM YETBPTOr pa3pesa PasiuKyjy Macy 1 TEXNUHY.]

B. OpfpeauTn cBOjCTBa MeTasa (HMNp. NPOBOAW eNeKTPUYHY eHeprujy U TonIoTy) U NoBe3aTu Ta
cBojcTBa ca ynotpebom meTana (HMp. 6akapHa enekTpuUYHa KW@, METaJHW JoHau, 33
Kyxame).

B. OnwucaT npumjepe cMmjeca U Kako ce mory GU3nYKM 0ABOjUTH (HNP. NpoCcKjaBatbe,
bunTpuparbe, McnapaBakbe, MarHeTHa NPUBAAYHOCT).

3. MarHeTHo npuBnayere n ogbujarse:

A. [penosHaT Aa MarHeTv Mmajy ABa nona v ga ce UCTu nNososu ogbujajy, a CynpoTHU
npusiadve

b. [penosHaTt ga ce marHeTm Mory KOpMUCTUTHM 3a NPUBAAYEHE METAaNHUX NpeaMeTa
4. dur3nyKke NpomjeHe Koje ce onarkajy y CBakoAHEBHOM KUBOTY:

A. YCTaHOBWTU BMA/bMUBE NPOMjEHE Y MaTePpUjannuMa Koje He pe3ynTnpajy HoBMM maTepujanmma
ca ApYyraunjum CBOjCTBMMA (HNp. oTanare, Apo6/berbe aNyMUHUJYMCKE TMMEHKE).

6. [penosHatn ga ce maTepuja MOXKe MUjerbaTh U3 jedHOor CTakba Y APYro 3arpujasarbem nam
xnaherem; onucatM npomjeHe cTarba BOAe (HMP. oTanarbe, 3amMp3aBarbe, K/bydarbe,
ncnapaBake U KoHAeH3aumja).

B. YTBpAMTM HaumHe noseharba 6pP3MHe oTanakba YBpCTe maTtepuje y oapehHeHoj KoAUYMHK
Boae (Tj. noseharbe TemnepaType, MMjellarbe M JIOM/bEHE YBPCTE MaTepuje y Matbe
KOMage); pas3/IMKoBaTH jake 1 cnabe KoHLUEHTpaUmMje jeAHOCTaBHMX pacTBopa.
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5. Xemujcke npomjeHe Koje ce onarkajy y CBaKoOAHEBHOM XKUBOTY:

A. YCTaHOBUTU BMAO/bMBE MPOMjEeHEe Yy MaTepujaiMma M3 KOjUX HacTajy HOBM maTepujanu
Apyraymjux ocobuHa (HNp. TPy/berbe, KBapere XpaHe, caropujeBarbe, phatbe).

0611uUM eHepruyje u NpeHoLlee eHepruje
1. JegHocTaBHKM M3BOPM U ynoTpeba eHepruje:

A. YT1BpauTM u3Bope eHepruje (HNp. CyHue, Tekyha Boaa, BjeTap, yrasb, y/be, rac) u npenosHaTtm
[a je eHeprunja noTpebHa 3a NOKpeTake NpeameTa, rpujarbe 1 pacsjeTy.
2. CBjeTno 1 3ByK y CBaKOAHEBHOM }KUBOTY:

A. TlNose3aTtu nosHaTe ¢uM3mMYKe nojase (HNp. cjeHa, oacjaj n ayra) ca CBjeT/IoM.

Bb. TMose3satu nosHate PpusnuKe nojase (HNp. BUbpupajyhe objekTe M oajeK) ca HacTajakbemM U
KapaKTepuCcTMKama 3BYKa.

3. lpeHoweme TONAOTE:

A. T[lpenosHaTtu Aa TONAM NPeAMETU MMajy BULLY TEMNEPATYPY O4 XNaAHWUX NPpeaMeTa; OnmcaTu
wra he ce aoroanTh Kaga ce Bpyhu 1 xnagHn npegmet A40BeAy Y KOHTAKT (HNp. Temnepatypa
Bpyher npeameTa ce cmarbyje, a TemnepaTypa xaagHor npegmerta ce nosehasa).

4. EneKkTpu4yHa eHepruja n jeAHOCTaBHWU eNeKTPUYHN CUCTEMMU

A. Tpenos3HaTu Aa ce eNeKTpPUYHa EHEPruja y CTPYjHOM KOJly MOKe NpeTBapaTtu y apyre obivke
eHepruje (HNp. TONA0Ta, CBjeTNOCT, 3BYK).

B. O6jacHUTM Aa jelHOCTABHU ENEKTPUYHU CUCTEMU (HMP. CBjeTU/bKA) 3axTWjeBajy MOTNYHU
(HEeNpPeKnHyYTH) eneKkTpPUYHM TOK.

Cune m Kpetama
1. Mo3sHaTe cuie 1 KpeTawa NnpeameTa:
A. WNpeHTnduKoBaTu rpaBUTaLMjy Kao CUY KOja NPUBAAYM NpeameTe Ka 3eMbu.

b. [peno3HaTu ga cune (HNp. rypakbe M NOBAAYeHE) MOry Y3POKOBATH Aa NpeaMeT NPpoMUjeHn
CBOje KpeTarbe; yNnopeauTu AejCTBO TUX CMAQ Pa3IMYUTUX CHara y UCTOM WU CYyNpPOTHUM
CMjepoBMMA Koje ajenyjy Ha npeameT; NPeno3HaTh Aa CUaa Tpera Ajenyje cynpoTHO CMmjepy
KpeTarba (HNp. Tperbe Koje ajenyje NpoTUB ryparba MAM NOBMAYEHA OTENKABA KpeTarbe
npeameTa no noBpLKHM).

2. JegHocCTaBHe MalUUHeE:

A. T[penosHaTtu ga jeaHocTaBHa opyha (HMp. Nosyre, KOTypu, 3yn4aHUUM, pamne) o/lakwasajy
KpeTarbe (HMp. NaKkwe ce NoauKy npeamety, cmakbyje ce notpebHa cuna, mMujerbajy ce
yA3/bEHOCT U CMjep cune).

Hayka o 3emsbu

Hayka o 3em/bn npeactas/ba nNpoy4vyaBarbe 3emsbe U HeHor mjecta y CyHYeBOM cuctemy, a y
yeTBpPTOM paspely $OKyc je Ha npoyyaBatby MojaBa M Mpoueca Koje yyYeHMUuM Mory Aa onase y
CBAaKOAHEBHOM MBOTY. [lpemaa He NOCTOjU jeAMHCTBEHA C/IMKA O TOME LUTO YMHU KYPUKYYM HayKe O
3em/bn y 3em/bama yyecHULAMa, TPU NpegmeTHa Nogpydja YK/bydeHa y OBaj LOMEH YOMWTeHOo ce
CMaTpajy Ba*KHMM 3a YYEHWKe YeTBPTOr paspesa, Kako BU pasymjenu naaHeTy Ha KOjoj XKMBe U HeHO
mjecTto y CyH4YeBOM cuctemy:
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e  du3MyKa CBOjCTBA, PECYPCH M UCTOPMja 3emibe
e Bpujeme 1 KAMma Ha 3emsbun
¢ 3emsbay CyHYeBOM cUCTEMY

Ha oBom HuBOy yyeHuum Tpeba Aa MMAjy ONWTe 3Harbe O CTPYKTYpU U OUIUYKUM
KapaKTepucTUKama nospLlinMHe 3emsbe Kao U 0 Kopuwhery HajBaXHUjUX pecypca Ha 3emsbU. YUYeHULM
Takohe Tpeba ga Gyay y cTatby [a ONMLIY HeKe Of, MpoLeca Koju ce oAHoce Ha 3emsby Yy CMUCAY
NPUMjETHUX NPOMjeHa M Aa pa3yMujy BPEMEHCKM OKBUP Y Kojem ce Te NpomjeHe oABujajy. YueHuum
YyeTBPTMX paspesa Tpeba Aa NOKaxy pasymujeBarbe 0 N00XKajy 3emsbe y CyHYEBOM CUCTEMY Ha OCHOBY
yoyaBakba MoZes1a NpoMjeHa Ha 3eM/bU U Ha Heby.

dusnuKa cBojcrTea, NnpupoaHa 6oratcTea U UcTopuja 3embe
1. ®u3mnuKa ceojcTea 3emsbe:

A. [peno3HaTu ga je nospwKMHa 3em/be CacTaB/beHa 04 3eM/be N BOAE Y HejegHaKoM omjepy
(Bvwe je BoZe 0o 3eM/be) U Aa je OKPY)KeHa Ba3AyXxoM; OMMUCaTu raje ce Hasiase ciaTke u
CnaHe BoAe M NPeno3HaTh Aa Bo4A Yy PUjekama UM NoToLMMa Teye o nJiaHMHa 40 OKeaHa
Wan jesepa.

2. MpupopaHa 6oraTcTBa Ha 3eMJbU:

A. YcTaHoBWUTM NpupoaHa boraTcTaBa Ha 3eM/bM KOja ce KOpUCTe Y CBAaKOAHEBHOM KMUBOTY (HMp.
BOAA, BjeTap, T/10, Wyma, y/be, MPUPOAHM rac, MMHepanu).
Bb. O6jacHUTM BarKHOCT Kopuwhera 0O6HOB/LUBUX M HEOBHOB/BUBMX NPUPOAHUX BOraTcTaBa Ha
3emsbM (HNp. docunHa ropmsa, Wyme, BOAa).
3. Wctopwmja 3emsbe:

A. Tpeno3HaTt ga BjeTap M BoAa Mujerajy pesbed 3em/be U Aa Heke ocobuHe pesbeda (Hnp.
niaaHWHe, pujeyHe O0AMHE) HacTajy yc/bed MPOMjeHa Koje ce oABujajy Cnopo U y AyKem
BpPeMeHCKOM nepuoay.

b. MMpenosHaTu Aa cy HEKKU ocTaum (pocmam) KneoTurea M BKUsbaKa, Koju Cy AaBHO KMBjeIN Ha
3emsbK, NpPoHaheHW y cTMjeHama M OOHOCUTU jeAHOCTAaBHE 3aK/by4YKe O NMpomMjeHama Ha
NoBpPLUMHM 3eM/be Y OAHOCY Ha JIOKAAUTET raje cy ocTaum npoHaheHu.

Bpujeme 1 Kamma Ha 3emsbu
1. Bpujeme 1 KAMma Ha 3em/bu:

A. TpMMMjeHNTUN 3Hatbe O NMPOMjeHama CTakba BOAEe Ha jegHOCTaBHE BPeMEHCKe nojase (Hnp.
cTBaparbe 06/1aKka 1 poce, UcnapaBakbe JIOKBU, CHUJEr, KMLLA).

B. OnucaTy Ha KOju HAYMH BPEMEHCKM YC/I0BM (HMP. AHEBHE MPOMjEHE Yy TeMNepaTypu, BNasw,
nagaBvHama y obaUKy Kulle WAM CHujera, obaum v BjeTap) MOry BapMpaTh 3aBUCHO Of,
reorpadcKe fokaumje.

B. OnucaTv Ha KOju HauMH ce MpocjeyHa TemnepaTypa WM NagaBuHE MOry MujersaTv npema
roamwrem o6y 1 noKaumju.
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3emsba y CyHueBOM cuctemy

1. Hebecka Tvjena y CyHYUEBOM CUCTEMY M HbMXOBO KpeTatbe:

A. UpeHtTudunkoratn CyHLe Kao N3BOp TONIoTe U CBjeTnocTu 3a CyHUeB cuctem; onmcatn CyH4es

cuctem Kao CyHLe M niaHeTe Koje ce okpehy OKo Hera.

B. MpenosHatn ga 3em/ba Mma Mjecel, Koju ce okpehe OKo He, U Aa, rnegaHo ca 3emsbe,

Mjecel, mujerba nsrnes TOKOM jegHor (KaneHgapckor) mjeceua.

2. KpeTare 3em/be U NpomMjeHe Ha 3em/bM

A.

O6jacHUTKN Ha KOju HauunH cy AaH u Hoh y Be3M ca AHEBHOM pPoTaLMjom 3em/be OKO CBOje oce
M NPYKUTU O0KaA3e O TOj pOTaLMjKU Npema uU3rneny cjeHe TOKOM AaHa.

OnuncaTn Ha Koju HauMH cy roguitba foba Ha cjeBepHOj U jy»KHOj xemucdepun 3emsbe y Besu
ca rognwHum Kpetarbem 3emsbe oko CyHua.
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