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3AXBAJTHMLA

Mpunpema 1 peanusaumja mehyHapoaHor uctpaxmpara TIMSS 2019 y Cpbuju je 3ajeagHNUKM
Hanop M ycnex Konera u3 VIHCTUTYTa 3a neparowka UcTpakmBarba (beorpap) y3 caBeToAaBHY
MOAPLUKY APYrux CTpy4yhaka n3 obnactn obpas3oBarba, Hayke M jaBHE NPOCBETHe AeNaTHOCTM
y Halloj 3emsby U MHOCTPaHCTBY. OMHaHCKjcKa cpeAcTBa 3a peanusaunjy nctpaxmaama TIMSS
2019 06e36eauno je MMHUCTapCTBO MNPOCBETE, HayKe 1 TEXHOSOLWKOT pa3Boja Penybnuke Cpbuje
y capagru ce EBponckom Kommcujom. 2Kenrmmo fa ce 3axBanmmo Konerama us MmHuctapcTsa Ha
YKa3aHOM MoBepetby, Kao 1 Ha KOHTUHYMPaHOj MOAPLLLM KOjy CY HaM MPY»KUSI TOKOM cripoBohema
cBux dasa y osBom mehyHapogHom npojekty. [oajegHaky 3axBanHOCT AyryjeMo Konerama u3
APYrMX MHCTUTYUMja 1 opraHu3aumja Kao wro cy Ounosodpckn dakynTeT, Yunterbcku dakyntert,
YHuued, LieHtap 3a npomouujy Hayka, CaBe3 yuntesba u HaunoHanHa acouuvjaumja pogmterba v
HacTaBHMKa Cpbuje (HAPHC) Ha moapLuum, eKcnepTCckom AOMPUHOCY, KOHCTPYKTMBHIM CaBeTnMa
n cyrectnjama. Vctpaxunsare TIMSS 2019 He 6m morno ga Gyae ycCnewHo peann3oBaHo 6e3
LUKONICKMX KoopAunHaTopa 13 y3opka TIMSS ocHoBHUKX wkona n3 Cpbuje (AupekTopa, CTPYUYHUX
capafHuKa, yumterba/npeaMeTHNX HaCTaBHUKA), Kao 1 6e3 yuyeHrKa YeTBPTOr paspeaa 1 hUXOBUX
poguTerba/ctapartesba. Hapamo ce ga cMo ycnenu aa pasymemo notpebe cBMX Konera us WKkosna
KOj1 Cy HamM MOMOIN [la peasnin3yjemo 0BO UCTPaXKMBake, Kao 1 1a CMO CBUMA MPYXWUAW CTPYUHY
N MOpasHy MoApLIKY y TOM 3axTeBHOM npouecy. KBanuTeT NPUKYM/beHUX U aHaNU3MpaHUX
nofartaka 3aBrcu off BUCOKe cTone yyewha HacymnyHo ogabpaHux WKona n ogerberwa. C Tum y
Be3u, IHCTUTYT 3a negarollka NCTpaXKrBakba je 3a40BO/bMO MehyHapoaHO NOCTaB/beHe eTUYKE
KprTepumjyme 1 CTaHZapAe y3 yBaxaBatba MCTPaXmMBaUuKMX npoLeaypay npunpemu n peanvsaumjm
ncrpaxnsama TIMSS 2019 y Hawoj 3emmbu. Pykosogehu Tm nctpaxmnsama TIMSS 2019 nocebHy
3axBanHoCT ayryje ap MaynuHum Kopwrakosoj (Paulina Korsridkovad), Koja je 6una Haw caBeTHUK
ncnpepg IEA n KoHTUyrpaHa nogplLuKka y CBUM 1M3a30BHUM TpeHyLMMa. HanocneTky, 3axsasbyjemo
ce Konerama u3 HauunoHanHor tuma TIMSS 2019 u3 VMIHcTuTyTa 3a nefaroluka NCTpakmBarba Koju
Cy NpenaHo, BPeHO M ca NyHO eHTy3rja3Ma 06aBsbanu CBe 3aAaTake v AOMpPUHENN YCrewHoj 1
edrKacHoj peanu3auuju oBor nctpaxueama y Penyonuum Cpbuju.

Aytiopu W3gewitaja
Op ViBaHa HEPUH

Op Hukoneta NYTBAJH
Ip CmubaHa JOLWLUN|R
Op Hapa LLEBA



PESVME N3BELLUTAJA

MehyHapogHa acoumjauumja 3a eBanyauunjy obpasoHux nocturHyha (International Association
for the Evaluation of Educational Achievement — IEA) je He3aBMCHO yapyxetbe Koje Beh 60
roiiHa OKyr/ba pasinunTe UCTPaXXMBAUYKe NHCTUTYLMje 1 BNafMHEe areHuuje WmMpom CBeTa Aa
6u peannsoBane CTyauje 0 MaTeMaTUUKOj, HAYUYHOj 1 YnTanadkoj nucmeHoctu. TIMSS (The Trends
in International Mathematics and Science Study) u PIRLS (Progress in International Reading
Literacy Study) npeactaBrbajy OCHOBHe CTyfuje Koje mepe nocTurHyha yueHuKa v3 Tpu KibyyHe
HacTaBHe 06N1acTM Yy OCHOBHOj LUKONMW: MaTeMaTuKa, NpuponHe Hayke u je3umK. MNocturHyha
YUYeHMKa ce UCNUTYjy Ha ABa y3pacHa HMBOA — Yy YETBPTOM 1 OCMOM pa3pefy OCHOBHE LUKOJIe, a
3eMJ/be Koje yuecTByjy oanyuyjy Koju he paspegn outn tectupaH. Victpaxnsare TIMSS omoryhaga
3eM/bama Koje yuecTByjy fa Mepe nocTurHyha yyeHrka 13 mateMaTuke 1 NPUPOAHNX HayKa, Kao
N Ja NPUKYM/bajy KOHTEKCTyanHe nogatke Kako Ov ce yHanpefmo KBanuTeT HacTaBe U yuyerba
y 4eTBPTOM 1 OCMOM pa3peay. [peumnsHuje, TOKOM OBOr UCTpa)kMBarba NpuKyn/ba ce Gorat
HU3 KOHTEKCTYyaslHMX nofjaTaka O yYyeHULMMA, yYuTerbuma, QUPEKTOpUMA U LIKOoMama Kojuma
ce objawmaBajy nocturHyha yueHnka. OBo ncTpakmBatbe omoryhasa fa ce nparte TpeHAOBM
nocTurHyha y KOHTEKCTY PasnnunTrX 06Pa3oBHMIX CUCTEMA, Al 1 'Y HALUMOHANTHOM KOHTEKCTY. Ha
npumep, MOXeMO Aia NPaTUMO NOCTUrHYhe yyeHuKa 13 maTemaTuke N NPUPOSHUX HayKa TOKOM
TPW UMKIyca y Haloj 3emMiby, anv 1 Aa BpWMMO nopebhere ca apyrum ob6pasoBHUM crcTema
y pervoHy, EBponu nnu wwupe. TIMSS Takohe npyxa casHarta O KypuKynymrmmMa ob6pa3oBHUX
CMCTeMa LIMPOM CBETa M HAYMHUMA HMXOBOT MMMJIEMEHTUPaHA Y YUYNOHULM.

Penybnuka Cpbuja je o capa yyectBoBana y net UcTpaxmsaukmx uyunkyca — TIMSS 2003, 2007,
2011, 2015 1 2019. MuHUCTapCTBO NPOCBETE, HayKe 1 TeXHONOLWKOr pa3Boja Penybnuke Cpbuje
je y focafjawmoj peanusaunjy ope mehyHapogHe cTyauje aHraxkosano VIHCTUTYT 3a nefarowka
ncTpaxkmeatma 13 beorpafa Kao HauMoHanHM LeHTap. TOKom NpBa fBa LUKiyca Yy NCTpaxunsary
Cy y4yecTBOBaNM yyeHuUn ocMor paspeaa, a og 2011. rogmHe npaheHo je nocturHyhe yyeHuka
YeTBPTOr paspena Kpo3 Tpu UcTpakmbauka umknyca (TIMSS 2011, 2015 n 2019).

Y unknycy TIMSS 2019 yyectBoBano je 58 3emasba U LWECT PernmoHanHnUX eHTUTeTa, NPOBUHLUMjaA
WU TPajoBa y CBETY KOju Cy TecTMpanu nocturHyhe yyeHuka yeTBpTOr paspena y obnactu
MaTemaTurKe U NPUPOAHUX HayKa. HakoH NpoBHor TecTpatba, mMasHo UcTpakmsarse TIMSS 2019
6uno je peanr3oBaHO y CilyyajHO 13abpaHUM OCHOBHUM LiKonama y Cpbuju y nepropgy op MmapTa
fo anpuna 2019. rognHe. YuyecTBoBano je 165 wkona, ogHOCHO 4279 yueHuKa.

HauunoHanHu m3sewTtaj TIMSS 2019 y Cpbuju npefctaB/ba NpBuU nornes Ha pesynaTte U3 OBOr
NCTPaXKMBaYKOT LMKNyca y Haloj 3emsbi. Mprnpemuo ra je pykosogehu HaLMoHanHy TM (BUAeTH
NINYHY KapTy npojekTa) nctpaxkmaarba TIMSS 2019 n3 MHCcTMTYTa 3a nejarowka NCTpaxxnsama
13 beorpaga y3 nogpwky MuHucTapcTBa npocBeTe, HayKe 1 TEXHOMOLLKOr pa3Boja Penybnuke
Cpbuje. V3BewTaj je nocseheH npukasy npoceyHux nocTurHyha yyeHWka M3 mMaTeMaTuKe K



NPUPOAHKX HayKa yuyeHnka n3 Cpbuje y nopehery ca 3em/baMa 13 Haller pernoHa' 1 cBeTa, Kao
1 ogHoc nocTurHyha ca KoHTeKCTyanHUM Bapujabnama. Takohe, oBaj n3BeLUTaj cappu nsabpaHe
nofaTtke O TPeHAOBMMA NPOCEYHMX MOCTUTHYRa yuyeHMKa Kpo3 TpU MCTparkmBauka LMKyca y
HaLMOHANMHOM KoHTeKcTy (TIMSS 2011, 2015 1 2019). Mopeg Tora, onncaHn cy Npumepu 3agataka
13 MaTeMaTVKe U NMPUPOAHKX HayKa u3 Luknyca TIMSS 2019, kKao 1 ycnewHocT yyeHuka 13 Cpbuje
W ApYrnx 3eMasba y HhUXOBOM peLlaBakby.

[eo oBor u3BewTaja npeacTaB/ba N CaxkeTak OCHOBHMX Hanasa TIMSS 2019 koju ce Hanasm Ha

cnepehem nuHKy: https://www.ipisr.org.

[JenoBun oBOr u3BelTaja PenpoayKoBaHW Cy WM MOAMOUKOBaAHM Ha ocHoBy MehyHapogHor

n3BewrTaja TIMSS 2019 u3 matemaTvke U NpPUPOAHUX Hayka n MehyHapopHor pedepeHTHOr

okBupa TIMSS 2019.

A |EA (2020). Measuring global education goals: How TIMSS helps; Monitoring progress towards
Sustainable Development Goal 4 using TIMSS (Trends in International Mathematics and Science
Study). Paris: UNESCO. Retrieved from UNESCO website: https://unesdoc.unesco.org/

A Mullis, I. V. S, & Martin, M. O. (Eds.) (2017). TIMSS 2019 Assessment Frameworks. Retrieved
from Boston College, TIMSS & PIRLS International Study Center website: http://timssandpirls.
bc.edu/timss2019/frameworks/

A Mullis, I.V.S., Martin, M. O,, Foy, P, Kelly, D., & Fishbein, B. (2020). TIMSS 2019 International Results
in Mathematics and Science. Retrieved from Boston College, TIMSS & PIRLS International Study
Center website: http://timssandpirls.bc.edu/timss2019/international-results/

A Mullis, V.S, Martin, M. O., Goh, S., & Cotter, K. (Eds.) (2020). TIMSS 2019 Encyclopedia: Education
Policy and Curriculum in Mathematics and Science. Retrieved from Boston College, TIMSS &

PIRLS International Study Center website: http://timssandpirls.bc.edu/timss2019

Takobe, n3BeLwTaj ce ocnara 1 Ha nybnukaumnje n matepujane u3 yuknyca TIMSS 2015:

A Marusi¢ Jablanovi¢, M., Gutvajn, N. i Jaksi¢, I. (2017). TIMSS 2015 u Srbiji. Beograd: Institut za
pedagoska istraZivanja.

A Marusi¢ Jablanovi¢, M., Gutvajn, N. i Jaksi¢, 1. (2016). Medunarodno istraZivanje postignuc¢a
ucenika iz matematike i prirodnih nauka TIMSS 2015 - SaZetak glavnih nalaza. Beograd: Institut
za pedagoska istrazivanja.

1 MpwrkasaHn nogaum o ncnutanuumma ns Cpbuje ynopehrsaHm cy ca nogaumma us 3emMasba Koje ce Hanase y Hallem PervioHy
- bocHa 1 XepuerosunHa, CeBepHa MakefoHuja, XpBaTtcka u LipHa lopa. MpBeHCTBEHO, U3abpaHu Cy 06pa3oBHU CUCTEMU 13
pernoHa Kojv Cy KynTyposioLKW U OPraH13aLMoHO CIMYHM Halem o6pa3oBHOM cuctemy. Takohe, capafha namehy 06pa3oBHUX
cucTemMa y pervioHy rnpy»a npuavKy fa, nocpeAcTBOM 3ajeiHNYKMX aHanu3a y oBoj mehyHapofHoj CTyamnju, pasmerbyjyemo
fparoLeHa NCKyCTBa, yYMMO jefHM Of APpYruX 1 yHanpehyjemo KBanuteT o6pa3oBatba y Hallem PernoHy.



KJbYYHU HAJNA3U U3 NCTPAKKUBAHA TIMSS 2019

MocturHyha yueHuKa ns matemaTuke y 4eTBpTOM pa3peay

A

YyeHuuwm yetBpTOr paspega us Cpbuje octBapunu cy 508 noeHa Ha TecTy U3 MaTemaTunKe
LUTO je CTaTUCTUYKM 3HAYajHO BLLLE Y OfHOCY Ha npocek TIMSS ckane koju nsHocm 500 noeHa.

YueHunuwm yetBpTOr paspena n3 Cpbuje octBapyjy CTaTUCTMYKN 3HAYajHO
6osbe onwTe nocturHyhe 13 mateMaTke Of, HbUXOBMX BpLUHaKa 13

pernoHa (bocHa n XepuerosuHa, CeBepeHa MakefoHuja u LipHa

Yuenunun

fopa). YyeTBpTOr
Yuenuuwn uyetspTor paspeaa us Cpbuje octeapyjy 6orme paspepa us Cpbuje

ocTBapunu cy gobpa
onwTe nocturHyhe n3s matematumKke off HUXOBUX BPLUHA-

nocturiyha us marematuke

Ka 13 JepmeHuje, AnbaHuje, ®paHuycke, Mpysuje, Yjeau- Koja ce Hanase U3Hag
mweHnx Apancknx Emupata, baxpenHa, kKao n ca Hosor 3e- npoceka TIMSS

NnaHpa. CKane.

He nocTtoje cTaTCTMUKKM 3HauajHe pasnvke y nocturHyhy 13 mare-
MaTuke nsmehy yuyeHrka ns Cpbuje n rxoBux BpLkbaka n3 Ayctpanu-
je, byrapcke, Utanuje, KasaxctaHa, KaHage, CnoBauke Peny6nuvke n XpBaTcke.

MocturHyhe yueHvKa yetBpTor paspeaa us Cpbuje y obnactv matematmke Merano ce Kpo3
uymknyce TIMSS nctpakuBama y pacnoHy of 508 no 518 noeHa. Kag ce ynopege nocnefra
ABa yuknyca TIMSS 2015 n 2019, gowno je 4O CTaTUCTUYKM 3HAYajHOT Naga y nocTurHyhy us
MaTemaTuke 3a 10 noeHa.

Y nctpaxunary TIMSS 2019 op ykynHor 6poja TecTMpaHux yYeHuKa yeTBpTor paspega y Cp-
6ujn, 7% X JOCTUXKe HanpeaaH MehyHapoaHu H1BO, 32% HUX BUCOK HUBO, 68% yuyeHnKa
ocTBapyje nocturHyhe Ha cpegrbem HUBOY, AOK HajHUKKM HMBO nocTturHyha octBapyje 89%
yueHvKa. [lakne, og yKynHor 6poja TeCTUpaHMX yUeHUKa YeTBpTor paspeda, 11% wux y Cp-
6mjn He ycneBa Aa peLun 3afaTKe KOju 3aXTeBajy HajHUKN HMBO MaTeMaTUYKX KOMMEeTeHuuja.

Y OfHOCY Ha ycnex oCTBapeH Yy NpeTxofHa ABa UcTpaxkmBauka umknyca (TIMSS 2011, 2015),
yueHunum n3 Cpbuje y uctpaxmsamy TIMSS 2019 ocTBapmnm cy 3HauYajHO Makbe NoeHa y cafp-
XUHCKOM floMeHy bpoja n NopaTaka.

YueHnuum n3 Cpbuje cy y umknycy TIMSS 2019, Ha HMBOY 3Hara (NO3HaBame YMHEHNLA),
octBapunn 504 noeHa, Ha HUBOY NMpuMeHe 3Hara 509 noeHa, a Ha HMBOY pe3oHOBara 503
noeHa.

Y uctpaxunsamy TIMSS 2019 yueHnun 13 Cpbuje octBapunmn Cy CTaTUCTUYKM 3HAYajHO Marbe
noeHa Ha 3afjaurMa Koju 3axTeBajy 3Hambe (Mo3HaBatbe YNHbeHNLE) y OfHOCY Ha reHepauujy
yuyeHuka 13 2011, a y JoMeHy NprMeHe Y OGHOCY Ha BpLUHbaKe 13 umknyca 2015. Takohe, re-



10

A

Hepaumja yyeHunKa Koja je yuectsoBana y ncnutmsary TIMSS 2019 octBapuna je ctatuctuu-
K1 3HauyajHO Matrbe MoeHa Ha 3afaluma Koju ce OgHOCe Ha fJOMEH pPe30HOBahe Y OQHOCY Ha
npeTxoAHa ABa UuKnyca.

Y ncrpaxunsamy TIMSS 2019 nokasano ce ga Hema pasnuka usmehy aesojumua (509) n ge-
yaka (507) n3 Cpbuije.

Hema cTatmcTnukmnx 3HauvajHMX MpomeHa y ofHoCy Ha nocTuriyha gesojumua n gevaka y Cp-
6mjn Kpo3 Tpu NcTpaxmBayka yuknyca TIMSS 2011, 2015 1 2019.

ﬂocmrHyha YY€HNKa N3 NpnpoaHnNX HayKa y HeTBPTOM pa3speay

A

YueHnum ns Cpbuje octBapunm cy 517 noeHa Ha TecTy U3 NPUPOAHMX HayKa LITO je cTaTu-
CTUYKM 3HaYajHo BuULe y ogHoCy Ha npocek TIMSS ckane Koju nsHocu 500 noeHa.

YueHunuum yetBpTor paspeaa n3 Cpbuje octBapyjy 60sbe onwTe HayyHo nocTurHyhe of Hrxo-
BUMX BpLUHbaKa 13 pernoHa (bocHa n XepuerosuHa, CeBepeHa MakezoHunja u LipHa [opa).

YueHunuum yetBpTor paspeaa n3 Cpbuje octBapyjy 60sbe onwTe HayyHo NocTUrHyhe op Hrxo-
BMX BplWHaka u3 LWnaHwje, Utanunje, Moptyranuje, benruje, ®paHuycke, Kao 1 O yYeHMKa ca
Hosor 3enanga n Mante.

He nocToje cTaTMCTMYKM 3HauajHe pas3fvMKe y Hay4YHOM MOCTUrHyhy

n3mehy yueHuka 13 Cpbuje n 1XoBKX BpLIHbaKa 13 AycTpanuje, YueHuun

byrapcke, Utannje, KaHage, Cnosauke Penybnuke, XpBaTcke, yeTBpTOr
Typcke, [lancke, XonaHauje, Ayctpuje, CeBepHe Mpcke, He- paspepa u3 Cpbuje
ocTBapunu cy pobpa

nocturiyha us npupogHux
TpeHz aHanm3a nokasyje ga ce nocturHyhe yyeHuka us HayKa Koja ce Hanase

Mayke " o[ y4eHMKa Ca Kmnpa.

NPUPOAHMX HayKa CTaTUCTUYKK 3HAYajHO He Merba Kpo3 M3HaA npoceka
TIMSS

CcKane.

TPW LMKnyca.

Y nctpaxupatrby TIMSS 2019, 7% yuyeHunka n3 Cpbuje focTmxe Ha-
npefaH HUBO 13 MPUPOAHUX HayKa, 36% HUX BUCOK HUBO, 73% yue-

HVKa ocTBapyje nocTurHyhe Ha cpearem HUBOY U HajHUKM HBO NocTurHyha octeapyje 92%
yueHuKa. [lakne, y reHepauujn yetspraka 13 umknyca TIMSS 2019 wux 8% Huje caBnagano
OCHOBHe KomneTeHuuje U3 npnpoaHnx Hayka. OBaj npoueHaT y4yeHnKa ce He Meta 3HayuajHo
oa 2011. roguHe.

Y OKBUPY CafPXMHCKMX JoMeHa y umKknycy TIMSS 2019, yuenunum n3 Cpbuje octBapyjy ctaTu-
CTVMYKM 3HauajHO Behe nocturHyhe y ogHocy Ha onwTe npoceyHo nocturHyhe ns buonorunje
(521 noeH) n ¢usnke (524 noeH), JOK CTAaTUCTUUKIN HUXKe NocTUrHyhe nmajy us reorpaduje
(494 noeHa).

TpeHa aHanv3a nokasyje fa pasnunke y CafpXUHCKNM JOMEHNMA HACY CTaTUCTUYKM 3HaYajHe
y OAHOCY Ha paHuje umknyce TIMSS nctpaxvsatba.



YueHnum n3 Cpbuje, Ha HMBOY 3Hatba (MO3HaBakba YMtbeHUUa) y umknycy TIMSS 2019, ocTea-
pvnu cy 506 noeHa, Ha HMBOY MpKMeHe 3Hatba 526 MoeHa, a Ha HMBOY pe3oHoBatba 518
noeHa.

Kag je y nuTary npoceyHo nocturHyhe yueHvKa Ha 3afjauyMa Koju 3axTeBajy 3Hame (Mo3Ha-
Batbe UntbeHnUa), y umknycy TIMSS 2019 gowwno je 4o CTaTUCTUYKOT 3HaYajHOr Naga y oaHoCYy
Ha umknyc TIMSS 2015 n 2011.

YueHnum n3 Cpbuje cy cee 60/bU 13 LUKNYyCa Y LUMKIYC Kag je y nuTamwy nocturHyhe Ha 3a-
[aLVMa Koju 3axTeBajy MPUIMEHY 3Hatba Y 00MacTyi NPUPOAHUX HayKa, LTO je CTaTUCTUUYKM
3HauvajHo Kapj ce ynopege nogaum u3 2019. ca nogaumma ns 2011. roguHe.

[eHepauvje yuyeHMKa YeTBPTOr pa3peda U3 LMKAyca y LMKyc ocTBapyjy ciMyHo nocturiyhe
Ha 3ajaLnma Koju 3axTeBajy pe3oHOoBame.

NeBojunue (521 noeHa) n3 Cpbuje ocTBapyjy CTaTMCTUYKM 6osba onwTa nocTurHyha o geva-
Ka (513 noeHa) Ha TIMSS 2019 TecTy 13 NpMpPOAHMX HayKa, LUITO HMje 61O Cnyyaj y npeTxoaHa
[Ba UMKnyca.

N3mehy nesojumua 1 gevyaka y Cpbuju nma CTaTUTUUYKMX 3HAYQjHUX pasfivka Y HayYHUM Mo-
cturHyhuma y gfomeHy 6ronoruje y unknycy TIMSS 2019, wTo Huje cnyyaj ca gpyra ABa cagp-
XWNHCKa JOMeHa.
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KOYNAN TIOJMODPH O
MCTPAXHBAIDY TIMNSS 2019

[ornasrbe 1 cagpXu BOAMY 3a UMTakbe M3BellTaja O UcTpaxkmBarby TIMSS 2019
y Penybnuum Cpbujn. Boanu obyxeata KibyuHe MOjMOBE O METOLOMOWKIM W
CAfIPXKMHCKMM acneKTUMa oBe mehyHapoaHe ctyauje.
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BOAWY 3A YATAHE U3BELLTAJA

Boawny obyxBaTa KibyuyHe NojMOBe O METOLOJTOLIKMM U CAiPKUHCKUM aCneKT1Ma OBe CTyAuje Koju
Cy BaXKHU 3a pa3ymeBatbe npoLieca 1 Mcxoaa y NpBoM Lknycy obpasoBama y Penybnuuym Cpbuju.
Takohe, npuKasaHo je 3Hauemwe nojMoBa Koju he omoryhuti unMTaouy afekBaTHO Tymauere
pe3ynTaTa yueHuKa YeTBpTOr paspepaa Ha TIMSS TecTy U3 matemaTvke ¥ MPUPOAHMX HayKa. Y3
TO, unTanay he MmMaTn NpUNNKe Aa ce ynosHa v ca KOHTEKCTyanH1M Bapujabnama v 3Hayemrma
cKanay ynuTHuumma.

MeTtoponoruja TIMSS ncrpaxusata

TIMSS ucTtpaxmBarbe nprnaga KaTeropuvju BeMKMX KOMMApaTUBHUX UCTPaXKUBaYKMX CTyauja
(large scale assessment studies) Koje npuMekbyje KBaHTUTATUBHM METOAOJSOWKM MNPUCTYI
Ha HaLMOHaNHOM penpe3eHTaTVBHOM Y30pKy LWKOMa Yy MpoydyaBaky MocTUrHyha yuyeHuKa
N KOHTEKCTyanHuWx Bapujabnu Koje ux objawarbaBajy. KBaHTuTaTMBHa meTogosnoruja TIMSS
nctpaxunsamwa omoryhasa fa ce 13BOAe MOY3AaHU 3aKbyulm 0 NocTurHyhy yyeHrka yeTBpTor
pa3pegna 13 MaTeMaTUKe 1 NPUPOAHUX HayKa ynopehyjyhu ux ca nocturHyhuma gpyrvx yueHvka
y cBeTy. Nopep Tora, uctpaxusare omoryhaBa fa nopefvMmMo nogatke o KBanuTeTy HacTase,
HaUMHUMA MOYy4YaBakba YYEHUKa y YeTBPTOM paspepy, KOHTEKCTY LUKOMe y KOjoj yYeHuun yuye
1 nopoanyHMM Bapujabnama Koje pgonpuHoce nocturHyhrma yyeHuka, ca UCTUM nopauumMa
y 3eM/baMa pervoHa, EBpone n cBeta. Y oksupy TIMSS nctpaxunBama npuKyrsbajy ce nogauu
nomohy fBe BpCTe MHCTpyMeHaTa: TecT nocTurHyha (cBecke) u KOHTEKCTyanHW YMUTHULN.
YueHnum nonymwasajy 06a MHCTPYMEHTa, AOK yuyuTerbyu, AUPEKTOPK, poauTesbu/cTapateru u
eKCnepTy 3a KYPUKYym MOMyHaBajy KOHTEKCTYasHe YMUTHUKE KOju CY UM HaMeHEH.

Oculyparee kganuwetua y TIMSS uctupaxusarey

CncTemMaTCKMM 1 MaX</bMBMM MnaHupamem, npahewem n AokymeHToBakbem MehyHapoaHa
acoumjaumja 3a esanyauujy nocturiyha (IEA) HacToju pa ocurypa KBanuTeT y mpunpemu u
peanusaunju TIMSS nctpaxunsama Ha TepeHy y HaLUMOHaNHNM KoHTeKcTuMa. Mimajyhn y Buay da
Ce OBO VCTpa)xuBare peannsyje Ha HaLUMOHANHO penpe3eHTaTVBHOM Y30PKY YUYeHMKa Y CBaKOj
3eM/bM, HEOMXOAHO je fla ce ocurypa noToBarbe NpUHLMNa 1 Npaswuia npu y30pKoBakby LIKoSa
N YUYEHMKa KOjU YUeCTBYjy Y NCTpaxunBatmby. [paTu ce npouec Kperpara TeCToBa 1 YNUTHUKA KOju
nogpasymeBa CTPOry KOHTPONY NpeBofa MHCTPYMeHaTa Ha HaLMOHaJTHM je3nK 360r ynopeamnBocTy
poburjeHnx nopataka. Takohe, npaTtu ce npouec NpuKyn/bakba Noaataka v NpoBepana ce TaYHOCT
1 [OCNeAHOCT CBMX NoAaTaka yHyTap 3emsbe 1 mehy 3em/bama. 3a ycnewHo peanv3oBakbe 0BOT
npoueca 3aay»eHo je CTaTUCTUUKO oferbetbe y Xambypry. Tokom cnposofera ncTpaxusarba Ha
TepeHy, nopef HaluMoHanHe KoHTpone, obaB/ba ce 1 MehyHapoaHa KOHTpona Koja NnoapasymeBa
noceTy wkKonama, npahere 1 n3BelTaBakbe 0 NpoLecy TecTupama. Victpaknsauke npouenype
cy ycknaheHe ca eBPOMCKMM AOKYMEHTMMa Kao wWTo cy [leknapaumja o 3aWTWTX NopaTaka
(Data Protection Declaration) n OnwTa ypeg6a o 3awtntn nogaTaka (General Data Protection
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Regulation), Kao 1 ca n3meHama 1 fonyHama 3akoHa Koju Cy cneundunyHm 3a CBaKy 3eMiby Koja je
yJyecTBoOBana y ucrpaxmnsary TIMSS 2019.

Y30pak uctupaxuearba

Y CBakoj 3emM/bu W/WNM PErmoHanHOM eHTUTeTY Koju yuyecTByjy y TIMSS wuctpaxkuBamy
HeonxofHO je da ce dopmupa penpeseHTaTUBaH y3opak wkona. QopmMmrparbe HauMOHaIHOr
penpe3eHTaTMBHOr y30pKa Yy rmaBHOM mcrpaxusamy TIMSS 2019 3axTeBano je KOHTUHyUpaHy
capafhy CBake 3emsbe Ca CTaTUCTUYKUM oferbereM 13 KaHage (Statistics Canada), opemerem
3a ctaTncTuky n3 Xambéypra (IEA DPC) n ogemerem 3a ctatnctuky MehyHapogHe opraHusayuje
3a eBanyauujy nocturHyha (IEA) ns Amctepgama. OBe CTpyUHe 1 He3aBUCHE MHCTUTYUMje bupajy
HaLMOHaNHM pernpe3eHTaTUBHM y30pakK 3a CBaKy 3eM/by KOja yuecTByje y nctpakmpamy TIMSS.
Y OCHOBHM HaLpTa 3a Y30pKOBake CToju ,ABOda3HM CTpaTUPUKOBaHM Knactep An3ajH" Y npBoj
dasn y3opkoBama, y30pak ce 6upa Tako WTO 3embe AocTaBe LLIKONCKM OKBUP Koju cappu
MOMMC OCHOBHMX LWIKONa y 3emsbu. LLIKONCKN OKBUP cagpxu wrdprpaHe nofaTke o LWKONama,
Kao 1 gofaTtHe Bapujabne koje 3emsba bmpa y cknagy ca 6yayhum nnaHoBuma Koju ce ogHoce Ha
aHanu3y nopartaka. Ha npumep, aHanu3a Koja ykibyuyje Bapujabne: permoH, rpag/ceno, MmaTuyHa
LWKoNa/n3aBojeHo oferbere. OCHOBHE LWKose ce bupajy No NpuHLMMNY ciyyajHor n3bopa, Tako Aa
CBaka LIKofa MMa nogjefiHaKy WwaHcy aa byae nsabpaHa Aaa yuyecTByje y UCTPaXkMBarby (OCHOBHA
Mepa Koja ce Mpu TOM KOpUCTY je 6poj yueHmKa yeTBpTor paspeda — MOS: measure of size). Y
apyroj dasu ce 6upajy cnydajHum 136opom oferbera 3a LAt paspeq y OKBUPY Y30pPKOBaHe
WwKone. YKonuKko LWwkona nma npeko 100 yueHnKa UnibHe nonynauuje, bupajy ce fBa ogerbera, a
YKONMMKO Ma mMatbe of 100 yueHuKa, b1pa ce camo jeHO Ofe/beHbE.

[Monynayuja y4eHuka koja y4ecmayje y ucmpaxuearey TIMSS 2019

Nctpaxnearwe TIMSS 2019 npoueryje nocturHyha yuyeHuka y 4eTBPTOj M OCMOj FOAWHWU
dopmanHor WwKonoBara, NOA YC/I0BOM Aa je Cpefra CTapoCT Y Bpeme TecTMparba YeTBpTaka
HajMarbe 9,5 rogmHa, a ocMaka Hajmare 13,5 rogumHa. bynyhu pa ce obpa3oBHM cuctemun
pa3nukyjy npema CTpyKTypu, NOANTMKamMa 1 Npakcama y OfHOCY Ha CTapOCT Mnosacka yyeHuKa y
LIKOJTY, HanpeAoBaha M 3afpXaBatba y LWKoJlaMa, MoCToje N3BeCcHe pasnvke y ogabnpy npoceyHe
CTapoCTV YUYEHMKa KOju ce TecTupajy y CBakoj 3em/bu. Hawa 3emsba je oanyumna ga tectmpa
YyUYeHUKe YeTBPTOr pa3peda y nocsiefra Tpu ncTpaxmnsayka umknyca — TIMSS 2011, 2015 n 2019.
Tokom npBe geueHuje 21. BeKa TeCTUPaHU Cy YY4eHULM OCMOr paspepa: umknyc 2003 n 2007.

Wiua ce Gogpasymesa tog GoctuuiHyhuma y uctupaxusarey TIMSS 20197

MocturHyhe cBakor yueHuka Ha TIMSS Tecty nsparkasa ce nomohy npoceka net CKoposa Ha3BaHMX
BepofocTojHe BpenHocTh (plausible values). PauyHare ckopa nocturHyha cBakor yuyeHuka
CNpOBOAN Ce NO C/TIOXKEHOj METOAONOLWKOj Npoueaypu ckanmpara (TIMSS & PIRLS Achievement
Scaling Methodology). Tokom TecTrparba CBakM yuyeHUK gobuja no jeaHy CBeCKy Koja cagpu
3afaTke M3 MaTemaTuke M NPUPOAHMX Hayka. 3afjaum M3 MaTemaTvke U MPUPOJHUX HayKa
06yxBaTajy LUMPOK PacnoH cagpaja 3a ucnutusare. byayhu ga no jegHom ncnutaHmky gobmjamo
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Manu 6poj pesynTaTta Ha TeCTy, penpe3eHTaTUBHOCT NofaTaka 1 3ak/by4Batbe O MOCTUTHYNY Ha
OCHOBY OpOja TauHMX 1 NOrpeLlHNX oAroBopa Mory 6utn HenoysgaHu. Kako 6u oBaj npobnem
6o npesasuheH, MeTofono3n 13 mehyHapoaHOr LieHTpa pa3BUAN CYy MeTO[ BEpPOLOCTOjHUX
BpeaHOCTN. YMeCTO M3padyHaBaka CKOpa 3a CBakKor UCMUTAaHMKA Ha OCHOBY HeroBor OfroBopa
Ha TeCTy 1 NOTOM 3aK/byurBakba O MapaMeTprma nonysawuje, oBa MeTofia KOpUCTU CBE AOCTYMHE
nogaTke O yueCHMLUMMA y TeCTMPakby — KaKo CBe OAroBOpe yUueHMKa Ha 3aaTKe Koju Cy UM 3agaTw,
TaKo 1 pasnuumnTe nHPopmaLmje N3 KOHTEKCTYaNHUX YNUTHKKA. [loAaTHO ce Yy MPOLEHY YKibyuyjy
M NOJaLM U3 MPEeTXOAHOT LMKIYCa 3a 3aJaTKe KOju ce MOoHaBIbajy (trend items). AKO NX KOPUCTUMO
Ha UHAVBUAYANHOM HMBOY, BEPOLOCTOjHE BPEAHOCTM MPYKajy HeOOjeKTBHe npoLueHe 3Haha
nojefvHauYHUX yyeHvka. Mehytum, Kaga ce rpynuily, BepoAoCTOjHe BPEe[HOCTM ajy 00jeKTUBHY
NpoLEeHy KapaKTepucTrKa nonynauumje (HNp. npoceun 1 BapujaHca 3a ogpeheHe rpyne).

3Hauerve TIMSS ckane

Y nctpaxusary TIMSS 2019 kKopucTtu ce Teopuja ctaBckor ogrosopa (IRT — item response the-
ory) 3a cymmpare nocturHyha yueHumka Ha ckanu umja je npoceyHa BpefgHocT 500 moeHa ca
cTaHpapaHom gesujaumjom 100. OBo 3Hauu Aa ce pesyntati 3a 68% yuyeHnKa Koju cy yuecTBoBanu
y TecTupatby Hanase mnamehy 400 n 600 noeHa Ha ckanu (1j. 500 + 1 SD), gokK je 95% pe3ynTata
yueHuKa y pacrnoHy nsmehy 300 n 700 noeHa Ha ckanu (1j. 500 + 2 C[]). Ckane 3a MaTeMaTuKy
N NPUPOAHE HayKe MMajy UCTY LieHTpanHy BPeAHOCT, afn Cy OHe KOHCTPyMCaHe He3aBWCHO U
Tpebano 6u nx aHanusnpaTy oaBojeHo. He 61 6uUNo MeToAONOLWKN KOPEKTHO Aa ce TBpAW Aa je
YUYEHUK NogjefHako 3Hao obe 061acTy yKONMKO je MMao no 520 NoeHa 1 Ha TeCTY 13 MaTeMaTuKe
W Ha TeCcTy U3 NPUPOAHMX HayKa. MNocturHyhe jegHor yuyeHuKa je penaTtuBHO y OAHOCY Ha apyre
yUYeHVKe Ha HUBOY jefiHe 0b6nacTu (HNp. MaTeMaTuKe), anv He 1 n3mehy aABe obnactu (MaTtemaTrke
1 NpUpoAHKX HayKa). [looaTHo, BaXkHO je fla ce Harnacu ga Huje moryhe fa ce nopege nocturHyha
YUeHMKa 3a YeTBpPTU 1 ocMu pasped. NocturHyhe Ha TIMSS ckanu He MoXe ga ce onuile Ha
anconyTaH HauuH, Beh camo y cMUCNy penaTMBHOT YUUHKa (BULLET UK HUXKET), Ha npumep, Mehy
3em/baMa 1 TOKOM BpemeHa. Metogonoruja TIMSS ncTpakmBarba 3aCHOBaHa je Ha npoueHama
nocturHyha Koje cy ycnoctaerbeHe 1995. roanHe u Ha Taj HauuH moryhe je npatuth TpeHAoBe
nocturHyha yyeHnka 13 Luknyca y LMKnyc Ha ogpeheHom y3pacTy.

Clwaluuctuuyka 3HadyajHocw

TepMUH cmamucmuy4ka 3Ha4yajHocm ce KOpucTn fa 6u ce onucane pasnvke Koje Cy 3HavajHe Ha
HuBoy 0,05 WTO yKa3syje Aa je pa3nuka cTBapHa 1 Aa 6u ce Ta pas3nuka jaBuna y Hajmame 95 og 100
aHanusa kKaga 6u ce nopehere NoHOBUNO. TepMUH 3Ha4yajHocm He Tpeba MeLaTn ca 3HauYeHem
TepPMUHa 8aXaH/6UMAH KOjU je 3aCHOBaH Ha NPOLIEHN, @ He Ha CTaTUCTUYKOM nopehemy. MNpema
TOMe, HeKe pasfivke Mory 6UTK BaXkHe anun He U CTaTUCTUYKM 3HaYajHe, oK Apyre pasnvke Mory
6UTK HEBaXKHe, anm JOCTUXKY CTAaTUCTMUKY 3HaYajHOCT jep je npoueHa TauHuja. [lakne, Huje BaxKHa
BE/IMUMHA pa3nuKe M3pa)keHa Yy MOeHMMa, Hero Ja nv je npoueHa TMX pasfivka CTaTUCTUUKK
3HauajHa nnn Huje. Ha npumep, pasnuka namehy 512 n 515 noeHa y nocturHyhy yyeHuka moxe
61TV Mana, any CTaTUCTUYKM 3HaYajHa.
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MehyHapoaHe BpeaHOCTM Koje ce Kopucute 3a nopehere pesyntata

MocTturHyha yyeHuka mory fa ce CTaTUCTUUYKKM Nnopefe Ha TPY HauMHa, Tako LWTO Ce OCNlakbaMo
Ha: (1) npoceuny BpegHocT TIMSS ckane koja usHocu 500 noeHa (TIMSS scale centerpoint); (2)
mehyHapogHu npocek u/vnu nomohy (3) mehyHapopHe megunjaHe.

MNpoceyHa BpenHOCT cKane y uctpaxmaamy TIMSS 2019 omoryhasa Ham ia nopeanmo fobunjeHe
CKOpOBe Ca MPOCEKOM CKane (Koju ocTaje UCTK U3 LMKIyca y UMKIYC), yMeCTo ca eMnupujcKm
n3payyHatum mehyHapoaHMM NpPOCEKOM, Koju 61 ce HEMUHOBHO MeHao, LWTo 61 oTexaBano
nopeherbe nofgataka JOOUjeHUX Y Pa3NINUYNTUM LUKIYCMa OBOT UCTpaXkmBarba. MehyHapoaHu
NPOCEK je cpefrby CKOP 3a CBE 3eMJbe KOje YUecTBYjy y uctpaxunsary TIMSS 2019 Ha ogpeheHom
y3pacHoMm HuBoy. MehyHapogHa meaujaHa fedurHyLLe ce Kao cpefrba Tauka Y paHrpary 3eMarba
npemMa pesyntaty unv npoueHty. o gedmHmnumju, nona 3emarba he nmatn npoueHaT M3Hag,
a nona ucnopg cpeare BpegHoctn. MehyHapogHu npocek 1 meaunjaHa Mory Aa ce pasfiukyjy y
3aBMICHOCTY Of CKYyra 3eMasba Koje he ce nopegutu.

MebyHapogHe pecbepeHiliHe 8pegHociuu

MocturHyha yuyeHnkKa 13 maTemaTvike 1 NPUPOAHNX HayKa MprKasyjy ce 1 MHTepnpeTupajy Ha
OCHOBY MehyHapoaHux pedepeHTHUX BpeaHocTyu (International benchmarks). Moctoje uetupwm
rpyne pedepeHTHUX BPeAHOCTY:

A HanpegHa (625 noeHa),

A BUcoKa (550 noeHa),

A cpepma (475 noeHa),

A HucKa (400 noeHa).
MpeTnocTaB/ba ce Aa yYeHUL, Koju OCTBApYjy HMNpP. BUCOKY pedepeHTHY BpegHocT (550 noeHa),
pelwaBajy 3agatke KojuMa ce oppehyje cpeprba (475 noeHa) N HUCKa pedepeHTHa BpesHOCT
(400 noeHa). bpoj yuyeHurKa Koju ocTBapyjy Buwe pedepeHTHe BPERHOCTU je MarbU Y OJHOCY
Ha 6poj yueHuKa Koju oCTBapyjy Huxe pedepeHTHe BpegHocTu. Y Tabenn 1.1 n 1.2 onucaHe cy

MaTeMaTMyUKe 1 HayYHe KoMMeTeHUuje yYeHrKa ynje ce nocturHyhe kpehe y oksupy ogpeheHnx
rpyna mehyHapoaHux pepepeHTHUX BPegHOCTU.
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Ta6ena 1.1: Onnc nocturHyha 13 matemaTnke npema

mehyHapoaHM pedepeHTHM BpegHOCTMMA Y UcTpakmBamy TIMSS 2019

MehyHapogHa
pedepeHTHa
BpefHoOCT

Onwuc nocturiyha ns marematuke Ha TIMSS Tecty

HAMPEOHA

625

Nno€eHa

Caxxeluak

YyeHunum mory aa pasymejy 1 NprIMeEHe 3Hatbe y PasinynTUM penaTMBHO KOMIIeK-
CHUM cuTyaumjama 1 Aa objacHe CBOje 3aK/byumBarbe. YUeHULM MOry fa pelue pa-
3n1MuuTe cnoxeHe BepbasniHe Npobsieme Koju ce TUYy Lienux 6pojeBa 1 fa NoKaxy Aa
pasymejy pasfiomke 1 geuymManHe 6pojese. YMejy fa npMMeHe 3Harbe O ABOANMEH-
3MIOHANTHUM VAN TPOLVMMEH3NOHANHMM 0BAMLIMMa Ha pa3nnuute cutyauuje. YyeHuum
MOry fia MpUMeHe 1 NprKaxy nofdaTke Kako 61 peLmnm cnoxeHe npobneme.

Ha oBOM H1BOY yueHNLM MOTY Aia peLLe CloXeHe Npobneme Koju yKibyuyjy Lene 6po-
jeBe. OHM Mory fja HaDy BuLLE OA jeAHOT peLLerba 3a Npobnem. YueHuum Mory fja pelue
npobneme ca pasioOMUMMa, Ka0O U OHe Pa3/IoMKe KOju UMajy pasnnuute MMeHuoLe.
Mory na nopehajy no BenuumHu, cabrpajy 1 ogy3smmajy 6pojese Koju umajy jegHy unm
ABe fgeunmane.

YueHuLM mMory Aa NpYMeHe 3Hakbe O ABOAMMEH3VOHANHUM WY TPOAUMEH3MOHAT-
HUM 06NMLMMa Yy Pa3nnMunMTM cuTyauuvjama. Mory fa HaupTajy napanefHe nuHuje u
[a pelle npobneme Koju ce ofHoOCe Ha 0OVM 1 MOBPLUMHY 065Ka. Mory fa Kopucte
nerUp 3a Mepere fyXunHa objekata of moyeTka A0 Kpaja Ha nona jeauHuue u pa
npouunTajy apyre ckane 3a Mepetse.

YueHuum mory aa Tymade 1 npeactaBe nogatke Kako 6u pewwmvnv npobneme Koju ce
cacToje o BULLE KOpaKa.

BUCOKA

550

NnoeHa

Caxxelak

YueHULM nokasyjy KOHLEeNTyasHO pa3ymeBarbe Kako 6y pewwnnn npobneme. OHu
MOry fa pasymejy Lene 6pojeBe Kako 6u pelwmnnn npobneme Koju ce cactoje 13 ABa
Kopaka. Mokasyjy pasymeBare 6pojeBHe NpaBe, cagprkanaua, AenrnoLa 1 3a0KpyKu-
Batba 6pOjeBa, Kao 1 onepaumja Koje ce ofHOCe Ha pa3fioMKe 1 AeLumalnHe 6poje-
Be. YUeHVLM NoKa3yjy 3Hatbe O FeOMETPUjCKUM KapaKTepuCTKama obJiMKa 1 yrinoBa.
Mory faa Tymaue 1 KoprcTe nogaTtke y Tabenama 1 pasnuumtum rpadukoHMmMa Kao 6u
peLwuny npobneme.

YyeHunum Ha OBOM HMBOY MOKa3yjy KOHLENTyasHO pasymeBarbe Lenux 6pojeBa Kako
61 pelmnnm npobneme Koju ce cactoje 13 gBa Kopaka. Mory fa MHoXxe aBouundpeHe
6pojeBe 1 Aa peLle npobneme Koju cagpxe 6pojeBHY NpaBy, pasfioMKe nau geuurman-
He 6pojeBe. MoKa3yjy OCHOBHO pa3ymeBatbe Cajp<aola 1 genvoua 1 Mory Aa 3ao-
Kpy»ke 6pojeBe. YueHnLmM Mory Aa NaeHTUOUKYjy n3pase Koju MpefcTaBbajy CUTyauu-
jy n3 3apaTtka 1 fia Npeno3sHajy 1 Kopucte ogHoce y 1o06po fedrHMcaHUM obpacumuma.
YueHunLm Mory Aa Knacudukyjy 1 nopege pasnnumte obsvKe 1 YrioBe Ha OCHOBY HU-
XOBMX KapakTtepucTtuka. [Mokasyjy ga pasymejy nvHuje cumeTpuje n Mory aa npeno-
3Hajy ogHoce usmehy JBOAUMEH3VIOHANHVIX Y TPOAMMEH3MOHANHNX 06MMKa.

YueHuum mory fa pelle npobneme Koju Cy npefcTaB/beHn y Tabenama, nuta rpadu-
KOHMMa, NMKTOorpadunma, u NMHUjCKUM 1 cTybryactum rpadosuma. Mory aa nopege
ropaTKe 13 [iBe penpeseHTaLmje Kao 61 n3Benu 3akibyuke.
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Caxeluak

YyeHunum mory aa nprMeHe OCHOBHO MaTeMaTUYKO 3Hatbe Y jeJHOCTaBHUM 3ajauuma.
Mory pa pauyHajy ca TpoundpeHnm n yetsopourdpeHmM bpojeBrmMa y pasnnunTim
3afjauymMa. YueHuuy mory aa npenosHajy v HaupTajy obnuke Koju nmajy jeqHocTaBHe
KapakTepucTrke. Mory fa unTajy, 03Haue 1 Tymaye nHdopmaLnje NpeacTaBHheHE Ha
rpaduKoHVMa 1 y Tabenama.

CPEJH A YueHnun Ha oBom HuBOY pasymejy ueTBopoumdpeHe Lene 6pojesa. Mory aa cabepy
1 ogy3my yeTBopoumdpeHe OpojeBe, a MHOXe 1 Aene TpoundpeHe 6pojese y pa-
47 5 3/IMYNTUM CUTYaLMjaMa, Kao 1 Aa pellaBajy npobsieme Koju ce cacToje 113 ABa Kopaka
y padyHamy. Mory fa npenosHajy n3pase Koju NpeActaB/bajy jedHOCTaBHY CUTYyaLujy.

NMoeHa Ha oBom HVBOY AenMMUYHO NO3Hajy onepauuje ca pasnomurma 1 geuymManHum 6po-
jeBmma.

YueHnum mory aa cabupajy 1 ogy3vmajy y 3ajaumma Koju capgprke caTe v MUHYTe.
Mory na ngeHtTdrKyjy 1 HaLpTajy 06nmKe ca jeJHOCTaBHVM KapakTepucTrKama 1 Aa
MoBexy ABOAVMEH3VIOHANIHE U TPUAVMEH3VOHaNHe 0bnuKe.

YueHnLM MOTy Aia uUMTajy, O3Haue 1 Tymauye NHpopmauje Ha rpadrikoHma 1 y Tabe-
nama.

Caxeluak

YueHnLM NMajy OCHOBHO MaTeMaTMYKO 3Hatbe. Mory fa cabupajy, ofy31majy, MHOXe 1
nene aeoundpeHe 1 TpoumndpeHe Lene 6pojese. Mory aa pelue jeaHocTaBHe Bepbar-
He 3apaTke. [locefyjy HEKO 3Hambe O jeAMHULAMa Pa3sioMaka 1 OCHOBHO reomeTpuj-
CKO 3Hare. YUeHUUM MOry fia UnTajy 1 3aBplue jeqHOCTaBHe CTybryacte rpadurkoHe

HWCKA wnrtabene.

Ha oBoM HMBOY yueHuLM No3Hajy 6pojeBe npeko xuibagdy. Mory aa nopehajy no pegy,
cabepy 1 ofy3my Lene 6pojese. Pazymejy y ogpeheHoj Mepy MHOXeEHEe 1 AeJbere
ABoLMppeHnx 6pojeBa. Mory aa pelue BepbanHe npobneme Koju ce cacToje U3 jegHor

Kopaka 1 6pojeBHe peyeHuLie. YMejy la Npeno3Hajy CIMKOBHM NPUKa3s pa3nomkKa Koju
jey obnuky 1/n.

NMO€EHa

YueHnLmM Mory Aia NPENO03Hajy ABOAVMEH3VOHAJTHE Y TPOAVIMEH3UOHATHE FEOMETPU;-
CKe obnuike.

YuyeHuULM Moy Aa unTajy 1 3aBpLuUe jeHOCTaBHe cTybuyacTte rpadvkoHe 1 Tabene.
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Ta6ena 1.2: Onuc nocturHyha 13 NpYpPogHUX HaykKa

npema mehyHapoaHNM pepepeHTHUM BPefHOCTUMA Y UCTpaknBahy TIMSS 2019

MebhyHapopHe
pedepeHTHe
BpefHoCTU

Onwuc nocturiyha ns npupopaHux Hayka Ha TIMSS Tecty

HATIPEOQHA

625

NnoeHa

Caxxeluak

YyeHunum nokasyjy Aa pasymejy XnBy NpUpoAY, HEXKUBY NPUPOIY 1 HayKy O 3eMJbM.
[loHekne pa3ymejy npoLec Hay4YHOr NCTPaXK1Bakba.

YyeHunLM MO3Hajy KapakTepUCTMKE U KMBOTHE NpoLece pasnuyntux opraHv3ama.
Mory pa pasroBapajy O KapakTepucTMKamMa K CTakbMMa matepuje v GU3MUKUM 1
XeMUjcKnx npomeHama. lokasyjy ga pasymejy dusnuke KapakTepuctuke 3emibe,
npouece Ha 3eM/bU U HbeHY UCTOPKjY, Kao 1 NpoLec okpeTara 3emsbe oko CyHua 1
OKO COMCTBEHeE Oce.

YyeHnUM NoKasyjy pasyMeBatbe KapakTepmncTnka 1 >KUBOTHMX NpoLieca pasnnymTimnx
opraHui3ama. YYeHuUM MOry fAa pasroBapajy O Be3ama YHyTap ekocucrtema W
WHTepakuuju nsmehy opraHv3ama v HUXOBOI OKpPYXetba, Kao LUTO je Ha npumep
npeno3sHaBarme OAHOCA MpefaTop — NieH K Kopuwherbe Mpexe UcxpaHe Kako
61 NOEHTUOUKOBANN KUBOTUHE KOje ce TakMmuye 3a XpaHy. Mory fa oueHe au3ajH
eKcnepumMeHTa Kako 6y TeCcTMpann Ha Kojy HauuH CBET/IO 1 BOAA YTWYY Ha pacTt
bubaka.

Mory pa pasroBapajy O KapakTepucTukama WM CTambUma maTtepuje U GU3nuKmum
N XEeMWjCKMX NMpOoMeHama. Y KOHTEKCTY WUCTpakuBaka yuyeHuum mory Aa objacHe
LITa YC/IOB/baBa Op»e pacTBaparbe UBPCTUX MaTepuja, MOTy Aia ogpefe MeTofe 3a
ofBajatbe MellaBMHa YBPCTMX MaTepuja, Kao M Aa pa3ymejy LUTa je BaXXHO TOKOM
ocmyLWIbaBaka 6anaHcMpaHMx TecToBa.

Noka3yjy fa pasymejy Ppr3nuKe KapakTepuctrke 3emsbe, npoueca Ha 3eM/by U HeHyY
ucrtopujy. Ha nprmep, mory fa noexy fBa pasnnuymTa OKpyxera ca MpomMeHama
CTeHa Mop yTulajeM BpemeHa 1 Aa Npeno3Hajy Kako cy ¢opmupaHu docunmn prba.
Pa3ymejy kako ce 3emrba okpehe oko CyHua 1 3Hajy fja OnuLLy Kako poTauuja 3emibe
OKO COMNCTBEHE OCe 1M3a3uBa NPOMEHY AaHa 1 Hohn.

YyeHunLm nokasyjy OCHOBHO 3Harbe 1 BeLTUHE KOoje Cy MOBe3aHe ca UCTPaXKUBAYKM
pafoMm 1 Mory Aa opraHusyjy jefHocTaBHe ekcripumeHnTe. Mory fa vn3Befy 3ak/byuke
Ha OCHOBY OMnwca v aunjarpama.




MOMABJbE1 21

Caxeluak

YueHnum ncKasyjy U npuMetbyjy 3Hatbe O XMBOj MPUPOAN, HEXMBOj Mpupoan n
HayLn O 3em/bU. YUeHULM MO3HAjy KapaKTepUCTUKE OUbaka, XMBOTUHA U HUXOB
»KMBOTHU UMKNyC. [puMetbyjy 3Hatbe 0 eKOCUCTEMMMA, Kao U MHTEePaKUUju Jbyan 1
ApYrnx opraHuM3amMa ca CBOjUM OKpYXKetbeM. YUeHMUM MOKa3syjy 3Hatbe O CTarbMMa
N KapakTepucTukama maTtepuje 1 NpeHoca eHeprinje y NpakTMYHOM KOHTEKCTY, Kao
N OeNMMUYHO MO3HaBare CUla U KpeTarba. YUeHNUM 3Hajy pasnnuute YmmbeHuue
0 GU3MYKMM KapaKTepucTMKama 3eMibe 1 MoKasyjy OCHOBHO pa3yMeBare cuctema
3emrba — Mecey - CyHue.

YueHnUM nokasyjy 3Hame O KapaKTepucTvKama 6urbaka 1 »K1BoTuha. Ha npumep,
5 5 O OHUW MOy [ia Pa3fvKyjy »uBa 6uha of eneMeHaTa HeXXuBe MPUPOAE U A MOKaXy
NCTO 3Hatbe O XKMBOTHOM LIMKNYCYy 6U/baka 1 XMBOTWHA. YUEHULM MOTY @ MPUMEHe

NMnoeHa 3Hahe 0 eKOCUCTEMMMA M HTePaKLMjy OpraHn3ama ca CBOjUM OKpYKekeM. YueHnun
pa3ymejy Kako ce wupe 3apasHe bonectu.
YueHnuM nokasyjy 3Hambe O CTambVMa U KapakTepucTukama matepuje. Pasymejy
OCHOBHE KapaKTepucTuke MmarHeTta. [loka3syjy Ha OCHOBHOM HUBOY pa3ymeBatba
Kako ce ¢opmupa ceHka. lNprmetbyjy 3Harbe O NMPeHOCy eHepruje y MPakTUYHUM
KOHTEKCTVIMA 1 MOKa3yjy AeNIMMUYHO pa3yMeBatbe CUNe 1 KpeTame.
YueHunum 3Hajy pasnuuute nHbopmaumje o GU3NYKNM KapakTepucTriKkama 3embe r
nokasyjy OCHOBHO pa3ymeBatbe cuctema 3emsba — Mecel, — CyHue.

YyeHuuun mory fia JIoHOCe jegHOCTaBHe 3aK/byuke Kopuctehu mogene u gujarpame.

Caxeluak

YueHnumn nokasyjy fia pasymejy HeKe acrekTte NPUPOAHNX HayKa 1 UCKa3yjy 3Hatbe Yy

Be3U Ca tbiIMa. YUeHMLM NoKasyjy OCHOBHA 3Hatba O 6u/bkama 1 >KnBoTutbama. OHK

3Hajy HEeLITO O KapaKTepuKama MaTepuje 1 HeKe YnitbeHULIE O eNEKTUPULIUTETY 1 MOTY

Aa NPUMeHe OCHOBHA 3Hatba O CIama 1 KpeTatby. [oKasyjy 0OCHOBHO pasymeBatbe 0
CPE ﬂ H A ¢usnuknm kapaktepuctukama 3eme.

YyeHuU NnoKasyjy OCHOBHO 3Hake O TOMe LUTa je bu/bKama NoTpebHo Aa npexuse n
O HEKMM KapaKTepUCTUKaMa KNBOTUHA.
YyeHnun mory fa npenosHajy pasivynte KapakTepucTuke matepuje, nokasyjy Aa

pa3yMejy jefHOCTaBHa CTpyjHa Kosa U MOry Aa MprYIMEHe OCHOBHO 3Hatbe O cuama
U KpeTamy.

NMNo€Ha

lMoKa3yjy OCHOBHO pa3yMeBakbe 0 GU3NUYKNM KapaKTepucTukama 3emsbe.

YyeHuuy mory fa noBexy nHdopmaluje u3 gnjarpama ca HeKMM OCHOBHUM HayYHUM
KOHLenTuma.

Caxeluak

Y4yeHUUM NOKasyjy OrpaHNYEHO 3Hakbe O HayYHVM YMHEHMULIAMA.

4OO YueHULM Ha OBOM HUBOY MOKa3yjy Aa MOry [a Mpeno3Hajy Aa Cy HeKe >KUBOTUHE

KnumetrbaLly, fia HEKM mMaTepujany 60/be NPoBoOLe TOMNOTY Of APYrUX maTepujana,
NMo€Ha Kao 1 fia Cy BOAA 1 3eM/bULLITE MpMpoAHa boraTcTaa.
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O UCTPAXKKUBAIDY
TIMSS 2019

Mornasrbe 2 cafpu ofroBope Ha cneaeha nutarba:

> > > > > >

Ko je yuectBoBao y nctpaxunsarby TIMSS 20197

LLITa je dokyc ncTpaxkmBarba TIMSS 20197

Koju cappaju 1 [oMeHu ce Npoyyaeajy y uctpaxusarby TIMSS 20197
Koju TecToBM nocTurHyNa ce kopucte y nctpaxumnsarby TIMSS 20197

KOjW KOHTEKCTYaNnHW YIUTHULM Ce KopucTe y ucTpaxkmarby TIMSS 20197
Koje cy koHTeKCTyanHe Bapwjabne BaxHe 3a NoCTUrHyhe yyeHnKa?
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KO JEYYECTBOBAO Y UCTPAXKMUBARY TIMSS 2019?

Lunknyc TIMSS 2019 peanun3oBaH je y 64 06pa3oBHa cMcTeMa LIMPOM CBeTa. Y TeCTUpakby YYeHrKa
yeTBpPTOr pa3pefa yyecTBoBano je 58 06pa3oBHUX cucTeEMa CBeTa, YKibyuyjyhu n Penybnuky
Cpbuijy.

MebhyHapogHu y3opak y ucidpaxusarby TIMSS 2019

3emsbe Koje cy yyecTBOBane y uctpaxumaamy TIMSS 2019 6une cy (a36yuHum penom): AsepbejiiaH,
Anb6aHwuja, Ayctpanuja, Ayctpuja, baxpeuH, benruja (OnaHgpwja), bocHa n XepuerosuHa, byrapcka,
lpy3uja, daHcka, Ervnat, EHrnecka, W3paen, Wpcka, Ucnamnctuuka Penybnuka WpaH, Utanuja,
JanaH, JepmeHnja, JopaaH, JyxxkHoadpuuka Penybnuka, KazaxctaH, KaHaga, Katap, KuHecku Tajnej
(TajeaH), Kunap, KocoBo, KyBajT, JlnbaH, JlIntBaHuja, JleToHnja, Mahapcka, Maneswnja, ManTa,
Mapoko, Hemauka, Hosu 3enaHg, Hopgewka, OmaH, MNakucTaH, Mosbcka, MopTyran, Peny6nvka
Kopeja, PymyHuja, Pycuja, Cayanjcka Apabuja, CeBepHa Mpcka, CeBepHa MakenoHuja, CnHranyp,
CjepurbeHe Amepunuke [pxaBe, CnoBauka Penybnuka, Cpbumja, Typcka, YjeaureHn Apancku
Emupatn, ®uHcka, OpaHuycka, Gunununn, XonaHguja, XoHr KoHr CAP, XpBaTtcka, LipHa lopa,
Yewka Penybnuka, Yune, lWeeacka n LWnanwja. Ha Cnnum 2.1 je npenctaB/beHa mana ceeTa v

3emM/be Koje Cy yuecTBoBarne y nctpakmsamy TIMSS 2019.

Cnuka 2.1: 3em/be Koje cy yuecTBOBase y uctpaxumsamy TIMSS 2019

3emme yuecuue TIMSS 2019

| octann

| cPeniA INDONE S_IA ‘nrv‘\wuwu
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MNopepn TecTupara Ha HaLMOHaNHOM HMBOY, ogpeheHe 3em/be MOry fa ce ognyye Aa cnposegy
NCTpaxnBake 1 3a 13[BOjeHe 0Opa3oBHEe eHTUTeTe, pernoHe u/unu rpagose (benchmarking
participants), kako 61 06e36enune nogaTHe HdopMmaLmje o npahery NnocTurHyha ns matematuke
1 NPUPOAHMUX HayKa. VicTpakmBarbe ce obaB/ba Ha pernpe3eHTaTVBHOM Y30PKY 3a KOHKPETHU
N3[BOjeHN eHTUTET, KOju je YCNoCTaB/beH MO NCTUM MPUHLMMIVMA Kao 1 33 HaLMOHAJTHW Y30paK.
N360p popaTHMX eHTUTETa MOXe fa ce Merba Y CBakoM Luknycy. Y nctpaxusamy TIMSS 2019
13aBOjeHn eHTUTETV 6rnun cy: Aby [labum 13 YjeammeHnx Apanckux Emuparta, lybav n3 YjeammeHumx
Apanckux Emuparta, layteHr us JykHoappuuke Peny6nuke, Keebek n3 KaHage, Magpug u3
LnaHwnje, Mockea un3 Pycuje, OHTapuro 13 KaHage v 3anagHu pt 13 JyxkHoadppuuke Penybnuke.

YuyectBoBano je npubnuxHo 580.000 yueHuka y ceety. Of Tor 6poja je Buwie og 330.000 yueHunka
yeTBpPTOr pa3peaa. YnutHuke je nonyHuno oko 310.000 poguterba/ctapaTesba yueHrKa YeTBpTor
pa3pena, 11.000 gnpekTopa OCHOBHUX LWKosa 1 22.000 yunTesrba 1 HaCTaBHUKa YETBPTOT 1 OCMOT

paspega.
HayuoHanHu y3opak y uctupaxueareby TIMSS 2019

Cpb6uja je Ha HUBOY YeTBPTOr pa3pea yyecTBoBana no Tpehu nyTy ncrpaxnsamy TIMSS 2019. Y
nUTamby je penpeseHTaTUBHM Y30paK yUYeHnKa YeTBPTOr pa3peaa Koju npaTte HacTaBy Ha CPNCKOM
je3uKy (13y3eB WKona Ha Kocosy 1 MeTtoxuju).

Penpe3eHTaTVBHU y30paK yuYeHUKa YeTBPTOr paspeda y uctpaxmatby TIMSS 2019 6a3mpa ce
Ha HajMarbe 95% yuyeHMrKa 13 nonynauuje CBUX YeTBpTaka y jeaHoj 3emsbi. O6pa3oBHY cUCTEMI
ce Hajuewhe opanlyuyjy Aa He yK/byuye LUKONE KOje Cy HaMeheHe WCK/byUYMBO yYeHULMa Koju
nmajy Tewkohe y pa3Bojy unum wkone Koje noxaha jako manu 6poj yueHrKa unsbHe nonynauuje.
MocmaTtpaHo y KoHTeKCTY Cpbuje, y y30paKk HUCY Guiie yKIbyUyeHe crelunjanHe WKose Koje noxahajy
[eua Koja umajy Tewkohe y pa3Bojy, LUKOJEe Y KOjuMa ce HacTaBa MCK/by4lrBO OfiBUja Ha je3mumma
MahMHa, Kao U1 LIKONe Y Kojuma MMa Marbe of TPU YUYeHuKa Koju noxahajy ueTBpTu paspes.
Mocmatpajyhn Ha HMBOY oflefbera, OQHOCHO YUYEHUKA, Y Y30paK HUCY 6UNN yKIbyUeHW YYeHnLm
Koju nMajy Telwkohe y pa3Bojy,> Kao HU YYeHULM KOjMa CPICKM je3rK Huje MPBU. Y UCTpaKuBamy
TIMSS 2019 3a Cpbujy BenvunHa nonynauuje Koja je unHuna 6asy penpeseHTaTUBHOI Y30pKa
n3Hocmna je namehy 90% n 95% cBux YeTBpTaKa. YKynHO je 8,2% AeLe Koja HUCY 6rna yKkibyyeHa
y 6a3y penpeseHTaTUBHOT y30pKa y uctpaxmarby TIMSS 2019. OBaj npoueHaT ncnutaHmka je
HUWXN y ofHOCY Ha umknyc TIMSS 2015 kKaga je yyectBoBano Mare of 90% yyeHuKa yeTBpTor
pa3pepa. Hawa 3emsba y mehyHapogHum mssewTajuma TIMSS 2019 360r oBora uma 03Haky 2
y cynepckpunty. Of yKynHor 6poja 3emarba Koje Cy yuyecTBoBase y nctpaxumsamy TIMSS 2019,
jepHa TpehuHa je nmana o3Haky 1, 2 n/vnu 3 y cynepckpunry, ykibyuyjyhu 1 3embe Kao WTo cy
Cunranyp, Pycuja, KaHaga, Hosu 3enaHg.

PenpeseHTaTiBaH y30paK yueHMKa YeTBPTOr paspeda M3 Halle 3emsbe Koju noxahajy HacTaBy
Ha CPNCKOM je3uky 6umo je cTpatudukoBaH npema pernoHy (beorpag, BojgoguHa n LleHTpanHa
Cpbuja), cteneHy ypbaHu3auuvje Hacerba (rpajcka/ceocka CpefviHa) U Xujepapxuju Lwkone

2 YyeHuUM Koju nmajy Telwkohe y pa3Bojy 61u Cy yKIbyueHU y TeCTUPatbe, anii HIXOBW Pe3ynTaTh HUCY obpahmeaHm.
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(MaTUYHa LWKoNa/M34BojeHO oferbere). Ha Taj HauMH ocurypaHo je ga y3opak afekBaTHO
npefcTaB/ba LWKOJe Ca TepuTopuje Lene 3emibe, U3 MecCTa Koja Cy pasnuuute BenYMHE N 13
LUKONa Koje Cy pa3nunumTe no xmjepapxmuju. Y cBakoj KoM je n3abpaHo Hajmarbe jeIHO oferbere
yeTBPTOr paspena Koje je y4eCcTBOBaNO Yy UCTpaxusamy. KOHKpeTHO, y ctyanju TIMSS 2019 y
HalLIOj 3eMsbM y4eCTBOBArO je:

A 165 OCHOBHUX LLIKONA Y KOjMa Ce HacTaBa M3BOAM Ha CPIICKOM je3nKY U3 TpU pernoHa —

beorpag, BojsoguHa u LleHTpanHa Cpbuja;
A 165 gnpekTopa;
A 214 yuntera;
A 4279 yJyeHuKa;
A 4428 poputerba/cTapatesba.
Op3uB WKona u ogerbera Koju cy npeasuheHn penpeseHTaTMBHUM Y30PKOM [a y4yecTByjy Y

ncrpaxmsamy TIMSS 2019 y Hawoj 3emibu n3Hocmo je 100%, AOK je y TecTUpakby yyecTtoBasno
97% yyeHuKa.

CneundryHmjn NnogaLm o pacnogenu WKona npema cTpatuduKkaLoHmMm Baprjabnama npukasaHu
cy y okBupy lpadukoHa 2.1.

OOODOOOOOOOOOOOOOIOOODOIOOGOOIOIOOOOOOOOIOOOOOOOIIOODOIO OO OO OOOODOIOOIOOIIOOOOOOOOIOOOOOOOOOOOODONOO

FpadmKoH 2.1: Pacnopena wkona npema CTpatudrkauvoHnm Bapujabnama

Avctpnbyumja wkona Tun Hacema Tun o6jekTa
npema pernony

LliKona

49%

Yp6aHo 64% || 3ABojera I12%
oferbetba
= beorpag
= BojsoanHa
LleHtpanHa Cpbuja

KoHTUHynpaHo npahere yuyeHuKa YeTBPTOr paspeda Kpo3 Tpu umknyca TIMSS uctpaxusama
omoryhaBa Ham ja NPOBEPUMO [a NN U Ha KOj/ HaUUH Ce NPOMEHMIO0 NOCTUrHYhe yueHunKa, Kao 1
opHoC nocTurHyha v KOHTEKCTYanHMX Bapujabnn y nepuogy og 2011. go 2019. roguHe.
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LLITa je pokyc nctpakmsara TIMSS 20197

Kypukynym y uctupaxusarey TIMSS 2019

NcTpaxkmearse TIMSS nomarke 3em/bama fa npate v npoLeHe KBaNMTET NoyyvaBamha 1 yueHa TOKOM
Ly>Ker BpeMeHCKOr nepuopa, Kao 1 of uuknyca o uuknyca. [nasHu ¢okyc oBor uctpaxusama je
Ha KYpUKynyMy 13 MaTeMaTuKe 1 NPUPOAHUX HayKa. TIMSS gedurHuLe Tpu HMBOA KYpUKynyma.

o lnaHupaHu Kypukynym (intended curriculum) — KyprKynym Koju je ogpeheH Ha Hauwmo-
HaNHOM MK CUCTEMCKOM HUBOY. Cafp»Kaju y OKBMPY MNAaHMPAHOT KYPUKYNyMa Npy»ajy ofroso-
pe Ha cnepeha nuTama: LLTa ce ouekyje fa yuyeHMUM YeTBPTOr pa3efa Hayye M3 maTemaTuke u
npupoaHnx Hayka? Kako ce 3emibe Mehyco6HO pasnuvKyjy y fomeHy o6pa3oBHMX Ln/beBa npe-
LM3UPAHNX Y HaLMOHATHUM KYpUKynymuma? Y yemy ce pasnukyjy 06pa3oBHU CUCTEMU, LLKOSIE U
yueHnun? Kako Tpeba opraHn3oBaTyi 06pa3oBHM CUCTEM, LLIKOJE 1 HacTaBy Aa bu ce ocurypano
[la yYeHNLM YCBOje KBANIUTETHO 3Hahe 13 06/1acT MaTemMaTrKe U NPUPOAHNX HayKa?

o [llpumerveru Kypukynym (implemented curriculum) — KyprKynym Koju je npumereH y pe-
aIHOM HaCTaBHOM KOHTeKCTY. [lpyrum peurma, OHaKo Kako ra Tymaue v U3BOfe yunuTesbun y yun-
oHuum. Cafpxaju y OKBMPY MPUMeHEHOr KyprKynyma npyxajy oarosope Ha cnefeha nutarba:
LLTa ce 3anpaBo fewasa y yuymoHnuama? Ko 1 Ha Koju HaunH peanusyje HacTaBy MaTteMaTuKke U
NPUPOAHKX HayKa? Ko TO yum 1 Ha Koju HaumH? Kakee ce MoryRHOCTU npyajy yyeHuurmMa na
yye MaTemaTuKky 1 NprpoaHe Hayke? Kako ce HacTaBHe npakce pas3nuKyjy nmehy 3emarba 1 Koju
dakTopun yTUUy Ha oBe Bapujauuje? OaroBopu Ha oBa NUTakba Tpeba fa onuLly KapakTepucTrke
HacTaBHOT 0cobrba M HauMH Ha Koju ce HacTaBa peanu3yje — HacTaBHe MeTOfe 1 CafipXKaje Ha Koje
ce nocebHO CTaB/ba Harnacak.

o OcwsapeHu Kypukynym (attained curriculum) — KypuKynym Koju npy»a oaroBope Ha cne-
peha nuTtara: LTa cy yueHnum 3anpaBo Hayunnm n3 matematmke U NnpupoaHux Hayka? Koje ma-
TemaTuyKe 1 HayyHe KOHLenTe, npoLece 1 CTaBoBe Cy yyeHnum ycsojunu? Koju cy ¢akropu no-
Be3aHW ca MoryhHOCTUMa yuyeHuKa a yuye 1 Kako oy $paktopu yTnuy Ha nocturHyha yueHuka?
He ncnutyje ce camo no3HaBarbe HaCTaBHOT rpajviBa U3 maTeMaThKe U NPUPOAHUX HayKa, Beh 1
OAHOC YYeHMKa npema NoMeHyTUM npeameTma.

Koju cagpxaju u gomeHu ce upoy4asajy y uctupaxusearby TIMSS 20192

Y nctpaxkusarby TIMSS 2019 noctoje ABe 0b6nacTi cagpkaja Koju ce Npoyyasajy: MaTeMaTuKa 1
npupogHe Hayke. PepepeHTHN OKBUP 13 MaTeMaTVKe Y NPUPOAHUX HAyKa 3a YeTBPTU paspes
je cnnuyaH oHoMm Koju je kopuwheH y npeTxogHom umknycy TIMSS 2015. Jowno je 4o nssecHux
M3MeHa y Be31 ca TeMama Koje ce MpoyyaBajy kako 61 capp»kajv TectoBa y Behoj mepu ofpaxasanu
HaLMoOHasHe MfaHoBe U Nporpame, CTaHAapae U ucxoge 13 06/acT MaTeMaTnke v NPUPOAHNX
Hayka. O Tome BuLLe MOXe fa ce npoumnTa y EHumnknonegumju TIMSS 2019 Koja je foCcTynHa Ha cajTy
IEA (nUHK ce Hanasmy pe3rmMey OBOr 13BelLLTaja). PedpepeHTHU OKBMPU 3@ MAaTEMATUMKY U MPUPOAHE
HayKe OpraHn30BaHM Cy OKO ABa OMeHa: CAAPXXNHCKOT Y KOTHUTVBHOT.
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HomeH cappxaja ogpehyje koju he ce capgpaju ouer1BaTh N3 MaTEMATUKE U HayKe. KOTHUTVBHU
JOMEH Mpeunsrpa npoLece pasMumiLbarba 1 06MMKe NoHallaka KOju ce oYekyjy ofl yYyeHuKa y
cuTyaumjama y Kojuma ce 6aBe cagpajyiMa U3 MaTemMaTuKe 1 NPUPOAHUX HayKa. Y Tabenu 2.1
1 2.2 npefcTaB/beHN Cy capprkaju 3a oba JOMeHa, Kao 1 MpoLeHaT 3acTyn/beHOCTH cagpaja u
KOrHUTUBHMX HUBOA Yy TecToBMma TIMSS 2019.

OOV GO OO OO0

Ta6ena 2.1: [lomeHn y maTemaTuLM 33 YETBPTU pa3pes

y uctpaxumsary TIMSS 2019
MaTtemaTuka - CAAPXUNHCKN N KOTHUTNBHN AIOMEH
4. paspep
)J,omer! % 3aCTyn/beHoCTn KorHuTrBHu® % 3acTyn/beHoCTr
cappiaja y TecToBUMa LOMeH y TecToBUMa
bpoj 50 3Hatrbe (No3HaBare YMHbeHNLA) 40
Mepere n reomeTpuja 30 MNpumeHa 40
Mopgaun 20 Pe3soHoBare 20

OOV GO OO OO0

Ta6ena 2.2: [lomeHn y NpUPOAHNM HayKaMa 3a YeTBPTM paspen

y uctpaxusamy TIMSS 2019
anIPOAHe HayKe — CafpPXNHCKN 1 KOTHUTUBHWN AOMEH
4. paspep
[lomeH canpaja % 3acTyn/beHOCTN KorHnTmBHM % 3acTyn/beHoCTN
y TeCToBUMA LOMeH y TecToBUMaA
buonoruja 45 3Hatbe (No3HaBake YNHEHNLIA) 40
(O EVTE] 35 MpumeHa 40
Feorpaduija 20 Pe3oHoBame 20

CBaKv JoOMeH cagprkaja'y MaTemaTULv 1 NPUPOAHNM HayKama cacToju ce of ogpeheHnX TemaTCKmnx
obnacTu, anu n cneynPryHnjx Tema 1 noaTeMa Koje cy AeduHncaHe Kpo3 aHanu3y nnaHvpaHor
KYpuKynyma 3a MateMaTuKy U NPUPOLHEe HayKe 3eMarba Koje ydyecTByjy y nctpaxusary TIMSS
2019.

JomeHu cagpxaja uz matuematuuke

Tpu rnaBHa goMmeHa cagp»aja 13 matematuke y TIMSS 2019 y uetspTom paspegay cy: bpoj, Mepere
n reometpuja u Nogauyw.

bpoj. bpoj npeacTaBrba OCHOBY 13 MaTeMaTKe Kojy 61 yueHnUY Tpebano Aa caBfiagajy TOKOM NpBa
yeTUpW paspena OCHOBHe WKose. [lomeH cafipKaja 6poja cacToju ce o Tpy TemaTcke obnactu. Y
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onucy NCNop NpefcTaB/beHe Cy TeMATCKe 06acTh 1 AaTu cy Nnpumepun noaTema y oksupy TIMSS
TecTa:

A Lenun 6pojeBu (HNp. KOMOVHOBaHbE iBA MW TPV CBOjCTBa OpojeBa unv onepauvja aa v ce
peLIrO HeKM NpaKTMYaH npobnem);

A VI3pa3u, jegHoCTaBHE jefHauYMHE M OQHOCU (HMP. MPOHaNa)Xeke 6poja unu onepauuje
Koju HepocTajy y 6pojeBHOj peueHnum: 17+x=29);

A Pasnomuun n peuumantu 6pojeBu (HNp. Npeno3HaBake pas3fiomaka Kao AesnoBa LenvHe,
npeacTaB/bakbe pasnomaka nomohy peun, 6pojesa unv moaena).

Meperve u ieometipuja. Mepeme je noctynak kBaHTuduKaLmje cBojcTaBa NpeameTa 1 nojasa (HNp.
AYXMHa 1 BpeMme) 3a KOoju Ce oueKyje Aa yyeHUuu murme oBnagajy. OKpyxeHn cmo objektuma
pasnnunTUX ob6rKa 1 BeNIMYMHA, a reoMeTpurja MoMaxKe yYeHnUMa Aa BU3yanusyjy n pasymejy
ofHOC n3mehy obnvka 1 BennumnHa. Y onvucy ucnop npeacraB/beHe cy TemaTcke obnactv v gatu
Ccy npumepwu noaTema y oksupy TIMSS TecTa:

A Mepetbe (HNp. pelaBarbe 3agaTaka Koju yKibyuyjy macy, 3anpemMmHy 1 Bpeme, npenosHa-
Batbe ofpeheHnx TMnoBa n BenuymHa jeanHuLa);

A [leomeTpuja (HNp. Npeno3HaBatbe 1 LpTarbe NapanesHNX U HopPMasHWX Npaea, ynopehu-
Batbe YII0Ba Mo BENNUYUNHN).

lMogayu. Y caBpemeHOM MHOOPMaALMOHOM APYLWTBY yyeHMUmn ce cycpehy ca Benvkum 6pojem
nopataka Koju Cy MpefcTaB/beHU Ha BM3yeslaH HauyuMH MoCpeacTBOM Tabena v rpadukoHa y
pasnMunTUM BpCTama Mefuvja (MHTEPHET, HOBMHE, Yaconmucu, yubeHuuw, Kebure u unaHum).
YueHnuum yeTBpTOr paspesa 6u Tpebano fa pasymejy Kako BM3yesIHO MOTY [la OpraHu3yjy nogaTtke
y rpadukoHuma 1 Tabenama, Aa ageKkBaTHO Tymaue nogatke v ga nx ynopehyjy. Y onucy ncnog
npeacTaB/beHe Cy TemaTcke 0bnacTv u gatv cy npumepu noatema y oksupy TIMSS TecTa:

A YvTarbe, TYMauehe 1 NpefcTaB/batbe NoAaTaka (HMp. Npeno3HaBatbe 1 TYMayete noga-
Taka 13 Tabena, MMKTOrpama, IMHUjCKNX rpadrKoHa);

A Kopuwhere nopataka 3a pellaBatbe npobnema (HNp. BpLiere npopavyHa nogaTaka us
Tabene, KOMOVHOBaHE NojaTaka 13 iBa U BuLLE N3BOPa).

lNonosnHa 3agataka je n3 gomeHa bpoja, ook je 30% 3agaTaka 13 gomeHa Mepetba 1 reomeTpuje
n 20% un3 gomeHa lMNogaun. Buwe mnHdopmaLlmja o goMeHUMa cagpikaja MoOXeTe nornepatv y
PedepeHTHOM okBupy TIMSS 2019 koju ce Hanasu Ha cnegehem nuHKy https://www.iea.nl/
publications/assessment-framework/timss-2019-assessment-frameworks

KoiHutuusHu gomeHu y matuematiuyu

Tpl/l KOTHUTUBHA OOMEHAa Yy MaTeMaTunun 3aXTeBajy pasnnunTe MmMcaoHe npouece 1 rnoHallame
Yy4€HMKa TOKOM pellaBatba 3adaTaKka 13 OBOI HaCTaBHOI npegmeTa.



30 HAUMOHAJNHU U3BELWITAJ: TIMSS 2019 Y CPBMIN

JomeH 3Harea. OBaj OOMEH MNMOoKpKBa NMNOo3HaBamkbe YnHheHNUa, ﬂOjMOBa M NOCTyMaka KOje yyeHnumn

Tpeba Aa 3Hajy.

Mpucehatbe

lNpeno3HaBame

Knacnoukauuja

Pauyrame

MNpey3umarse
Mepere

Mpucehatbe gedrHULMja, TEpMUHOMOrMje, CBOjcTaBa 6poja, MEpPHUX jeanHULa,
reomeTpurjCKNX CBOjCTBaA.

Mpeno3HaBare 6pojeBa, M3pa3za, KonuurHe n obnuka. NpenosHaBarbe eHTUTETA
KOjy Cy MaTeMATUYKM EKBUBANIEHTHU (HNP. EKBUBANEHTHM NMO3HATMX Pa3fioMaka,
JeurManHux 6pojeBa M NpoLeHaTa; pas3nuumTe opujeHTauuje jeqHOCTaBHUX
reoMeTpujckmx eurypa).

Knacudukaumja 6pojeBa, n3pasa, BefvUMHaA 1 ob/MKa NpemMa 3ajefHUYKAM
CBOjCTBUMa.

Pauyratbe nomohy onepaumja +, -, X, + y KOMOMHaUuWjy ca Lenvim 6pojeBrma,
pasfomMuvMa 1 geuumanHmm 6pojesuma.

Kopuwhere nHdopmaumja 13 rpadrkoHa, Tabena, TEeKCTOBA 1 APYriX 13BOPa.
Kopuwhere MepHUX MHCTPYMeHaTa, n3bop ogroeapajyhe mepHe jeguHuue.

Jomen tpumeHe. OBaj LOMEH Ce OJHOCU Ha CMOCOBHOCT YUYeHVKa [1a NMPUMEHE 3Hahbe, Kao U Ha

HbbNXOBO KOHLUENTYaJTHO pa3ymMmeBatbe Kako 6u pewnnn npo6neme nnn oaroBapunn Ha nTama.

Y1BphHurBame

MopenoBatbe

NmnnemeHTupare

Y1BphuBame edukacHuUx onepauuja, cTpaTervja M anata 3a pellaBarbe
yobuyajeHnx npobnema.
MpurKn3aBare nopaTaka y Tabenama unm rpadrKkoHNMA; Kpemparbe jefHaumHa,
HejelHauuHa, reomeTpujckux éurypa, unuM pJujarpama 3a MopfesioBare
Mpo6nemMcKmx cUTyauuja.
lNprvmeHa cTpaTtervja wnu onepauuja Koje YK/byuyjy Mo3HaTe MaTemMaTuyke
KOHLenTe 1 npoueaype.

L omeH pe3oHosara. OBaj AOMEH NpeBa3nnasmn PyTUHCKO pellaBatbe npobnema, obyxeaTta 3afaTke

KOjI/I cagpre HEMNO3HaTe N KOMNJIEKCHE CI/ITyaLl,Vlje, Kao u pellaBake npo6nema Yy BULLE KOpakKa.

AHanusa

NHTerpucame/
CUHTE3a

Esanyaunja
M3Bohetba 3akibyyaka
leHepanu3ayuja

Obpasznoxere

Y1BphMBate, onucreamwe nnm Kopuwherwe ogHoca nsmehy 6pojeBa, U3pasa,
BENNYMHa 1 06nMKa.

[oBe3nBatbe pasNNUUTUX enemMeHaTa 3Hakba, NOCTyrmaka 3a pellaBarbe
npob6nema.

EBanyauuja anTepHaTMBHYX CTpaTervja 3a peluaBame npobdnema.

M3Bohetbe BarbaHx 3aKibyya yTeMerbeHNx Ha MHGopMaLmjama 1 nogawmma.
Kpeuparbe Be3a n3mehy MaTemMaTMUKMX MojaBa Ha LUMPEM NIIaHy.

HaBohere MmaTemaTMuyKuMx aprymeHata Koju noAprkaBajy cTpaTterujy um
peLiemse.
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JomeHu cagpxaja u3 GpupogHux Hayka

Tpw rnaBHa goMeHa cagprkaja y okBupy Kypukynyma TIMSS 2019 3a npupofHe Hayke y YeTBPTOM
pa3speny cy:

A OGuonoruja,

A Ou3mkan

A reorpaduja.

Hanomumwemo ga ce 3agaum M3 NnpupogHnX Hayka y Tecty TIMSS 2019 ogHoce Ha rpaguso 13
HacTaBHoOr npeamerta lMpupoga v apyLwTso.

buonoiuja.Ouekyje ce payueHnumrpage dpyHaameHTanHa 3Hatba O KapakTepUCTKama opraHn3ama:
Kako QYHKLMOHMLLY 1 KaKO KOMYHULMPAjy Ca APYrMM OpraHnM3MUMa 1 ca OKpyXKereM. YYeHnLm
Takohe Tpeba ga Gyay yno3HaTu ca OCHOBHMM Hay4YHMM KOHLIENTUMA O KUBOTHUM LMKITYCUMA,
MexaHu3Mmuma HacnehrBarba 1 JbyACKMM 3apassbeM WTo he gonpuHeTn ga y BULWIMM paspeauma
OBafAajy TUMe Kako JbyACKO Teno QyHKUMOHMILE Ha COPUCTMLMPAH HauuMH. Y Onucy MCMog
npeacTaB/beHe Ccy TemaTcke obnacTv 1 npumepu noatema y y oksupy TIMSS TecTa:

A Kapaktepuctuke 1 KMBOTHU NpoLecn opraHi3amMa (Hip. pasnuka n3mehy XKUBor 1 Hexu-
BOTI 1 OHOra LWTO je NoTPebHO KMBUM GUAMa 3a XUBOT);

A KMBOTHM UMKNycuK, penpoayKumnja n mexaHnsmmn Hacnehreara (HNp. dase y KUBOTHUM
LMKNYCnMa, pasnuke namehy >KMBOTHUX LMKIyca Kof Ourbaka 1 XKMBOTUHA);

A OpraHusmu, XXMBOTHa cpeanHa 1 ogHoc usmehy rux (HAp. dpr3nyke ocobuHe 1 NoHalua-
Hoe XMBUX 61N KOju UM NMOMaXKy fia MPEXMBE Y OKPYXKekby);

A Ekocuctemun (HNp. ogHOCK y jeAHOCTaBHMM NaHLMMa UCXPaHe);

A Jbyncko 3gpaBrbe (HNp. NpeHoLwee, NPeBeHLMja U CUMMNTOMW 3apa3Hux 6onectu).

Qu3uka. YueHnUM yeTBpTOr paspepa Tpeba fa pasymejy dusmuka cTara Matepuje (UBPCTa, TeUHa
1 racoBuTa), Kao 1 yobnuajeHe NpomMeHe CTara 1 06nrKe MaTepuja Koje NpeAcTaB/bajy OCHOBY 3a
npoyyaBatbe GU3KKe 1 Xemuje y BULIMM pa3pesiMa OCHOBHe LwKose. Ha 0BOM HVBOY, yueHuLM Takohe
Tpeba fa 3Hajy Koju Cy yobuuajeHn o6nunum 1 N3Bopu eHepruje 1 HUXoBY NPaKTNYHY ynoTpeby, Kao
N Aa pasymejy OCHOBHEe NMOjMOBe O CBETIOCTW, 3BYKY, eNeKTPULUTETY 1 MarHeTu3my. [poyyasare
nojmoBa cune 1 KpeTarwa omoryhasa ia yueHUUM pa3ymejy Ha KOjy HaumH Cime MPOoYy3poKy]y NoKpeTe
Y FbMIXOBOM HEMOCPeHOM OKpY»Ketby, NonyT edeKTa cune rpaButaluje, rypama uim sByyemna. Y onmucy
ncnof NpeacTaB/beHe Cy TemaTcke 06iacTv 1 pumepu noatema y y okBupy TIMSS Tecra:

A Knacndukaumja n cBojcTBa MaTepuje U MPOMeHe y MaTepuju (HNp. Gr3muKa CBOjCTBA Kao
OCHOBa 3a Knacuoukauujy matepuje);

A O6J‘II/ILI,I/I eHeprl/lje M NpeHoWweHa eHeprl/lje (HI'Ip. CBETJIOCT N 3BYK 'Y CBAKOAHEBHOM XXWNBO-
TY);

A CHara u KpeTatbe (HNp. Mo3HaTe CUe 1 KpeTakbe Npeamerta).
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leoipacpuja. YueHnum 6mu Tpebano Aa MMajy onwTe 3Hake O CTPYKTYPU U KapaKTepucTrKama
du3nuKkor ctatba 3emsbrHe NOBPLUVIHE, Kao 1 O Kopulhery HajBakHUjUX 3eM/bUHKX pecypca.
YueHnun Takohe Tpeba ga Gyay y cTamby Aa Onuvily Heke of 3eM/bUHMX npoueca y CcMuciy
YOU/bMBUX MPOMEHa 1 fja pa3yMejy BpeMeHCKM OKBMP TOKOM KOjer Cy ce TakBe NpOoMeHe gorogusne.
YueHnum yeTBpTOr paspena Takohe Tpeba Aa NoKaxKy pasymeBarbe 0 MecTy 3emsbe y CyHUeBOM
CUCTEMY 3aCHOBaHO Ha MocMaTpaky obpasalia NpomeHa Ha 3emsby U Ha Heby. Y onucy mncnop
npefcTaB/beHe Cy TemaTcke o6nacTu 1 Nnpumepu noaTema y y oksumpy TIMSS TecTa:

A  Ousnuke KapakTepuCTrKe 3eMrbe, pecypcu U Nctopuja (HNp. pecypcu Koju ce KopucTe y
CBaKOAHEBHOM XUBOTY, Kao WITO Cy BOAa, BETaApP, T/10O, LWWymMe, HaC])Ta, npunpogHn rac, MMHe-
panu);

A Bpeme 1 kKnuma Ha 3em/bu (HNpP. NPOMEHa CTakba BOAE TOKOM YOOUUYAjHUX BPEMEHCKUX
porahaja, Kao WTo je dpopmupare 0bnaka, CTBapare poce, CHera 1 Kulue);

A 3emba y CyHueBOM cucTemy (HMp. 06jekTn y CyHUEBOM CUCTEMY U HbMXOBO KpeTakbe, 3e-
M/bMHO KpeTahe).

KoiHutuusHu gomeHu y UpupOgHUM Haykama

Tpy KOrHWTMBHa AOMEHa Y MPUPOAHUM HayKaMa 3axTeBajy pasnnuymTe MMUCAOHE MpoLece U
MoHallakbe yYeHNKa TOKOM peLlaBahba 3aaTaka 13 NpUpoaHUX HayKa.

JomeH 3Hara. 3apaurMma Koju ce Hanase y OBOM [OMEHY MpOoLeryjy Ce 3Hatbe yYyeHMKa o
YMbeHMLaMa, O4HOCUMMA, MPOLIECMA, KOHLEMTIMA U ONPEMU.

HaBohere umrbeHuua, ofgHOCa M KOHLenaTa; KapakTepucTika oppeheHunx
Mpucehare/ opraHu3ama, MaTepujana 1 npoleca; naeHTndnKoBare ogrosapajyhvix HaunHa
npeno3HaBarbe Kopuwhera HayyHe ompeme ¥ MOCTyMaKka; Mpeno3HaBame 1 Kopuwhere
Hay4YHOr peyHuKa, cumbona, ckpaheHunua, jeAnHNLa 1 cKana.
o OnuncrBame CBOjCTaBa, CTPYKTYpe 1 dyHKLUMje opraH1u3ama U Matepujana, kao u
nucvsaree opHoca Mehy opraHusMuma, matepujanrma, npoLecuma u eHoMeHnmMa.
HaBohemwe npumepa opraHu3ama, Matepujania W npoueca Koju nocegyjy

[aBarbe npumepa
ofpeheHe KapakTepucTuke.

,ﬂOMEH upumere. 3agaunm Yy OBOM AOMeHY OQHOCE C€ Ha NMPUMEHY YnmbeHnua, NpMMeEHY 3Hatba O
OA4HOCKMa, npouecMa N KOHUENTMA, Kao U 3Hatba O NPUMEHU onpemMe U NocCTynaka y HaCTaBu
NPUPOAHNX HayKa.

yTBpF)I/IBaH:e nnn onncrnBatbe CJIMYHOCTU U pa3iiika |/|3meF)y rpyna opraHn3ama,

Mopehene/ .

maTepujana WM MpoLeca; pasfiMkoBatbe, KlacuprKoBame WM CopTUParbe
CynpoTcTaBrbame/ . .

nojeauHaYyHUX NpeameTa, Matepujana, opraHv3ama, kao 1 npotieca, 3aCHOBaHO
Knacudurkoarbe .

Ha KapaKTepucTnkama 1 CBOjCTBUMA.

[NloBe3mBata 3Harbe O HayYHUM MOjMOBMMA Ca CBOjCTBMMA, MOHALLAHKMMA,
lNoBe3umBare HauMHOM yroTpebe HeKOor npeaMeTa, OpraHM3Ma WAM MaTepuvjana nyTem

nocmaTpatba Win 3akiby4driBakba.
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Kopuwhetbe anjarpama vnv gpyror Mogesna 3a NokasvBake 3Hatba O HayuyHUM
Kopuwhetbe Mogena  KoHLeNTVMa, 360r 1nycTpoBaka NpoLeca, LMKyca, 0OgHOCa UK CUCTEMA, Kao 1
MpoHanaxeme pellera 3a ogpeheHn HayuyHn Npobnem.
WHTepnpeTauuja Kopuwhetbe 3Hatba O HAyYyHUM KOHLEMTAMA 3a Tymauyerbe pPesieBaHTHUX
nHdopmavmja TeKCTyallHUX, TabenapHuX, CIMKOBHUX 1 rpadurukmx nHGopmauuja.
Mpyare objalltberba KOPUWREHEM MOJMOBA MV HAYUYHUX MPUHLMNA TOKOM

ObjalwutbaBatbe
nocMaTpatrba NpupoaHNX peHomeHa.

JomeH pe3oHosarba. Y 3apauyMa ce off yyeHMKa Tpaku Aa aHanu3upajy nopatke, fa usBope
3aK/byuyKe 1 ja ynoTpebe 3Hare y HOBMM crTyaLumjama. 3a pasnnKy o npMMeHe HayYHUX YnkbeHrLa
1 KOHLenaTta y NpeTxoAHOM JOMEHY, 3afaLy Koju Npunaaajy OBOM JOMEHY YKIbyudyjy HenosHate
cutyaumje. OBroBop Moxe Aia Cafp»ku BuiLLEe Of jeAHOr MPUCTYNa UK BULLE Of jeAHe cTpaTeruje.
HayuHo pe3oHoBare nogpasymeBa pa3Bujarbe XMnoTesa v An3ajHnpare HayYHUX NCTPaXnBakba.

NpoeHTudunkoBame enemeHata HaydHor npo6niema n Kopuwherbe peieBaHTHYIX
AHanusa nHdopmaLmja, KoHLenaTa, oAHOCa 1 0bpaszaLia y noaauyiMa TOKOM OAroBapatba
Ha NyiTakbe 1 TOKOM peLlaBatba npobnema.

OproBopatbe Ha NUTatba Koja 3axTeBajy pasMaTpatbe Hri3a pasnnumntux Gakropa

CuHTesa
WS KOHLeNaTa y Be3n ca TUM.
o Qopmynucame NUTara Ha Koja yUeHUK MOXe AaTu OArOBOP KPO3 UCTPaXKnBame,
opMynucame
npegsuhare pesyntata, popmynrcare NpoBepPrBUX MPETNOCTaBKM 3aCHOBaHUX
nuTama/lNocTaBbatbe
/ Ha KOHLIeNTyasIHOM pa3ymeBatby U 3Hakby M3 WCKYCTBa, MocMaTtpame wu/unm
xunotese .
n 5 aHanu3vpame HayuyHux nHbopmaumja; Kopuwherme HayuyHUX JoKasa NPUINKOM
pensuhate
npepsuharba 0 epekTMa NPOMeHa y GMONOWKNM 1 GU3NYKIM YCIIOBUMA.
MnaHnpame ncTpaxknBata UM UCTPaxXBayvKMx NMocTynaka 360r NnpoHanaxera
. OArOBOpa Ha HayyHa MuTamba WM TecTMparba XWUMNoTe3a; OnucuBake U
[nzajHuparse .
npeno3HaBarbe KapakTepuctuka obpo AnsajHupaHnx NCTpaXknBama y nornegy
NCTpaXkmnBara .
NPOMeH/bUBUX Koje Tpeba MepUTU 1 KOHTPONMCATK, Kao 1 TeCTUpPaka Y3pOUHO-
nocneauyHnxX Besa.
MNpoueHa anTepHaTUBHUX ObjallHberba; MPOLIEHa NPEAHOCTM U HefocTaTaka Aa
£ . 6U ce fOHeNe ofJlyKe O aNTePHATUBHUM MpoLecuma 1 MaTepujanuma; npoLieHa
Basnyaumja
pe3ynTaTta U3 UCTPaXKMBAYKOT MPOLeca Kako b1 ce MpoLeHWIo Aa v cy nofdauu
[OBOJbHU [1a Ce MOTKpene 3aK/byyLiy.
M3Bohere Ba/baHMX 3aK/byyaka Ha OCHOBY 3amakahba, [oKasa wu/unu
M3Bohene pa3ymeBama Hay4yHWX KoHUenaTa; m3Bohemwe oprosapajyhvx 3ak/byuyaka y
3aK/byyaka CKnagy ca NocTaB/beHVM NUTAHEM WU XMMOTE30M U MOKa3nBare pasyMeBara
y3pOKa 1 nocneguua.
. [loHolwere onwTrX 3aKk/byyaka Koju npeBa3usiase ekcnepuMeHTasnHe unm garte
[eHepanu3aunja .
YCNI0B€; MPYIMEHa 3aK/byyaka Ha HOBe cuTyaLuje.
Kopuwhetbe pokaza M HayuyHO pa3ymMeBatbe YTEMe/beHO Ha pPasyMHOM
Obpasznoxere

objalltbetby, pellery Npobrema, Kao u Kopulhera 3akibyyaka u3 cTpaxrsarba.

Y MehyHapogHom pedepeHTHOM oKkBUPY TIMSS 2019 ncTrye ce Aa je BaXXHO Aa yuYeHUUW YeTBpTOr
pa3pefa ob6aB/bajy HayuyHe Npakce y HacTaBu. Heke o HaBeAeHUX HayYHUX MPaKCK, MUCAOHUX
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npoueca 1 cagprkaja npouemyjy ce y 3agaumma y TIMSS Tecty, anu cy npunaroheHn yyeHnyuma
yeTBpTOr paspesa. Y nutamwy je cnepehe:

1. lociasrvare Uuliara 3acHOBAHUX HA 3alaxarbumda — MNpunnkom nocMmatparsa popmu-
pajy ce 3anaxama Koja y KOHTEKCTY pa3maTtapatba Teopuje JOBOAE A0 Kpevpara NcTpa-
XMBauKnx NuTarba 1 GopmMynncarbe xmunotesa. TOKOM TecTUpara xunotesa gobujajy ce
OAroBOPY Ha MNOCTaB/beHa NUTakba Y UCTPaXKMBakbY.

2. Cusaparbe Hay4HUx gokasa — MoTpebHO je fa ce Ha cMCTeMATMYaH HauMH Kpenpa u
CNPOBOAN UCTPAXKMBabe Aa 61 ce reHepucanyi Hay4YHU Jokasu Koju e noTKpenuT nnm
OMOBPrHyTU XMnotesy. HayuyHuum nosesyjy CBOje Teopuje ca CBOjCTBMMA KOja ce Mory
nocmaTpaTii v MepuTy Kako 61 ce yTBpannmv gokasu koju he ce npukynmatu, fa 6u ce
NPOLEHMIIO KOja je onpema 1 Koju Cy NocTynum noTpebHM 3a NprKyn/barbe AoKase, Kao
1 ga 6u ce yCTaHOBWIO KOja Mepetba Tpeba 3abenexuTu.

3. Pag ca tiogayuma — Kafa npukyne nofaTtke, HAyYHMLM NX Ca’KUMajy 1 Ha pa3finunTe Ha-
UriHe BM3YeJHO VX MPKrKa3yjy, ONnCyjy NX Un TyMmade obpacLe y nogaLmma n ucTpayjy
ofHoce nsmehy nogaraka.

4. Ogiosop Ha uclipaxusad4yko duliarbe — HayuHmum Kopucte gokase A0 KOjux Cy gowsm
nocMaTpakem UM KPo3 Jpyr o6nmK NCTpaXKnBama 1 'y KOHTEKCTY Teopuja Tpake of-
roBope Ha nuTara Koja he fa nogp»ke Uan ONnoBPrHy NocTaB/beHe XMNoTe3e.

5. ApiymeHiiogarbe Ha OCHOBY HAYYHUX gOoKA3a — HayuHnUM KOpUCTe JOKa3e 1 Hay4Ha ca-
3Harba Aa n3rpage objalera 1 onpasBaajy apryMmeHTIMa hrXoBe 3aKibyuke nocebHo
Yy HOBUM CUTYyauUMjama.

Wiida yuHu tectu tdociuiHyha y uctupaxusarey TIMSS 20197

MNMocturHyha yuyeHuka M3 maTemaTuke U MPUPOAHUX HayKa Mepe ce nomohy creumjanHo
IVjasHMpaHUX TecToBa NocTurHyha 13 Matematvike 1 NpupoaHux Hayka (Cnuka 1). Tectosu cy
ycKknabeHu y BENUKOj Mepy ca HaUMOHANHUM KYPUKYNYMOM, Tako Aa Mpy»ajy peanHy c/IMKy O
3HabMMa 1 BelTMHAMA YYEeHUKa Y YeTBPTOM paspeay 13 MateMatuke U NPUPOAHMX HayKa. 3a
TecTupame je npeasuheHo 14 pasnnumntux TIMSS TecToBa (CBe3aka) 1 CBaKM yyeHUK NomnyHaBa
camo jegHy cBecKy. CBaKa cBecKa cagp»u nogjeiHak 6poj 3a4aTtaka U3 mateMaTuke U NPUPOAHUX
Hayka (capp»aju 13 npegmeta lMprpoaa v ApywTBO Yy YeTBPTOM paspedy), pacnopeheHunx no
6nokosuma. TIMSS cBecke 13 0BOr LMKIyca cagprke YKynHo 28 6510KoBa of Jera je 14 3apaTaka
13 maTematuke 1 14 3apataka U3 npupofHMX Hayka. CBecke ofi 6poja 1 o 14 cy cacTaB/beHe
of pasnunumMTnx KombrHauwmja oBmx 6nokosa. CBakuM 3afjaTak 13 MaTeMaTuke U NPUPOAHUX HayKa
nojae/byjy y ABema cBeckama 1 omoryhaBa fla ce NOBeXy OAroBOPY yUyeHMKa U3 Pasinymtux
CBe3aKa, Kafa ce y3rmMajy y 0631p nogaum 13 CBrX cBesaka 3ajefiHo.

CBaka CBeCKa Cagprku/ 3aflaTke ca OAroBOpMMa BULLIECTPYKUX M360pa, Kao 1 NUTaka OTBOPEHOT
Tnna (Cnnka 2.2).



MOMABJbE2 35

OOOOOOOOOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0

Cnumka 2.2: Tect nocturHyha - Ceecka 1

MpeHTndurKaLmoHm nogaum

CsBecka

YeTBpTU paspepn

WHCTMTYT 3a Nneparoluka ncTpaxmusarwa
JLlo6purscka 11/11I
11000 Beorpan

TIMSS & PIRLS

International Study Center

Lynch School of Education
BOSTON COLLEGE

OIEA, 2018

CBecKke ce TOKOM TecTMparba y CBaKOM ofiesberby Aerle yueHnumma npema yHanpeq ytspheHom
penocnepy. Ha Taj HaumH cy cBecke jefHaKko pacrnopeheHe Ha cnyyajHO ofgabpaHe yuYeHrKe U He
nocToju MoryhHOCT ia yueHuUM Koju cepe jeaaH nopen apyror fobujy ncrte tectose.

3HavajHo je HarnacTuTh fa, 6e3 063npa Ha To WTo jeaaH 6poj TIMSS 3apataka Huje obyxsaheH
HaWVM MaaHOM U MPOrpamom, OAHOCOM MPOrPamMoOM HacTaBe U yuyera Of MPBOr A0 YeTBpTOr
pa3peda, aHanm3e Ha OCHOBY MopaTaka M3 MPEeTXOAHMX LMKIyca MoKasyjy Aa je npoueHa
nocturHyha yyeHnKka 13 Halle 3eM/be Noy3aaHa, U ga 6u nocturHyhe 6uno jegHako u Kaga 6u ce
y3enu y 063up camo 3agaLm Koju ce 3aCHMBajy Ha rpagmBy npeasuheHrM HacTaBHUM MIaHOM U
Nporpamom.

Koju koHUiekcluyanHu yauiHUyU ce Kopucue y uctipaxusarey TIMSS 20197

Ocuym WTO OBa CTyAMja Npy»Ka NOAaTKe O TOMe KOMMKO YYeHNLM MO3Hajy MaTeMaTuKy U NpupoaHe
Hayke y yeTBpTOM pa3zpeay, TIMSS 2019 ce 6aBu n npoyyaBarbem KOHTEKCTYaNHUX Bapujabnun y
Be3M ca 00Pa30BHIM NCKYCTBOM YUYEHVIKA TOKOM HAaCTaBe U YUYeHa, Kao U HajBaXHUjUM aKTeprMa
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y TM npouecuma. /13 KOHTeKCTyanHnx ynuTHrKa, namehy octanor, fobujajy ce nogauy o Tome
KaKo ce ofBMja HacTaBa, Kako ce Mpunpemajy yuymtesbi 1 AUPEKTOPY LUKOMA, KakaB je 0fHOC
yUeHVKa npema WKOM 1 HaCTaBHUM NpeAMETVIMA, KaKBa je 6e36eqHOCT 1 AUCLMNINHA, KaKBe Cy
POAUTESbCKE NpaKCce Y Neprofly PaHOT yueHa, KaKBY Cy YCJTOBU 3a YUekbe U PECYPCH KOoje YUEHNLN
1UMajy Kop Kyhe 1y wkonu. KoHTeKCTyanHy ynuTHIULM Cy HamereHu (Cnuka 2.3):

A YYeHVLMMA YeTBPTOT pa3pesna;
A YU/Te/bUMA KOjV Npeaajy yueHnurMa YeTBPTOr pa3peaa;
AUPEKTOPVIMA OCHOBHYIX LLKONa;

A
A popvTe/bMa/cTapaTesbrMa yYeHKa YeTBPTOr pa3pesa (Ha3uB: YNUTHUK O PAaHOM yueksy);
A

eKCnepTrMa 3a HauMOHAJTHN KYPUKYJTYM N3 MaTEMATUKE N MPUPOAHUX HayKa.

Cnuka 2.3: YNUTHKK 3a yYeHnKe YeTBPTOr pa3peaa

WNpeHTndpuKaumoHa o3Haka

| MEBYHAPOIHO MCTPAJKVBAIHE OBPA3OBHUX ITIOCTUTHYRA

VYEHMKA Y OBTACTU MATEMATUKE M ITPMPOTHUX HAVKA

YNNTHUK
3a YYeHukKe

YeTBpTHN pPaspen

WHCTUTYT 32 negarowka ucTpaxusarma
Jlo6putbeka 11/3, 11000 beorpapn

TIMSS & PIRLS

International Study Center

Lynch School of Education
BOSTON COLLEGE

©IEA, 2018

YNUTHYIK 3a YUYEeHVKe CafipK1 NUTakba O KapaKTeprCTKama KyRHOT 1 LIKONICKOT OKPY»Kehba, Kao 1
O HVXOBOM UCKYCTBY Y yUetby MaTEMATUKE Y MPUPOLHUX HayKa. YUMTE/bU NONyHaBajy YNUTHUK O
npaKkcu paga ca yYeHnUrMa y HacTaBU MaTeEMATUKE 1 MPUPOLHMX HaYKa, anu Npy»Kajy 1 nogatake
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O HUXOBUM MPODECMOHANNUM KapaKTeEPUCTUKaMA. [MpeKTopy LKoMe MnonyraBajy YNUTHUK
O WKOMN KOjU CafpKu MuTatba O WWKOMW, HACTaBHOM MPOLECY, HUXOBMM NPOodeCMOHANHUM
KapakTepucTukama 1 ydyeHuurma. PopauTerbu/ctapatesby yuyeHMKa Cy monyrasany YNUTHUK
0 paHoM yyerpy. OfroBapanu Cy Ha NuTarba O aKTUBHOCTMMA PAHOT yuekba Ha MPefALKOICKOM
y3pacTy, Kao 1 O KBANIUTETY NOPOANYHUX U 06PA3OBHUX YCSIOBa U pecypca kog Kyhe. KoHauHo,
CTPyuHbak 3a KypuKynym obesbehyje nHpopmaLmje o TOMe WTa yuyeHMLM YeTBPTOr pa3peaa yue
13 MaTeMATVKe N NPUPOAHUX HayKa Yy Cpbuju.

Y HapepgHom peny TekcTa hemo Aatu nperneq KibyuyHUX Bapujabnu Koje Cy UCMUTUBaHe Kpo3
HaBefeHe YNUTHUKE Y MOPOAMNYHOM, LUKONCKOM M OfE/bEHCKOM KOHTEKCTY, KaO U Ha HKBOY
yuyeHuka. Ckane KOMNo3nTHVX Bapujabnm npeactas/beHe cy y Mpwunory.

HOPOAI/I‘-IHIII KOHTEeKCT

[a 6 ce 60/be pasymenn epeKkTr NOPOANYHOT KOHTEKCTa Ha MOCTUIHYha yueHnKa U3 MaTeMaTrKe
N MPUPOAHVX HayKa, KOHTEKCTyaJIHUM YMNUTHMKOM 3a poauTesbe/cTapatesbe MpuKynbajy ce
nogaum o:

(a) nopoanyHMM pecypcuma y KyRHOM OKpy»Kemy 3a yuetbe,
(6) paHOj NMCMEHOCTU 1 PaHNM HYMEPUYKNM KOMMeTeHUMjama ©

(B) NpeaLwKonckom o6pa3oBatby feLle.
MopoguuHu pecypcu y KyAHOM OKpy»Kerby 3a y4erbe

Oga Bapujabna je HajpocnefHuje noeesaHa ca nocTurHyhnma yyeHmka. Yecto ce Kopuctu Kao
rnokasaTe/b COLIMOEKOHOMCKOr CTaTyca Kao LITO je HMBO Oobpa3oBama poauTesba/cTapatesba,
3aHUMame poguTerba/CTapaTtesba M HUBO HUXOBUX Mpuxopa. lNojaum 3a oBe Bapujabne
NPUKYM/bajy ce y OKBMPY YNUTHMKA O PaHOM Yyuekwy KOju Mnonykasa jedaH of poauterba/
CTapaTerba, Kao 1 Ha OCHOBY MuTaka y OKBMPY YNUTHKKa 3a yueHuke. MNogauum o 6pojy Krbura Kog
Kyhe, Kao jefaH ofl pecypca 3a yuere, 4obujajy ce U3 YNuTHKKa 3a yUeHnKe 1 YNUTHKKa O paHOM
yuery. Onuc ckane ,lNMopoanyHu pecypcn y KyhHOM OKpy»Ketby 3a yuere” Hanasu ce y MNpunory.

Paxa tucmeHoclu u paHe Hymepuyke KomuetieHyuje. [NpBu yunterbin geue cy HhrUxXoBu poanternin/
CTapate/bu. Y YNUTHUKY O PaHOM yuerby Hanase ce NTaka 3a poanTerbe/cTapartesbe 0 yuecTanocTu
FbMXOBOT aHraXoBakba Yy akTMBHOCTMMA yuerba y 06nacTu je3nka, paHe MMCMEHOCTU Y MaTemaTuKe
Ha NpeALWKonckoM y3pacTy. Takohe, yNUTHVK caapXu NuTarba O ToMe KOMMKO A06PO je hUXOBO
[eTe MOrNo Aa paan oppeheHe 3agaTke U3 06nacT paHe NMUCMEHOCTU M PaHUX HYMEPUYKKMX
KOMrMeTeHLuja rnpe nonacka y OCHOBHY LLKOJY. HajHOBMja nefaroLKka casHatba yKasyjy Ha 3Hauaj
aKTMBHOCTW YUYeha Y PaHOM JeTUHCTBY U Ha FbUXOB OJHOC ca NnocTurHyhrma yuyeHnka n gpyrum
NCXOAMMA Ha KaCHWjM HMBOMMA LWwKonoBawa. Ckane ,AKTMBHOCTM y Be3n Ca pa3Bojem paHe
MMCMEHOCTU N PaHMX HYMepPUUKUX KOMMeTeHuMja AeTeTa npe fnonacka y OCHOBHY LIKOMy” u
,OBNajaHoCT 3agaumnma y obnactn paHe NUCMEHOCTY 1 PaHMX HYMEPUYKMX KOMMeTeHUMja npe
nonacka y wkony”Hanase ce y MNpwunory.
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Moxabarbe cucliema UpeguwiKosckol gactuliara u 0bpasogared. Y YNUTHUKY O PaHOM Yuery
Hanase ce nuTaka 3a pojuTerbe/cTapaTe/be O TOMe [a NN je HUXOBO feTe noxahano cuctem
NpeALLKONICKOr BacnuTaka 1 o6pa3oBatrba 1 KONMKO Ayro je 60paBuio y NpefLLKOsICKOj yCTaHOBY
npe nonacka y OCHOBHY LKony. MNocToju gocnenHa no3uTrBHa Be3a namehy ayxmnHe noxahara
cucTEMa NpefLKONCKOr BaCnuTaka 1 06pasoBatba 1 NOCTUrHyha yueHrKa y YeTBPTOM paspesny
OCHOBHe wWwkKone. [oce6bHO ce TBpAM fa CYy BUCOKOKBAIUTETHO MPEALUIKOSICKO BacnuTarbe U
obpa3oBame 1 Apyre paHe VHTepBeHUMje Y AeTUHCTBY M3Yy3eTHO KOPUCHE 3a YUYeHUKe Koju Ccy
Yy HEMOBOJ/bHOM MOJIOXKaAjy, jep MOTy i Urpajy BaXHy yNory y pa3bujarby noHaerbajyher uuknyca
CUMpOMaLLTBA M HUCKKX NocTurHyha 13 reHepaLmje y reHepauujy.

LUkonckn KoHTeKCT

LLIkoncko oKpyere 1 opraHv3aumja paga y WKonm Moxe Aa ytmye Ha eprKacHO ncnymaBakbe
HaCTaBHUX UWbeBa 13 06/1aCTV MAaTeMaTUKe M NPUPOAHUX HayKa. YNMUTHUK KOjU je HamerbeH
OVPEKTOPVIMA UCMNTYje HEKONIMKO KIbyYHUX MOKa3saTesba KBanMTETa paja LIKOMe: LIKONCKe
KapaKTepuctuke ngemorpadcke Bapujabne, LIKONCKM PeCcypcy, LLKONCKM Harlacak Ha akageMCckom
ycnexy yyeHuKa, nepuenumje o wkonu, 6e36egHOCT 1 ANCUUNANHA Y WKOMW, HACUIbe Y AOXKNMBIba]
npunagHocTy wkonu. Takohe, nogaum o Bapujabnama 13 WKONCKOT KOHTEKCTa fobujajy ce n u3
APYrUX YNUTHUKA.

Llikoncke kapakiepucitiuke u gemoipagcke sapujabne. Jupektopu Cy oaroBapanv Ha nuTama o
OPOjHNM KapaKTepucTMKaMa LIKoNe, YKibyuyjyiiv BENUMUMHY WKoe, NoKaumnjy WKone 1 cacTaB
LIKONe npema eKoHoMcKom ctaTycy (Ckana,CacTaB LWKone npema eKOHOMCKOM cTaTtycy”— Mpwunor)
n ynotpebu jesuka. Mopep Tora, ANPEKTOPU Cy MpPyXannm OAroBOP O MPOLEHTY YYeHUKa Koju
ynase y WKOMYy Ca pa3BujeHVM BeluTMHaMa paHe HyMepuuKe 1 YymTanadke nucmMmeHocTu. pyrum
peunma, npoLerwrBany cy KONMKO Cy YYeHMLM CIPeMHN 3a KONy Ha oarosapajyhoj ckanu. Y
ncrpaxusamy TIMSS obmyHO ce npukynsbajy nofgaum o cactaBy LIKONE npema eKOHOMCKOM
CTaTycy, MepeHo nNpoLeHamMa ANpeKTopa O NPOLEHTY YYeHMKa U3 HENPUBUNEroBaHNX CPeanHa.

likoncku pecypcu. Y ynuTHUUUMA 3@ AUPEKTOPEe MOCTOjU MUTare O LKONCKMM pecypcrMma
Koje ce ogHOCK Ha pecypce onwTer u cneynduyHor kapakTtepa (Ckana ,HactaBa matematuke/
NPUPOAHMX HayKa YCNOB/beHa HefoCTaTKoOM pecypca” — lMpwunor). OnwTy pecypcn yKibyuyjy
HacTaBHe MaTepwujane, LWKOMCKY 3rpagdy 1 urpanute, CUCTEM rpejama, xnaherma 1 0CBeT/bema,
NPOCTOP YUYMOHWLE, MOCEfOBare AUTMTANIHE W TEXHOJIOWKE onpeme (eneKkTpoHcKe Tabne,
padyHapwu, TabneTu, Bugeo-3anucu 1 Npuctyn nHtepHety). CneumduryHn pecypcmn ce ogHoce Ha
OHe Koju Cy MOTPebHN y peanv3aumjy HacTaBe MaTeMaThKe U NPUPOAHUX HayKa (Kankynatopu,
cneuujanusoBaHu codpteepu, nabopaTtopujcka onpema). lopen Tora, ynMTHMKOM Ce NPUKYMIbajy
nofauu o Tome fa N1 WKona nocepyje 6ubnvnoTeky, Meanjcku LeHTap U HayyHy nabopatopujy.

Likoncku Hainacak Ha akagemckom yciexy ydeHukd. YNIMTHALM N3 nctpaxkmeama TIMSS 2019 cagpxke
nuTatbe 3a AUPEKTope U yunTesbe Koje ce OJHOCK Ha TO Y KOjoj Mepu HhUXoBa LIKoSa CTaB/ba
Harnacak Ha akafeMcku ycrex yuyeHuka. lNokasartesbu oBe Bapujabne Cy: ouekrBama AnpeKTopa u
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yumuTesba y nornegy nMrniemeHTaumje Kypukynyma n nocturHyha yueHnka, poguterbcka nogpLuka
nocTuriyhuma yyeHuka v »esma yyeHurka 3a nocturHyhem. LLikone ce Takohe mory pasnukosatu
npema Tome KONMKO Cy YyCMepeHe Ha npunpemy yyeHuka y obnactn CTEM-a (Hayka, TexHonoruja,
NHXeHepcTBO 1 MaTemaTunKa). Ckana ,LLlKkoncku Harnacak Ha akagemMckom ycriexy” Hanasu ce y
Mpunory.

lepyetyuje pogutlierva/cluapailiesba O WKOAU HUX0B0I getletid. YNUTHULUN N3 UCTPaKnBaka
TIMSS 2019 cagpxe nuTambe 3a poguTesbe/ctapate/be y Be3u Ca TUM LWTa MWCAE O LUKOMU
CBOI feTeTa, fa N1 ce Cnaxy ca M3jaBaMa Y KOjoj Mepu je LKOMa akafjeMCKU OpujeHT1CaHa, o
6e36eqHOCTN WKONe, Capafby Ca poAnUTesbMMa/CTapaTe/bMa U CTEMEHY HIXOBE YK/byYeHOCTH
y obpasoBate tumxoBe fele y wkonu. Ckane Koje ce Tnvy nepuenuuje poguTerba/cTapaterba
Hanase cey lNpwunory.

besbegHocili u gucyulUHA y WKOAU. YIUTHALN U3 UcTpaxmBama TIMSS 2019 cagpxe nutame
HamereHo aupekTopuma (Ckana ,lUkoncka gucumnnuHa”), yumtersmma (Ckana ,be3bepgHocT
n pen y wkonu”) o 6e3begHocTn 1 aucumnanHn y wkonu. Ocehaj 6e36egHOCTN Npor3nasy 13
TOra LWTOo UMajy Mano npobnema y noHallamy Unv HAMano, Aa N Mano UK yonwte He 6puHy 3a
6e36eHOCT yUyeHMKa UK yUnTesba y LWKOJW LUTO AOMPUHOCK AOXKUBIbAjY CTAOMIHOT OKpPY»KeHa
3a yueme.

Bpwroauko Hacume. Y YNUTHUKY 3a yuyeHrKe fobrjamo nogaTke o TomMe fa N1 Cy 1 Y KOjoj mepu
yUYeHULM JOXMBENUN pasnnunTte obnmke Hacuba y wkonu. Ckana,Bpwrauko Hacusbe” Hanasu ce
y Mpunory.

Ocehaj uputagroctiu wikonu. Y nctpaxkusamy TIMSS 2019 npuKyn/bajy ce nogaum of yueHuKa o
ocehajy NnpunagHoCT WKONW. YYEHMLM KOjW MMajy CHaxkaH ocehaj npunagHoOCTV Majy AOXMBIbaj
Aa cy 6e36eaHN y WKONW, YXKMBajy y LWKOIM 1 UMajy Aobpe ofHOCe Ca yunTesbem 1 BpLUtbaluma.
Ckana,Ocehaj npunagHocTy WKonu” Hanasu ce y Mpwunory.

OpemeHCKN KOHTeKCT

Bynyhu na epukacHOCT HacTaBe U yuerba Yy KON 3aBUCK Of KBannTeTa OKpY»Keha Y YUMOHNLN
M Of HACTaBHUX aKTUBHOCTW, YNUTHULMMA 3a yumTesbe 1 yyeHuke TIMSS 2019 ce dpokycmpa Ha
cnegehe dakTope 1 npakce Koju MMajy No3nTMBaH yTULaj Ha nocTurHyhe yyeHnka: npunpema un
NCKYCTBO HacTaBHMKa, TIMSS Teme 13 matemaTtuke 1 NPUPOAHMX HayKa Koje Npeaajy, Bpeme Koje
noceehyjy HacTaBu maTteMaTuke U NPUPOOHUX HayKa, HaCTaBHE Mpakce 1 cTpaTeruje, jacHoCT y
HacTaBu, nogpxasajyha kKnvuma y yunonmum, kopuwhere TexHonorvje y HactaBu 1 13a30BK Ca
Kojuma ce cyouaBajy yuutesbun y TIMSS ogemseruma.

Mpulipema yquilierba, pagHo UCKYCIBO U HUX08 UpogecuoHasnHU paseoj. MNpunpema yumnterba
Ha HVBOY MHUMjanHor obpa3oBarba, PafiHO UCKYCTBO yumterba M yyewhe y akKTMBHOCTMMA
npodecnoHanHor passoja Cy npecygHu 3a edpurkacHy HacTtasy. [logaum o ToMe MpUKyM/bajy ce
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y YOUTHUKY 3a yuuTerbe y nctpakueamy TIMSS 2019. Ckana o0 3340BO/bCTBY yunTe/ba NOCIIOM
Hanaswu cey Mpunory.

TIMSS weme u3 maluematuuke u UpupogHux Hayka. Op NPBOT LMK/yca UCTpaXKmBama Koju je 6rno
1995. rognHe, NPUKYN/bajy ce OMNCEXHW NOoAaLM O NPUMEHEHOM KYPUKYNyMmy of 3eMasba Koje
yuecTByjy y 0BOj CTyanju. [pyrum peunma, BOKYMeHTYje ce CTEMEeH Y KojeM Cy TeMe 13 MaTemMaTuke
N HayKe u3 nctpaxueara TIMSS obpaheHe y peanHoj yumnoHuum. TIMSS 2019 je npukynuo ose
nHpopmaLmje Tako LITO je NNTA0 yumTesbe Aa Ha3Haue TeMe 13 MaTeMaTrKe 1 NPUPOAHMX HayKa
Koje cy obpaheHe Ha vacy ca yuyeHunumma y Tekyhoj rognHmn 1 Tokom NpeTxoaHux rogmHa. Ckane
»Cafpxaju 13 matemaTtuke Koju ce obpahyjy y TIMSS ogeretby” n,Cagpxajy 13 npupoaHNX HaykKa
Koju ce o6pahyjy y TIMSS opememny” Hanase ce y Mpunory.

Bpeme UposegeHo y yuerpy y Hacuasu maiemaiuke u UpupogHUX HAyka. YuuTerbu mopajy fa
peanusyjy nnaH nm nporpam, O4HOCHO NPOrpam HacTaBe 1 yyera U3 MaTeMaThKe U NPUPOAHUX
HayKa Ha roaguwreM HMUBOY Y oapeheHoj KonnuuHm n BpemeHckom cnegy. Crora, TIMSS 2019
npukyn/ba nHGopmauvje of yuuterba M AUPEKTOpPA O BpeMeHy npeaBMhHeHOM MaHOM W
nNporpamom, OAHOCHO NPOrpPamMoM HacTaBe 1 yuyetrba, Kao 1 O CTBaPHOM BPeMeHY Koje yunTerbu
noceete maTemaTULM 1 MPUPOAHUM HayKamMa y HacTaBu. CKana Koja mepu Bpeme NpoBefeHo y
yuerby Y HaCTaB/ MaTemMaTuKe 1 NPUPOAHMX HayKa Hanasu ce y Mpwunory.

HacituasHe tpakce u cidpaideiuje. Og 1995. roanHe TIMSS ynutHUUKM 3a yuuTerbe omoryhasajy aa
ce npuKyne BaxHe nHGopMaumje 0 HaCTaBHMM Npakcama 1 CcTpaTerrjama, Kao 1 o yyectanoctu
HUxoBor Kopuwhera y HacTaBu. Kaga je y nutary HacTaBa MaTeMaTuKe y UCTpaxmaary TIMSS
2019, yunTesbn Cy NUTaHW fAa M Npyxajy npuivke ydyeHuUMMa fa pellaBajy MateMatuyke
npobneme Ha CBOj HauuvH, KOJIMKO YeCcTo Mpyajy objalirera yYeHULUMa, KOIMKO yyeHUun
MMajy Npunuke aa oanyJyjy o ctpaternjama pelaBarba npobnema nta. Kaga je y nutarby HactaBa
NPUPOAHMX HayKa, yunTesby Cy AOAATHO MUTaHU y KOjOj Mepu ce peanuvsyjy MCTpakuBauke
aKTUBHOCTY (HMp. ekcnepumeHT). CKana Koja je HamereHa NCNUTUBakbY 3Hayaja NCTPaXXmMBaUKor
pafa n ekcnepmumeHaTa y HacTaBu NPUPOAHUX HayKa Hanasu ce y MNpwunory.

JacHohaobjawrasarbay Hacliasu matiemaiiuke/UpupogHuUx Hayka. BaxaH nokasaterb edrkacHor
yumTesba jecTe BeLUTVHA [a jacHO o6jalltbaBa YYeH LMMa 1 [ia MPOLEHN A NN YYEHWLM pasyMejy
cappaj. Nutame Koje ce TMYe oBe Bapujabne Hanasu ce y YnuTHUKY 3a yuyeHuke. Onuc Ckane o
jacHohn objalaraBarba y HacTaBU MallieMaltiuke/UpupogHux Hayka Hanasu ce y lNpunory.

TexHonoiuje y Haciiasu. O6pa3oBHM CUCTEMNU LUIMPOM CBeTa ynaxKky pecypce Kako bu yunmoHuue
6une onpembeHe MOAEPHOM HacTaBHOM TexHonornjom. TIMSS 2019 foKymMeHTYyje Kako yunterbu
MaTemaTumKke U NPUPOAHNX HayKa KOPUCTe TEXHOMOMMjy y HacTaBU MaTemaTuKe U MPUPOAHUX
Hayka. Ha npumep, yuntessu ogrosapajy o nutama o kopuwhery pavyHapa y HacTaBu, Kao 1 O
TEXHOMNOrnju 3a n3sohere NNn cumynaumjy ekcnepumeHara.

WM3asosu y Hactuasu u yyervy. Y uctpakmbary TIMSS 2019 npukynsbajy ce nogaum of yunterba o
13a30BMMa Ca KOjIMa Cy CyOUYeHM TOKOM MCMNyHaBaha CBOjuX npodecroHanHux obasesa (Hnp.,
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npesnwie y4eHMKa y ogesbemy, OI'ITQthEHOCT AAMUHNCTPATUBHUM OYXXHOCTMaA N HELOBOJbHO
BpeMeHa 3a npunpemy 4yaca, I/I3OCTajaI-be 13 WKOoJ1ie N TaKo p,arbe).

Cwasosu yyeHuka. Y TIMSS uctpaxmBamy ce NprKynbajy oncexHe nHpopmalmje o CTaBoBNMA
YUEeHVKa O Yuehy MaTemaTuKe U NPUpOoaHUX HayKa, Kopuctehn ase ckane. lNpBa ckana mepu ga nu
ce yyeHuumma cauha ga yue matemaTuky 1 npupogHe Hayke (Students Like Learning Mathematics/
Science), [OK Apyra cKana Mepy cCamonoy3farbe y MaTeMaTuly 1 NpUpoaHMM Haykama (Students
Confident in Mathematics/Science). Ckane ce Hanase y Mpwunory.
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MATENATHKA

[lornaesbe 3 cagpxu:
A VHOOpMaUmje 0 pe3ynTatma yueHwnKa Ha TIMSS TecTy 13 matemaTvike;
A TpUMepe 3afataka 13 matematumke Ha TIMSS Tecty.
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[NOCTUTHYhA YHYEHUKA U3 MATEMATUKE
Y UCTPAXKMBARY TIMSS 2019

Y oBOM nornaesby ONMCAHO je NocTurHyhe 13 MaTemaTrike yueHnKa YeTBpTor paspena u3 Cpbuje
Yy KOHTEKCTy MehyHapofHux pesyntaTa ykibyuyjyhu n pesyntaTte yyeHuka n3 pervoHa (bocHa v
XepueroBuHa, CeBepHa MakepoHuja, XpBaTcka 1 LipHa lopa). Mopep Tora, npefacTaB/baMo Heke
of TpeHpoBa nocTurHyha yuyeHnka ns Cpbuje Kpo3s Tpu nctpaxmeadka yuknyca: TIMSS 2011, 2015
1 2019. Ha Kpajy oBor nornas/ba yKa3syjemo Ha rnojeguHayHe npumepe 3ajataka Koje cy yuyeHnum
pewasanu n3 matematuke Ha TIMSS TecTy 13 oBor umknyca.

Benukn 6poj 3emarba Koje ce yuyecTBoBase y Uctpakmpary TIMSS 2019

ocTBapuan cy pobpe pesyntate y obnactu matematuke. Tpugecet

M LWeCT 3emMarba MMano je npoceyHo Behe nocturHyhe op 500 YueHuun

: n3 Cpbuje
noeHa, WTo je pedpepeHTHa cpeArba Tauka Ha TIMSS ckanu 3a R
MaTeMaTuKy y 4yeTBpTOM pa3peay. CnHranyp nma Hajsehe 508 noeHa Ha TecTy

npoceyHo nocturHyhe 13 matematumke (625 noeHa) oa M3 MaTeMaTuKe LWTo je
CBMX OCTanMx 3emasba y uuknycy TIMSS 2019, a notom CTaCTUCTMYKM 3HaYajHO BULe y
ofHocy Ha npocek TIMSS ckane
Koju nsHocn 500 noeHa
(ctaHpappaHa
TIMSS 2019 Takohe fOMUHKPAjy N CeBEPHOEBPONCKE 3eMsbe. Aesujaumja

cnefe npeocTane yeTnpm asmjcke 3emsbe — XoHr KoHr,
Peny6nuka Kopeja, Kuneckun Tajnej n JanaH. Y nctpaxvsary

Mpwn BPXy NMCTe HakoH ,A3Mjckmx TUrposa” Hanase ce Pycuja 100).
n CeBepHa Mpcka koje umajy Beha nocturHyha op npeocTtanux
3ema’sba ca eBponcKor KoHTHeHTa. Cnege EHrnecka n Mpcka, JletoHnja,
Hopselwka 1 JInTBaHuja umju cy ce yueHmum Takohe oanMuHO nokasanu y peluaBarby 3ajaTaka
13 maTemaTtuke (npoceuyHo nocturHyhe nsHag 542 noeHa). Pasnvka namehy npee u nocnegmwe
3eM/be Ha MefhyHapoaHoj nucTy nocTurHyha 13 matemaTtuke nsHocu 328 noeHa. Havme, npoceyHo
nocturHyhe cuHranypckux yyeHuKa je y 30HM HanpegHor mehyHapogHor pedpepeHTHOr HMBOA
(625 noeHa), fok ce npoceyHo nocTurHyhe yyeHnka ca QuannuHa Hanasy ganeko NCrnof HajHUKer
mehyHapogHor pedepeHTHOr HMBOa (297 noeHa). Y Tabenu 3.1 npefcTaBbeHa je mehyHapoaHa
NNCTa Ha KOjoj je MprKa3aHa pacnogena nocturHyha yueHvka us matematuke namehy nsabpaHmx
3emasba. M3abpanu cmo aa npeacTaBMMO AeceT 3emMarba Koje MMajy CTaTUCTUYKK 3HavajHo 6orbe
nocturHyhe op Cpbuje, geceT 3emarba KOjuU UMajy CTaTUCTUUKM 3HAYajHO HWKe nocturHyhe
O yYyeHVKa U3 Halle 3emsbe, Kao 1 nocturHyha yyeHvka n3 3emasba Koje ce CTaTUCTUYKU He
pa3nukyjy op Cpbuje. MehyHapogHy nucty nocturHyha y LenmHn mokeTe nornegatn y okBupy
mehyHapogHor n3BeluTaja TIMSS 2019 Ha cajty IEA: https://www.iea.nl/studies/iea/timss (Tabena
3.7).
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Tab6ena 3.1: Pacnogena nocturHyha yueHuka n3 matematuke nsmehy nsabpaHux 3emarma
Koje cy yuecTBoBane y uctpakmaary TIMSS 2019

3em/ba n TepuTopmja nr;‘c):vc::;f'?e Pacnogena nocturiyha yyueHuKa ns maremaruke
CuHranyp 625339 A ¢t -.— { = -.—
XoHr KoHr CAP 602 (33) A ¢t -.— . —F
Peny6nuka Kopeja 600 2.2) A ¢t -.— —F
KnHecku Tajnej 509 (1.9) A ¢ #— ! #
Jana 593(1.8) A ¢t — 1 —
Pycuja 567 (33) At — o —
CeBepHa Mpcka 566 2.7) A *t —F u } —
EHrrecka 556 (3.0) At — | —
Wpcka 548 25) At — —
NeToHuja 546 (26) At —
AycTpanuja 516 (2.8) A = — o —
A3zepbejiiaH 515(27) A = -.— }- -.—
Byrapcka 515(43) A — -
Wranuja 515(24) A — —
KasaxctaH 512 (25) A _ :- —.-
KaHapa 512(1.9) A #— :- —.—
CnoBauka Peny6nuka 510 (3.5) A -.— :- —.—
XpBaTtcKka 500 (2.2) A _ :I —P
ManTa 509 (1.4) A = -.— :l —.—
Cp6uja 508 (3.2) A — o —
LWnaHwnja 502 (2.1) = —
TIMSS npocek ckane 500

JepmeHuja 498 (2.5) v O ————
An6aHuja 494 (3.4) ' — o —
Hosu 3enamn 487 26) V4 —  —
QOpaHuycka 485 (3.00 V ¥ —.— -: —F
Mpysuja 48237) V4 — o —
YjeoureHu Apancku Emnpatn 481 (1.7) vV § —P 1 } —.—
Baxpent 48026) V4 — ) —
CeBepHa MakepoHuja 472 (5.3) VvV ¥ 1—F - } —

LpHa lopa 453 (2.00 VvV H ' } —

bocHa n XepuerosuHa 452 (2.4) YV & —} ' l—

Rl

5(h 2 5(h

MepuenTnnmn nocturHyha

\_Y_/
95% VHTepBan noBeperba 3a Npocek
(+2 cTaHpapaHe rpeLuke)

7 Sth 9 Sth

M3BOP: IEA’s Trends in International Mathematics and Science Study - TIMSS 2019

MpeyseTo ca http://timss2019.org/download

100

MpoceyHo nocTurHyhe 3HauajHo BuLe of npoceka TIMSS ckane
MpoceyHo nocTurHyhe 3HauajHo HUXKe off npoceka TIMSS ckane
3embe uuje je nocturHyhe y uctpaxmsarby TIMSS 2019 ctaTucTyKmM 3HavajHO BuLe y ofHoCY Ha Cpbujy
3emsbe ynje je nocturHyhe y nctpaxmsarmy TIMSS 2019 cTaTUCTUUKM 3HaYajHO HUXe y OgHOCY Ha Cpbujy
3em/be Koje 0CTBapajy CTaTUCTUUYKM UCTO NocTurHyhe y uctpaxmsary TIMSS 2019, kao u Cpbuja

200
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Kapa je y nuTamy Hal pervoH Hajborba npoceyHa nocturHyha rns matemaTuvke Umajy y4eHuum 13
Cpbuje n XpBaTcKe umju Cy pe3yntaT CKOPO MCTOBETHU Y HUCY CTACTUYKK pa3nuunTtu (508 n 509
noeHa), anu cy wrxoBa NocTUrHyha 3HauvajHo BMLLA oA nNpoceka mehyHapoaHe ckane (500 noeHa).
MehycobHo cnnyHa, ann CTaTUCTUYKKM 3HaYajHO Marba nocTurHyha ns matemaTuke, y OgHOCY Ha
mehyHapogHu npocek 1 nocturHyha yyeHuka ns Cpbuje, nmajy yyeHuum us LipHe Tope (453
noeHa), bocHe 1 XepuerosuHe (452 noeHa) n CesepHe MakegoHuje (472 noeHa).

AHanusa TpeHgoBa nocturHyha nokasyje fa je y sehem 6pojy 3emarba Koje cy yyecTBoBane y
OBOM VWCTPakuBakby AOLIIO A0 3HAYajHOr nopacTa y NPOCeYHMM CKOPOBUMA M3 MaTemaTtuKe.
Op 45 3emarba Koje Cy yuecTBoBarne y nocnefiha fBa LMKIyca TecTupaa, JOLWIo je Ao nopacTa
nocturHyha y 14 3emasba, JOK je y 0cam 3eMasba 3abenexeH nag y npoceyHmm nocturHyhuma ms
maTematumke. [MocTurHyhe yueHrka YeTBpTOr pa3pefa U3 MaTeMaTuKe y HaLoj 3eM/bU MeHbano
ce Kpo3 uumknyce TIMSS ucTtpakmBara y pacnoHy of 508 go 518 noeHa (Cnuka 4). Kag ce
ynopege nocnegma asa umknyca TIMSS 2015 v 2019 gowno je 4o CTaTUCTUYKK 3HaYajHOr nagja y
MaTemaTnykom nocturHyhy 3a 10 noeHa.

SOOOBOOOOOOOOOOGOOIOBOOOOOOOBOOOONGOOOOGOOEOGOOBOOIIBOOOOOGOGIOBOOOOOOBOOOOOOOOOOGOOOOBOOBOOOIBOOOOOOOIOOBIOGOOOOGOOOODOOOOOOOOOOBOOBOOOOBOOEOOBO

Cnuka 3.1: MNocTurHyhe yuyeHunKa U3 MaTeMaTriKe KpO3 TPU UCTPaXKMBaUKa LMKyca
TIMSS 2011, 2015 1 2019 - Cpbuja

Cpbuja

1995 1999 2003 2007 2011 2015 2019

T

560 +

516 518

508

460 +

lMocwiuiHyha u3z maluemaituke — gesojyuye u gedayu. Y mehyHapogHom m3sewTajy TIMSS 2019
ncTnYe ce Aa Cy Aevaum YeTBpTOr paspepa y npoceky umanu sehe nocturnyhe og gesojunua
y CKOPO MONIOBUHM 3emasba Koje Cy yuyecTBOBase y 0BOj cTyauju. Y BehuHn 3emarba gevaun cy
6vnn 60sbKM y CBa TPU KOTHUTMBHA JOMEHa (3Hame, NPYMeHa 1 pe30HOBare) Kafa Cy y nuTamy
nocturiyha n3 matematumke. lMocmatpaHo Ha H1BOY LienoKynHor TIMSS y30pKa, kKaga cy y nutamy
LOMEHV CapprKaja, Aevaum cy y cBeTy Ounm 3HaTHO AOMUHAHTHUjK Y nocTUrHyhy y agomeHy bpoja
Meperba 1 reomeTpuje, AOK je Ta pasnmKa Marbe n3paxkeHa nmehy geyaka 1 4eBojurLa y JOMEHY
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MopaTaka. [JeBojunue cy nmane CTaTUCTMYKO 3HavajHo Behe npoceyHo nocturHyhe o fevaka y
CBa TpW KOTHUTMBHA 1 cagprkajHa fjomeHa jeaunHo y OMaHy, Ha QuavnuHuma n 'y Jy>kHoadpurykoj
Peny6nuuw (netn paspen).

MocturHyhe geBojurla 1 fedyaka M3 pervoHa npukasaHa cy y Tabenu 3.2.

Y uenvHu rnepaHo, pasnvke y nocturHyhy ns matemaTtuke y ogHoOCY Ha
non Hucy sugsbmee y Cpbuju, CeBepHoj MakenoHuju u LipHoj lopw.
JeBojunue n gevaum n3 Cpbuje Hanase ce no nocturHyhma Ha y

HMBOY Cpefbux MefhyHapoaHUxX pedepeHTHUX BpeaHOCTY (04 UcTpaxuBalby

. . TIMSS 2019 noka3sano
475 po 550). Y XpBaTckoj fevaunm octBapyjy Behu ckop og cena Hema paanike MameRy
[EeBOjUMLA HAa MaTeMaTWM4Koj cKanu nocturHyha, [oK je y [EBOjUMLA 1 AeyaKa U3
BocHu n XepuerosnHu cutyaumja obpHyTa — fesojunue cy y Cp6uje y nocturHyhy

npefHocTu. BaXHo je HarnacuTu fa ce feBojunvLe 1 Jevyauu 13 13 MmaTemaTtuke.
XpBaTcke Hanase y 30HU Cpefhnx pepepeHTHUX BPefHOCTH, JOK
Taj OAHOC He Baku 3a bocHy 1 XepuerosuHy 3aTo WITO Ce feBojunue
Hanasey cpefrem, a AeyaLm y 30H1 HUCKMX MehyHapoaHUX pepepeHTHNX
BPEeAHOCTN.

BOOOOOOOOOOOOBOOOOBOOOOIOOOOOOOOOOOOOPOOOOIOOOOOOOOOOOOIOOOOOBOD

OOV OOOOOOOOOOOOOOOOOOOOOOOOO

Ta6ena 3.2: [TocTrHyhe feBojunua 1 feyaka 13 MaTeMaTUKe Y PervoHy

[eBojunue Devaun
MpoueHat Mpoceyan MpoueHat MpoceuaH
CcKop CKop
Cp6uja 50 509 50 507
bocHa n XepuerosunHa* 49 477 51 456
CeBepHa MakepoHuja 48 472 52 472
XpBaTcka* 50 504 50 515
LipHa lopa 47 450 53 455
MehyHapopgHu npocek 49 499 51 503

*CTaTUCTNYKN 3HaqajHe pasnunke y HauMOHaNHNM KOHTEKCTMMa

TpeHa aHanu3a je Nokasana Aa Hema CTaTUCTUYKM 3HaYajHMX NPOMEHA Y OfHOCY Ha nocturHyha
AeBojumua 1 aevaka y Cpbuju Kpo3 Tpu ncTpaxkmaayka umknyca — TIMSS 2011, 2015 1 2019.
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DOVVOVOOVOVOOVODOOVOIDOOOODOOVOIIODOOVOGOOOOIOOVIOIOVOOVODOOVOIDOOOODOOV IOV OOVODOOOOIIOOOOIOVOOOGOOVONDO OOV OIODOODODOOOOIDODIOIOOOOOOONO

Cnuka 3.2: [NMocturHyhe geBojunua 1 fevaka 13 MmaTemMaThKe Kpo3 TPU NCTParkMBaYKa LUKyca
TIMSS 2011, 2015 1 2019 — Cpbuja

- Cpbuija

1995 1999 2003 2007 2011 2015 2019

ey

560 +

519 520

517 509
513

507

460 +

lMociuuiHyha yyeHuka Upema mehyHapogHUM pegepeHWIHUM 8pegHOCUUMA:
csell, peiuoH u Cpbuja

TIMSS onucyje nocturHyha yyeHuka u3 MatemaTrike Ha YeTpPW HMBOA: HanpeaHu HUBO (625 no-
€Ha), BUCOKM HMBO (550 noeHa), cpearn HUBO (475 noeHa) 1 HM3ak H1MBO (400 noeHa). YueHuuym
Ha HMCKOM HMBOY yMejy Aia peLuaBajy 3aAaTKe 3a Koje je NoTpebHO OCHOBHO MaTeMaTUYKO 3Hakbe,
[OK Ce Ha HanpefHOM HMBOY Of HMX OUeKyje [a MOKaXKy MaTeMaTUYKO pasyMeBarbe Y C/IOKEHUM
cuTyaumjama (3a Buwe nHdopmayuja nornepatu Mornasme 1). Ha mehyHapogHom H1BOY, Meanja-
Ha nokasyje pacnogeny NpoceyYHNX NpoLieHaTa yuyeHrKa npeMa HuBouma nocturHyha: HanpeaHm
HUBO — 7% YyUYeHWKa, BUCOKM HMBO — 34% yuyeHuKa, cpefun HUBO — 71% yyeHrKa 1 HM3aK HUBO
—92% yyeHuKa.

Y MehyHapogHOM M3BeLUTajy ce UCTUYE Aa je MeT MCTOYHOA3MjCKUX 3eMalba, Ynju je Hajborbn
YyUMHaK, umano Hajsehun npoueHaT yyeHUKa Koju Ccy JOCTUrN HanpegHu mehyHapogHu HMBO
13 matematuke (625 noeHa). ¥ CumHranypy je HewTo BulIe Of MONMOBUHE YYEHMKa YeTBPTOr
pa3pefa JoCTUro HanpeaHu MmehyHapoaHu cTaHfapa, CKOpo YeTBPTUHA YUYeHrKa Y XoHr KoHry
(38%), Kopeju (37%), KnHeckom Tajnejy (37%) n Buwe of TpehrHe yuyeHuka y Janany (33%).
Op eBponcknx 3emarba CeBepHa Mpcka je umana oko jegHe yeTBpTUHe (26%) yuyeHnKa Koju cy
nocturny HanpegHy pedepeHTHy BpefHocT, a EHrnecka n Pycuja oko netuHy (21%, ogHOCHO
20%). akne, nOCMaTpaHO Npema HMBOUMA NoCcTUrHyha yueHnKa 13 MaTeMaTuKe y UCTParkMBahy
TIMSS 2019, pa3znvka nsmehy ,A3unjcknx TMrpoBa” n fpyrvx 3emasba je ynag/bmea.
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3emrbe Koje cy yuyectBoBane y TIMSS 2019 mmane cy Buwe og 90%

yUYeHVKa YeTBPTOr pa3pefa Koju Cy AOCTUMN HWU3AK HUBO, LUITO

Cceé Ha MeF)yHapO,ElHOM npoCceyYyHOM HUBOY MOXKe CMaTpaTn
y

NCTpaXuBatby
YUYEHNLM YeTBPTOr pa3peda M3 Matematuke. Y wecT TIMSS 2019, 7%

HMBOOM MWHMMaAJTHUX KOMI'IeTeHLWIja KOjVIMa Cy oOBJiafanum

3emMa/ba Cy, CBM TeCTMPaHW YuYeHWUM AOCTUTN yueHuka u3 Cpbuje goctnxe

mepy of 100% u To y XoHr KoHry n KnHeckom HanpepaH H1BO, 32% HUX BUCOK
HUBO, 68% yueHuKa ocTBapyje

nocturHyhe Ha cpegtbem HUBOY 1

HajHWXK HUBO nocTurHyha
n Pycmnja obpasyjy BMCOK MpoLeHaT CBOjUX YYeHUKa ocTBapyje 89%

Tajnejy, kao n 99% yueHunka y Cunranypy, Kopeju,
Janany n Pycnjn. He camo ga 3em/be nctouHe Asuje

[0 HampenHOr HMBOa, BeR CKOPO CBM HUXOBU YUYEHMLM y4YeHuKa.
OBflaflajy MUHUMANHUM HMBOOM 3Hakba U3 MaTemaTuke, LITO
HMje cNlyyaj ca MHOTMM 3eM/baMa, a Tako 1 ca perroHom n Cpbujom.

Y HaweMm pervoHy Y4YeHuUM KOju yCrneBajy Aa pelle HajcrioxeHwuje
MaTemaTunuke 3apaTke Kpehy cey pacnony o 1% (LipHa lopa v bocHa XepuerosuHa) go 7% (Cpbuja).
Oko Tpu yeTBpPTUHE yuyeHUKa y bocHu n XepuerosuHu, LpHoj fopu n CeBepHoj MakefnoHuju He
OB/lafla HN OCHOBHMM MaTeMaTUYKM KomneTeHuurjama. Y Cpbuju op ykynHor 6poja TecTupaHux
yuyeHunKa yeTBpTor paspefa tux 11% He ycrnesa fia pelun 3aaTke Koju 3aXTeBajy HajHUXN HUBO
MaTeMaTUUKUX KomneTeHuurja y ctyamjm TIMSS 2019.

Pe3yntati u3 lpadurkoHa 3.1 nokasyjy Aa pacnoaeny npoueHTa yueHrKa npema mehyHapogHum
pedepeHTHM BpeAHOCTMMA.

OOODOOOOVODOODOODODOOOOIOOOOCOOOIOODOIIOOIOIOOOOOOOOOOOOIOOOOODOD

FpadukoH 3.1: [poLeHaT yueHMKa N3 MaTeMATUKE KPO3 TPY UCTPaKMBaUKa LUKIyca
npema pepepeHTHUM MehyHapOaAHNM BpefHOCTUMA

90% 91% ggo,

70% 72% ggo,
36% 37%
32%
- - I I

HanpegHu Huso Bucok HuBo Cpearbn HUBO Hwusak HuBo

= TIMSS 2011 TIMSS 2015 B TIMSS 2019
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TpeHa aHanusa nokasyje Aa yyeHuum Koju cy yyectsoBanu y nocnegrwem TIMSS umknycy 2019
MUMajy CTaTUCTUUYKN 3HAYajHO MakbM MPOLEHAT YYeHWKa Y 30HWM HanpegHux pedepeHTHUX
BpenHOCTNY ofHOCY Ha umknyce TIMSS 20151 2011. Kag je y nuTary 30Ha BUCOKMX MehyHapoaHMX
pedepeHTHVX BPeAHOCTV Y OBOM LIMKIYCY [OLJIO je CTaTUCTMUYKKN 3HAYajHoOr naja y npoLueHTy
YyUYeHVKa Y OBHOCY Ha MPETXOAHN LNKYC.

MocitiuiHyha yuyeHuka Upema cagpXUHCKUM gOMeHUMA U3 MatuemMaituke:
csell, peiuoH u Cpbuja

TIMSS 2019 npy:a uHpopmaumje o0 NpoceyHM NOCTUrHyhnma yueHrKa y Tpy JOMeHa cappiaja
Yy OAHOCY Ha onwTe nNpoceyHo nocturHyhe 13 matematrke. Hajoorbm matematmyapu y 4eTBpTOM
pa3peny ocHoBHe wkoney ctyanju TIMSS 2019y nomeHy bpoja, leomeTpunje n mepersa n lNogataka
cy yyeHuum n3 sogehe asnjcke netopke (CnHranyp, XoHr Konr, Peny6nvka Kopeja, Kuneckm Tajnej
n JanaH). Cnegy neTopka ca eBpOnCKor KOHTUHeHTa — Pycuja, CeBepHa Wpcka, EHrnecka, Mipcka
n JleToHuja. Kag ce ynopege cHare n cnaboctu 3emarba y ctyauju TIMSS 2019, BehurHa hux nnak
cTaB/ba Behu Harnacak Ha f;omeH bpoja 1 3HaTHO Marbe Ha flomeH lNogaTaka.

Y oOHOCY Ha BpLUHAKe U3 pervoHa yyeHuum us Xpeatcke (512 noeHa) n Cpbuje (518 noeHa)
npenHaye No OCTBAPEHOCTUN NOEHa Y pellaBakby 3ajlaTaka 13 gomeHa bpoja, WTo je cTatncTnukm
3HauajHO BYLLE Y OQHOCY Ha OMLITK CKOP M3 MaTEMATVKE Yy HaLMOHANHOM KOHTEKCTY. Y fOMeHy
Mepema n reomeTpuje yueHnum n3 Xpaatcke (518 noeHa), UpHe Tope (459 noeHa) n bocHe u
XepueroBuHe (458 noeHa) ocTBapyjy CTaTUCTUUKKM 3HayajHO Behe nocturHyhe y nopehemy ca
ONWT!M CKOPOM M3 MaTeMaTuKe y CBOjUM 3eMbaMa. CBU yUeHULM 13 perMoHa He CHasase ce Tako
[obpo y peluaBary 3aiaTaka U3 gomeHa [ogaTtaka, 0OHOCHO HKX0Ba NocTUrHyha y 0BOM fJoMeHy
Cy CTAaTUCTMYKM 3HAYajHO HMXKa Y nopeherby ca NPocekom onwTnx MaTeMaTUUKnx nocturHyha y
HFUXOBUM 3eM/baMa.

Y opHOCy Ha ycnex ocTBapeH npe ABa NCTpaXkrBayka Uuknyca, yueHumum ns Cpbuje cy octBapunm
Marbe MOeHa Ha HMBOY OMwTer MatemaTMukor nocturHyha, Kao n y gomeHy bpoja, Mepetra 1
reomeTpuje 1 NMopaTtaka (MpadurkoH 3.2).

MehyTtum, Tabena 3.3 nokasyje ga npoceuHo nocturHyhe yyeHuka ns Cpbuje y ogHocy Ha 2011.
rofvHy 6enexu CTaTUCTUYKM 3HavajaH nag (benuv Tpoyrao) n3 obnactu bpoja 3a 11 noeHa. Takobhe,
y obnact Meperba 1 reomeTpuje TOKOM uUmknyca 2019 yyeHMUM M3 Halwe 3em/be OCTBapyjy
HEeKOJIMKO MOoeHa Marbe y OfHOCY Ha umknyc 2015, anu Ta pasnvka Huje CTaTUCTUYKN 3HavajHa.
Tokom uwmknyca TIMSS 2015 yuyeHnum yeTBpPTOr paspefa OCTBAPWIM Cy 3HayajaH Hanpegak
y obnactu lMNopataka y ogHocy Ha 2011. roamHy 3a 14 noeHa. Y yuknycy TIMSS 2019 noctoju
U3paxkeHWju CTaTUCTUYKK nag (28 noeHa) y ogHocy Ha 2015. rogumHy y fomeHy lNopaTaka.
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FpadmkoH 3.2: O6nacty N3 MaTemaTuke 1 NpoceyHa nocturHyha yueHuka
KPO3 TPM UCTPaXKMBayKa LnKyca

529

Onuwrte nocturiyhe Bpoj Mepeme n Mopaun
13 MaTeMmaTukKe reomeTtpuja
© TIMSS 2011 © TIMSS 2015 B TIMSS 2019

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOV

Ta6ena 3.3: CTaTUCTMYKM 3HaYajHe pa3nuke y nocturHyhy ns matematmke
KpO3 TpY NCTpakmBayka LnKyca

Bpoj Mepeme 1 reometpuja Mogaun
3 Pasnuke nsmehy Pa3znuke namehy Pasnuke namehy
eM/ba
MpoceuaH rognHa MpoceuaH rognHa MpoceuaH rognHa
cKop cKop cKop
2015 2011 2015 2011 2015 2011

Cp6uja
2019 518 (2.9) -6 -11v | 499 (3.7) -4v 2 489(4.2) | -28v -13v
2015 524 (3.4) -5 503 (3.8) 6 517 (3.8) 14 a
2011 529 (3.0) 497 (3.7) 503 (3.7)

Y ogHocy Ha MehyHapoaHu npocek gesojumue n gevaumn n3 Cpbuje cy 6omu y gomeny bpoja,
JOK ocTBapyjy nowwje nocturHyhe y gomeHy leomeTpuje n mepewa u lNopataka. Mehytum,
n3mehy geBojunua u gevaka y Cpouvju Hema CTaTUCTUYKM 3HAYajHUX pa3fivika HU Y JoMeHy bpoja,
leomeTpuje n mepetba n MNpukasusarba nogataka (Tabena 3.4).



52 HAUMOHAJNHU U3BELWITAJ: TIMSS 2019 Y CPEMIN

QOO0 GO OO0

Ta6ena 3.4: [NocTturHyhe geBojunua u fevaka n3 matematuke — Cpbuja

O6nacTt ns matemaTuke HeBojunue Deuaun
Cp6uja MehyHapoaHu npocek Cp6uja MehyHapoaHu npocek
Bpoj 519 505 516 509
Mepetbe 1 reomeTpuja 496 500 502 507
Mopauw 493 498 486 499

lMoctuuiHyha yyeHuKa dpema KoiHUtUU8HUM gOMeHUMA U3 Maiemaiiukxe:
csell, peiuoH u Cpbuja

TIMSS 2019 npukasyje npoceyHa nocturHyha 3emarma y Tpu KOTHUTUBHA [OMEHA: 3Hame
(No3HaBake UMmeHMLa), MPYMEHa 3Haka 1 pe3oHoBame. ,A3UjCKN TUFPOBUN” CYy AOMUHAHTHU
y MpOCeYHUM NoCcTUrHyhuma y cBa TPU KOTHUTMBHA JOMEHA Yy OfHOCY Ha ocTane 3emibe Yy
ctyauju TIMSS 2019. Cnege yyeHuum n3 Pycnje, CeBepHe Vipcke, EHrnecke, Mipcke u JleToHuje
Koju ocTBapyjy Hajbosba npoceyHa nocturHyha y JOMeHy 3Hatba, NPUMeEHe 1 pe30HOBakba U3
MaTemaTumke. PervoHanHo, yueHuum us Cpbuje n XpBatcke umajy cnnyHa nocturHyha Ha cea Tpu
KOFHUTMBHA AOMeHa 1 pasnuke mehy wuma cy 3aHemapsbrBe. YueHnUun

n3 bocHe n XepuerosuHe, LipHe Tope n CeBepHe MakepoHuje nmajy

Mahba NpoceyHa nocturHyha y cea Tpu foMeHa, ncnog 500 noeHa. T

n3 Cpbuje y
CTaTUCTMYKM 3Ha4yajHO Mame nocturHyhe 3a 5 noeHa y umnknycy TIMSS 2019,

Y umknycy TIMSS 2019 yueHuumn n3 Cpbuje cy octBapunim

JomeHy Pe3oHOBarba Y OOHOCY Ha HUMXOBO oOnwwTe Ha HUBOY No3HaBatba
YnkbeHunua, octeapunu cy 504

noeHa, Ha HNBOY NpUMeHe

3Hawa 509 noeHa, a Ha
3HauajHMX pas3nmKka 3a yyeHuke Kako n3 Cpbuje, Tako HUBOY pe30HOBakba

npoceyHo nocturHyhe n3 matematuke (508 noeHa).
C TUM y Be3u, y ApYrvM JOMEHMMA HEMa CTaTUCTUUKK

N 3a HbUMXOBe BplIHake M3 XpBaTcke. YuyeHuum mn3 bocHe u 503 noeHa.
XepuerosuHe 1 LipHe lope ocTBapyjy CTaTUCTUYKM 3HaYajaH Nag 3a
8 noeHa y fomeHy 3Hama (Mo3HaBarba YMHEHNLA), Kao U CTaTUCTUYKK
3HauyajaH pact 3a 10 noeHa y fgomeHy Pe3oHoBamba y nopebery ca
HXOBUM OMWTUM NOCTUTHYReM 13 MaTemaTuKe.

Y ofHOCY Ha npeTxofHe unknyce yyeHnum ns Cpbuje octBapunm cy mare noeHa Ha 3afgaumma
KOj1 3axXTeBajy 3Hahe (Mo3HaBame UNkbeHULA), a y oaHOoCy Ha 201 1. roanHy Taj nag je CTaTUCTUYKM
3HauajaH (Tabena 3.5). Mako cy yuyeHunun uyetBpTOr paspega y uuknycy TIMSS 2015 nokasanu
Hanpedak y pellaBaky 33jaTaka Koju 3axTeBajy NpuMeHy 3Hatba y ofHocy Ha 2011. roguHy,
JOLWNO je A0 CTaTUCTUYKM 3HaYajHOr Naja y OBOM LMKYCY Y OAHOCY Ha npeTxoaHn. Hanme, 12
noeHa mMame yyeHULM MMajy Y MPoCeKy TOKOM pellaBarba 3afjaTaka M3 KOTHUTMBHOI JOMeHa
MpumeHa 3Hamwa y ogHocy Ha 2015. rogunHy. Og 2011. rognHe onaga y KOHTMHYmMTeTy 6poj noeHa
KOju yueHMLUM OCTBapyjy Ha 3aflauMa KOju 3aXTeBajy pe30HOBahe o YYeHMKa.
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OOOOOOOOOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOV COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOOO0

Ta6ena 3.5: [MocTrHyha yyeHrKa npema KOrHUTUBHVIM HYBOMMA
KpO3 TPy UCTPaXKMBayKa LiMKyca

3Hame MpumeHa Pe3oHoBame
3 Pasnuke nsmehy Pasnuke nsmehy Pasnuke namehy
em/ba
MpoceyvaH rofiviHa MpoceyvaH roanHa MpoceuaH roaviHa
cKop cKop cKop
2015 2011 2015 2011 2015 2011

Cpb6wuja
2019 504 (3.3) -9 -16v | 509 (3.5) | -12v -2 503(3.7) | -14v -11v
2015 513 (3.5) -7 521(33.4) 104 517 (3.8) 2
2011 520(3.0) 511 (3.2) 514 (3.9)

y nopeT)el-by Ca y4yeHnuUrMa 13 oCtanmx 3emMasba y permoHy )ZI,EBOjHVILl,e n gevyaunm m3 XpBaTCKe

n Cpbuje nmajy Buwe nocturHyhe n3 matematvke Ha HUBOY 3Haha (MO3HaBakbe YMHEHMLA),

NprYIMeHe N pe3oHOBaka y OAHOCY Ha MehyHapoaHM nNpocek ckane (Tabena 3.6). 3HaTHO ncnon

500 noeHa Ha MaTeMaTUUKOM TECTY Ha CBMM KOTHWTMBHVM HMBOWMMAa OCTBapyjy AeBojuuLe u

Jevalm nx npeocTanux 3eMarba y pernoHy. Y Cpbuju cy feBojumue 1 gevalum yjegHauyeHn y cea

TPV KOTHUTVMBHA JOMeHa npemMa nocturHyhy u3 matematmke. MehyTum, y XpBaTcKoj nocroje

CTAaTUCTUYKK 3HaYajHO Behe pasnuke y nocturHyhy y KOPUCT Aedyaka y cBa TpU AOMEHA, AOK Y

BocHu 1 XepuerosrHu gevaum nmajy 6ome nocturHyhe og aesojumua y fomeHy lMpriMeHe 3Harba

1 Pe3oHoBamba.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO SOOI OOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ta6ena 3.6: [NocTrHyha geBojunua 1 feyaka npema KOrHUTYBHUM HUBOUMA Y PEFNOHY

KorHntneHu gomeH 3Hamwe Mpumena Pe3soHoBatbe
3emiba [Hesojumnue Hevaun [Jesojumnue Hevaun [Jesojunue Hevaun
Cp6uja 504 505 510 508 501 505
bocHa n XepuerosuHa 441 447 447 457* 457 466*
CeBepHa MakepoHuja 468 472 479 475 470 470
XpBaTcka 501* 514 504 514* 503 516*
LpHa lopa 443 446 453 455 461 465
MehyHapognHu npocek 500 507*% 505 506* 500 507*

*CTaTUCTUYKN 3HaYajHe pasnnKke Y HaLMOHaIHAM KOHTeKCTMa
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lpumepu 3agatuaka uz matuematiuke y uctupaxusearby TIMSS 2019

Y HapeHOM fieny TeKCTa NpeAcTaB/baMo BaM MprMepe 3ajlaTaka U3 maTeMaTuhKe 3a CBaKu HUBO
mMehyHapogHUx pedepeHTHNX BpeAHOCTM y3 NpoLeHaT NocTUrHyha yueHrKa Koju Cy X peluaBani
13 n3abpaHurx 3emasba y CBeTy, 13 perroHa n Cpbuje.

Huxu mebyHapogHu pegeperiiHu Hugo (400 toeHa). Ha oBom HUBOY yuyeHuum 6u Tpebano aa
MOKaXXy OCHOBHO pa3ymeBarbe cagpkaja u3 matematmke. Ha Cnvum 3.3 Hanasm ce npumep
3a4aTka 13 KOrHUTUBHOT AoMeHa lNofdauw, a of yueHrKa je TpaxeHo Aa NprMeHe 3Hame. YueHunum
cy Tpebanu fa npoumnTajy 6pojese y Tabenu u ga ux ynotpebe kKako 6w HaupTtanu asa ctybuha
Ha rpadukoHy. MNpeko 90% yuyeHMKa Koju Cy pewnnmn oBaj 3afjatak cy yueHuum rn3 XoHr KoHra,
Kopeje, JanaHa, CuHranypa, Jlutsanuje, JletoHnje, CeBepHe Mpcke 1 Mpcke, ok je mehyHapogHu
npocek n3Hocno 81% yyeHuka.

SOOI OOOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOOD SOOI IOOOOOOOOOOD

Cnuka 3.3: [TpuMep 3agaTka 13 MaTeMaTuKe —
HUXKN MehyHapoaHW pedepeHTHN HMBO

MP10_11

Y tabenu cy npukasaHe TeX1He 4 BpCTe MeBefia.

34
Bpcra megBega | Texxuna (kg)
CyHuaHK 150
ITanpa 200
Lpun 250
Mpxu 500

VckopycTH JjaTe IIOATKe fla 3aBPIUNII IpaduK.

TexxnHa mepBepa

600

500

400

300

200

TexunHa meagepa (kg)

100

CyHuaHun MNanga LipHn Mpku

Bpcta meaBena
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OBaj 3afatak je pewuno 75% yueHvka u3 Cpbuje n 80% yueHunka 13 XpBaTCKe, WITO HUje
CTaTUCTMYKK 3HAYajHO PA3NNUYUTO Y OfHOCY Ha MehyHapoaHu npocek. Mogaun HUCY BOCTYMHM 3a
yueHuke 13 bocHe n XepuerosuHe, CeBepHe MakepoHuje 1 LpHe lope, jep Cy bUXoBr yueHnum
peluaBany 3afaTtke y TeCTY Koju Cy Marbe 3axTeBHMU (less difficult items).?

Cpegrou mebyHapogHu pehepeHiliHu HUBO (475 ioeHa). Ha oBoM H/BOY yueHMLM Tpeba fa peLuaBajy
MaTeMaTuyke 3afaTke y jeqHoCTaBHMM cuTyaumnjama. Ha Cavum 3.4 Hanasm ce npumep 3agaTtka
13 gomeHa Mepeme 1 reometpuja. Tpebano je fa yuyeHWUM Y OBOM 3aAaTKy MpPUYIMeEHe 3Hatbe.
MpeuunsHMje, of yueHMKa je TpaxkeHo fa ynoTnyHe CuMeTpuyHy ¢urypy. Fl0TOBO CBM yueHuLM U3
CuHranypa (97%) cy ymenu fa peLue OBaj 3afaTak. Y BUCOKOM NPOLEHTY OBaj 3aflaTak Cy pewnim
yueHunum u3 lMNorbcke, AnbaHuje, ca Mante, n3 XonaHawuje, XoHr Koxra, aHcke, CeBepHe Vpcke,
Npcke n ca Knnpa (n3Hag 90%).

OOOOOOOOOOVOIOOOOOOOOOOIOIOOOOOOOOOOIOIOOOIOOOOOOOOOOVOIOOOOOCOD

Cnuka 3.4: [pnmep NpBOr 3agaTka U3 MaTemaTuke
- cpenrbn MehyHapoaHu pedpepeHTHU HUBO

MP02_09
3aBpum oBy GUTypy Tako Ja MCIpeKyaHa IMHja 6yfie oca cuMeTpuje.

33

3 TojepriHe 3eMsbe Koje Cy yuecTBOBase y OBOM UCTPaXKumBakby Cy MOrie Aa n3abepy Aa NpoLeHe 3Hatbe yUeHrKa U3 MaTeMaTuke
nomohy TIMSS TecToBa, Koju Cy nopep pefJOBHUX 3afaTaka 3ajeAHNYKMX 3a CBe 3eM/be, cafpxanu 1 ogpeheHn 6poj 3agaTtaka
NaKLle TexnHe Koje ocTane 3emsbe HUCY nmasne. 3a oBy onuujy onpeaenune cy bocHa n Xepuerosnta, CesepHa MakefioHuja
n LipHa lopa Kako 6y 6o/be mMepune nocturHyhe yyeHuka y concTBeHoj nonynauuju. MpoueHa je Naxx/buBO MiaHWpaHa
M aHanM3uMpaHa, Tako Aa pesyntatm nocturHyha M3 matemaTvke mory fAa 6yay npuikasaHu Ha 3ajegHuukoj TIMSS ckanu
13 MaTemaTrKe 3a yuyeHuKe yeTBpTor paspepa. Jlakwu 3agaum (less difficult items) n yobuuajeHn 3apaum y TIMSS Tecty cy
ynopepausu 6e3 063npa Ha Bep3unjy TecTa Kojy Cy yueHuumn pelwasanu. [la 6u ce nogpxana Besa nsmehy fBe Bep3uje, TecT
ca Nakwum 3ajauvma obyxBaTao je yeTvpu 6/10Ka 3afjaTtaka Koju cy Takohe 6unu ykibyudeHu y peposHy TIMSS npouery.
Ob6e Bep3nje maTeMaTMUKe NpPOLIEHe, PefJOBHE N OHe Mame TellKe, pa3BujeHe Cy npema MaTeMaTUUKOM OKBUPY YeTBPTOr
paspefa. Ml penoBHe 1 Marbe TellKe Bep3uje MaTemMaTUUKmnx 3agataka y TIMSS Tecty y ueTBpTOM paspepy busne cy, npema Tome,
eKBMBasieHTHe no o6umy, ca jeaHom TpehrHOM 3afaTaka Koju ce npeknanajy. lpeoctane fgBe TpehunHe 3ajaTaka 3acHuBane cy
ce Ha CTOM OKBUPY, afiv C TUM LUTO CY Y jeAHOCTaBHWjOj BeP3nju 3afaLm yrnaBHOM 61nmn Mame TeLKu.
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OBaj 3apataK je pelwmnno 58% yueHuka 13 Cpbuje, 54% yuyeHurka n3 XpBaTtcke, 52% yuyeHuKa 13
LUpHe lTope n 30% 13 bocHe n XepuerosuHe. [0OTOBO CBM YYEHULN U3 PErrMOHa HUCY OCTBaApUNU
CTaTUCTMYUKM 3HayajHO Buwe nocturHyhe y ogHocy Ha mebhyHapopHu npocek (70%), n3y3es
yueHnka n3 CesepHe MakefoHuje (77%). Pasnor 3a oBakaB pe3ynTaT, WTO Ce TUYe y4yeHUuKa
n3 Cpbuje, moxe 6UTK TO LWITO O6NACT CMMETPUjA HUje BuNa 3acTyn/beHa y MaHy 1 Nporpamy,
O[HOCHO Y NpOrpamy HacTaBe 1 yuerba [0 NPOLUe WKOJICKe rognHe.

HapegHu npumep 3apaTka je U3 KOrHUTMBHOT AoMeHa lNogaTaka, a o YYeHuKa je TpakeHo Aa
NOKaXky HajH»KM HMBO 3Hama (Cnuka 3.5). BUcok npoueHaT yyeHuKa yeTBpTor paspega (M3Hag
91%) y 6pojHMM 3emM/bama MOrao je da npoymTa MofaTKe ca JMHMjcKor rpadurkoHa (JamaH,
CuHranyp, KuHecku Tajnej, Penybnuka Kopeja, EHrnecka, Xonanguja, XoHr KoHr).

SOOOBOOOOOOOOOOOOOOOIOOOOOOOOOOOIOOOOOOOOOOOOOIOGIGIOOOOOBOOOOIOOOOOOOOOIOOOOOOOOOIOOOOGIOIOOOOOOOOOOOO

Cnuka 3.5: [Mpumep gpyror 3agaTka U3 MateMaTuke
— cpephn MehyHapoaHU pepepeHTHU HUBO

MP02_10
IpacdukoH mpukasyje HUBO BOJie Y BOJleHOj 6paHu TokoM 10 cepmuia.

34

HuBo Bope y BogeHOj GpaHu

Hueo Boge (m)

Cegmunua

A. Konvku je HuBo Bopie 610 y 8. cepmmiu?

Oprosop: m

B. M3meby koje gBe cycenHe cemMuIie je HIBO BOAE HajBHIIIE OIIA0?

@ op ceqmuile 1 mo ceqmuiie 2
(&) on cemmue 2 Ko cemmuie 3
of cegmuile 6 mo cegqMmuile 7
@ on ceqmuile 8 mo cenqmuile 9

lNpoueHaT yueHrKa Koju je TauHO OAroBOPUO Ha OBaj 3aAaTakK je CTaTUCTUYKM 3HAYajHO HIXKM Of
mehyHapogHor npoceka (68%) 1 TO 3a CBe BPLUHAKe M3 HALLEr PervoHa, n3y3es 3a yUYeHUKe 13
Cpbuije (66%).

Bucok mehyHapogHu pegepeHiliHu HUBO (550 TloeHa). YueHnUM YeTBPTOr pa3pena Koju Cy JOCTUMN
0Baj pedePEHTHUN HMBO NOKA3aNN CY 3HaHE 1 YMELLHOCT Y pellaBatby PasnnunTUX MaTeMaTUYKNX
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npob6nema. NMpBu Npumep 3agaTka je u3 gomeHa bpoja (Cnvka 3.6), a of yYeHVKa je 3aXTeBaHO Aa
nprvMmeHe 3Hame. Tpebano je aa yuyeHnum naeHTMOUKYjy MaTemaTUyKm M3pas Koju onucyje aaty
cuTyauujy.

Y npoceky, 53% of CBUX TeCTUPaHMX yYeHUKa YeTBpTor paspeda y umknycy TIMSS 2019 ycneno je
Aa Npeno3Ha mateMaTUYKuy 13pas Koju omoryhasa fa ce nspauyHa KonuumHe Bofe y pesepsoapy.
JanaH v CuHranyp cy umanu Hajsehn npoueHaTt yueHuka (79%) Koju Cy yCnewHo pewmnnmn oBaj
3aflaTak, WTO je CTaTUCTUYKMN 3HaYajHO BlLLE y OfHOCY Ha MehyHapoaHU Npocek.

OOV OOOOOOOOOOOOOOOOOOOOOOOOO

Cnuka 3.6: [pymep NpBOr 3agaTka N3 MaTemaTtumke
— BMCOK MehyHapoaHu pedepeHTHM HUBO

OOOOOOOOOOOOOOOOOOOOOOIOOOOOOOOOOOOOBPOOOOIOOOOOOOOOOOOOIOOOOBOD

MP06_07
Y axBapujymy je 6mmo 12 nutapa Bofe.

29 ITorom je Panko mocyo 3 nurpa Boje y akBapujym u VIBana je mocyna jour 3
TIUTPa BOJIE Y aKBAPUjyM.

Kaxo ce Moyke M3padyHaTy KONMMYMHA BOJIE Y AKBapUjyMy?

® 12+(2+3)
® (12+3)+(12+3)
(12+2)-3
® 12+(2-3)

Yuenuum n3 Cpbuje cy ce BUCOKO KOTUpanu (59%) Ha N1CTW 1 Taj pe3ynTaT je CTaTUCTUYKIN 3HaYajHO
BULWM of mehyHapoaHor npoceka. Y peluaBarby OBOT 3aAaTka 6unu cy 60sbu of yueHrKa Koju cy npu
BPXYy MehyHapoaHe NncTe, Kao WTOo Cy yuyeHunum 13 XoHr KoHra, anv cy n 6orsm of Bplukbaka ca Kunpa,
u3 benruje, Mahapcke, XpBatcke, EHrnecke, CALl, A3epbejiiaHa, Ayctpuje, Hopseuke n LLseacke. He
nocToje Nnojaum 3a octane 3embe U3 Hawer permoHa (bocHa n XepuerosuHa, CesepHa MakefoHuja
n UpHa lopa), jep cy HhrX0BM yYeHMLN peLlaBany 3afaTke Y TeCTy Koju CY Marbe 3aXTEBHU.

Opyru npumep 3agatka (Cnvka 3.7) Koju npunaga Bucokom mehyHapogHoOM pedepeHTHOM HUBOY
je Takohe 13 gpomeHa bpoja 1 3axTeBao je NpMMeHy 3Hara. YueHnuM Cy peliaBany 3agatak Koju
YK/byuyje pa3fniomke. YUeHMLM 13 NeT UCTOYHOA3MjCKMX 3eMarba, Kao 1 ydeHunum n3 GuxHcke 6unm cy
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HajycnewHuju — BuLLe of 76% y4yeHuKa je oaroBoOpuso TayHo Ha 0Baj 3agaTtak. Camo 16% yyeHunka
n3 Cpbuje je ycneno aa pelun oBaj 3afaTak, AOK je y XpBaTCKOj Taj npoLieHar jow Huxun (11%). 3a
cycefie 11 3a HaC OB NPOLEHTY Cy CTaTUCTUYKIM 3HAYajHO HXM Y OfAHOCY Ha MehyHapoaHu npocek
(47%). C Tm y Be3u, pa3nomum Cy BEpOBaTHO HEAOBO/bHO 3aCTyM/beHN Y HacTaBU MaTeMaTrke y
yeTBpTOM paspeny y Cpbuju.

DOVVOVOOVOVOOVODOOVOIDOOOODOOVOIIODOOVOGOOOOIOOVIOIOVOOVODOOVOIDOOOODOOV IOV OOVODOOOOIIOOOOIOVOOOGOOVONDO OOV OIODOODODOOOOIDODIOIOOOOOOONO

Cnuka 3.7: [pymep gpyror 3agaTka U3 MaTeMaTuKe
- BUCOK MehyHapoaHu pedepeHTHU HNBO

MP06_04
3
26 Amna Bo3u 6urmxi o 6aknHe kyhe. ITperuna je g T

Kok je ieo pacrojama mmpeoctao AHu fia ra npebe 6urmxmom?

Oprosop:

Hwv 3a oBaj 3apaTak He MoCToje mModaum 3a ocTane 3em/be 13 pervoHa (bocHa 1 XepuerosuHa,
CeBepHa MakepnoHuja 1 LipHa lopa), jep Cy HUXOBU YUeHULM peLlaBann 3afaTke y TeCTy Koju cy
Matbe 3aXTEBHU.

Tpehu npumep 3agaTka Ha BUcCOKOM MehyHapogHOM pedepeHTHOM HKBOY OLHOCU Ce Ha
cappXUHCKU AomeH [lopaTtaka, a of Y4YeHVKa je 3axTeBaHO pe3HOBare Koje MpefcTaB/ba
Haj3axTeBHUj1 M1caoHu npouec (Cnuka 3.8). [1se TpehuHe nnum BriLe yuyeHUKa YeTBPTOr pa3pena
y 6pOjHUM 3emsbama ycreso je ga nonyHu nuktorpad — 61% TauHVX O[roBOPA, Y MPOCEKY.

YueHnum us Cpbuje (62%) n Xpeatcke (61%) ce He pasnuKyjy of mehyHapogHOr npoceka y
pellaBaky OBOr 3afaTka. Pas3nuka je CTaTUCTMUKM 3HAYajHO HUXKA Y OAHOCY Ha MehyHapopaHu
npocek 3a yyeHuke u3 CesepHe MakegoHuje (52%), LipHe Tope (48%) n bocHe n XepuerosuHe
(43%).
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Cnuka 3.8: Npumep Tpeher 3agaTka U3 MatemaTturke
— BUCOK MehyHapoaHu pepepeHTHN HUBO

MP02_11

Maca XBOTHIba

2 0 JKusoruma | Maca (kg)
Temapp, 50
JlaB 100
Jleomapp, 75

3aBpuin Tabeny Koja IpuKasyje Macy SKMBOTHbA.

Y Tabenu je yHeT mofaTax 3a remappa.

Kusoruma Maca (kg) ‘
Tenapp, ‘

JlaB ‘
Jleomnapp,

Jlerenpa: ‘ =50kg

MP71142

HaupegHu mebyHapogHu pegepeHiHU HUBO (625 ToeHa). YueHMLM YeTBPTOr paspefa Koju cy
AOCTUMNN OBaj HNBO NOKa3ann Cy CTabnnHO KOHLENTYanHo pa3yMeBatbe MaTeMaTUUKMX npobnema.
MpBK npumep 3agatka je us gomeHa bpoja (Cnuka 3.9). Tpebano je ga yyeHuum ocmucne gBa
HauvHa Ha Koje Mory fa rpynuuwly objekTe Tako wro he 3agosorbuTK ABa ycnosa. OBaj 3agaTak
610 je BeOMa TeXaK jep je 3axTeBao pe30HOBahe 0f yYeHuKa. Bulie og nonoBuHe cCHranypckmnx
yUYeHuKa yeTBpTor paspeaa (55%) je ycneno ga pewun 3agatak y nOTNYHOCTH, Kao U APYrv YY4eHULN
13 CKynuHe ,A3mnjckmnx Turposa’”. Buwwe og TpehuHe yueHuka ns JlutsaHuje, EHrnecke v MNosbcke cy
BVICOKO KOTMPaHU Ha MehyHapoaHOj NnCTU, Of eBPOMNCKUX 3eMarba.
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Cnuka 3.9: [pnmep npBOr 3afaTka U3 MaTemaTuke
— HanpegHu mehyHapoaHN pepepeHTHN HUBO

MP06_03
Yuurern xenu fga paciopenu 30 yueHMKa y rpyIe Tako jja:

25 « CBaKa IPyIIa UMa JCTU Opoj yIeHNKa, U

e CBaKa IPyIIa UMa HellapaH 6poj yJeHNnKa.

[Ipuxa>xy Ba pasnuyunTa HAYMHA HA KOje YIUTe/b MOXE Jla pacIiopey yYeHMKe.
1. HauuH

bpoj rpymna:

bpoj yuenuxka y ceaxoj rpymnn:

2. Ha4YnH

bpoj rpymna:

bpoj yuenuxa y ceaxoj rpynn:

MehyHapogHu npocek je nsHocno 24% Konuko je n yuyeHnka ns Cpbuje Takohe ycrneno ga pewm
OBaj 3apaTak. Y XpBaTckoj je 20% yuyeHunKa pelmnno OBaj 3afaTak, ajuv je 3a HUX OBaj pesynTaTt
CTAaTUCTMYUKN HUXNM Y OfHOCY Ha MehyHapoaHu npocek. He noctoje nopaum 3a octane 3emibe 13
pernoHa (bocHa n XepuerosuHa, CesepHa MakefoHuja n LipHa Topa), jep Cy HUXOBM yuyeHULM
peluaBany 3afaTke y TeCTY KOju Cy Makbe 3aXTEBHU.

HapegHu npumep ce ogHocu Ha 3apaTke u3 gomeHa Mepema 1 reomeTtpuje, a Tpebano je ga
YyUYEHMLM NPUMEHe 3Hahe 13 oBe obnactu (Cnuka 3.10). 3agatak je 610 ycMepeH Ha peluaBatbe
NoBpPLUNHE KBafpaTa ca TPy pa3nnynTta ABOANMEH3NOHAHA 06MKa.

Y npoceky je camo 21% yyeHnKa peLluro OBaj 3a4aTakK y CBETY, LUTO Ce OQHOCU N Ha YUYeHUNKe 13
Cpbuje (20%). Buwwe op nonoBrHe yyeHUKa YeTBPTOr pa3peda Koju cy ycnenu y Tome fonase
n3 Kopeje n XoHr KoHra (53-54%), a of €BPOMNCKNX 3emMasba TO Cy yyeHuum un3 Pycuje (47%),
XonaHpguje (36%) 1 Yewwke (35%). MNocne yyueHrKa U3 Halle 3eM/be, U3 pervoHa Cy HajycnewHnju
6unn yuyeHnum ns CesepHe MakenoHuje (14%), 3atum 13 LpHe Tope (12%), XpBaTtcke (10%) n
BbocHe n XepueroBuHe (9%). OBY pe3ynTaTi yueHUKa 13 perMoHa Cy CTaTUCTUYKM 3HAYQjHO HKM
y nopehemy ca mehyHapogHUM npocekom (21%).
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Cnuka 3.10: [pumep gpyror 3agaTka U3 matemaTuke
- HanpegHu mehyHapoaHu pedepeHTHM HIBO

MP02_08

32

6cm

6cm
Top1 KBaJjpatT ce MOYKe HAIIPaBUTH CIIajatbeM MarmbyX 00/IMKa.

3aBpum tabeny ynucyjyhn 6poj o6mika Koju ¢y morpebHu fa 61 ce mpexpro
11€0 KBa/par.

O6mIK l'[orp.eGaH 6poj ga ce
NpeKpuje ropmu KBagpaT
I 2cm
h 6cm ~
A
6cm
Y
| e——>|
6cm
3cm
l«—>
3cm

MP71151
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Tpehu nprmep 3agaTtka Koju nprnaga HanpeaHOM HBOY OHOCKO ce Takohe Ha AoMmeH Meperba 1
reomeTpuje. Of yueHKa ce 3axTeBaso fa npumeHe 3Hahe 13 oBe obnactu (Cnvka 3.11). Tpebano
je na ofpepne 6poj KBagpaTa 1 TPOYrNOBa KOju YMHE pa3nnynTe TPOANUMEH3NOHANHe 06nuKe.

SOOI OOOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOOD SOOI IOOOOOOOOOOD

Cnuka 3.11: MNpumep Tpeher 3agaTka 13 maTemaTuke
- HanpeaHn mehyHapoaHU pedpepeHTHY HUBO

MP06_10

Bophe nma BuIe OBaKBYX I104a 06/IMKA TPOYITIA M KBaJpaTa Off KOjIX Ce MOTy
32 HAIIPAaBUTU TPOAUMEH3MOHATHY OOIMIIIL.

BHopbhe npasu cBaxu ox gorne npukasaHnx o6mmKa.

ITomrynu Taberny. I1psu pep je ypahen ymecro tebGe.

TpOI[I/IMeH3I/IOHaIIHI/I

06K bpoj rpoyrnosa bpoj xBagpara

MO061266

MNMocmaTpaHo Ha HMBOY MehyHapogHor Npoceka, 27% y4yeHrKa je YCNeLwHo peLlunsio oBaj 3ajaTtak,
Kao 1 YeTBPTMHA YuyeHuKa u3 Cpbuje. loToBO NonoBuHa yyeHnka 13 CuHranypa, (49%) JanaHa
(47%) n CeepHe Vpcke (46%) TauHO je ogroBopusia Ha OBaj 3aJaTak, LWTO je CTaTUCTUYKK BULLE
y ogHocy Ha MehyHapoaHu npocek. Camo 17% yuyeHrKa M3 XpBaTCKe je TauyHO PeLnio OBJj
3aaTakK, LWTO je CTaTUCTUYKM 3HAYajHO HIXKe Yy OHOCY Ha MehyHapoaHu npocek. Hema nopataka
3a yueHuke 13 bocHe n XepuerosuHe, CeBepHe MakegoHuje n LipHe Tope, jep Cy peluasany nakwm
TWN 3afaTaka.
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MNMocneprwun npumep 3apaTtka, Koju ce OAHOCMO Ha HanpefHW HUBO, Npunaga AomMmeHy ogaTtaka,
a Of YYEHNKa je 3axTeBaHO Ja npumeHe 3Hamwe (Cnuka 3.12). Of yyeHurKa je TpaXkeHo Aa O3Haue
WMNCKNOH OCy Ha rpaduKoHy Ha OCHOBY TabenapHux nogataka. lNocmatpaHo Ha mehyHapogHoM
HUBOY, OKO jefHe TpehrHe yyeHuKa yeTBpTOr paspeda (34%) ycneno je ga ypagu TauyHO OBaj
3agaTtak. CegamaecTt npoueHaTa unm suwe yyeHuka n3 CuHranypa, XoHr KoHra, Kopeje 1 JanaHa
ogrosopuno je TauHo. OKo nonosuHe yuyeHnka n3 Hopseluke, EHrnecke n benrunje cy oBaj 3agatak
TayHO ypaaunu.

OOV OGO

Cnuka 3.12: [pymep YeTBPTOr 3agaTKa U3 MaTeMaTrKe
— HanpepHu mehyHapoaHU pepepeHTHN HUBO

MP02_12

Crea je cBaxo jyTpo 6emexxnta 6poj ayToMo6uIa Kojit IIpojIase ieHOM YIUIIOM.
3 6 Jau Bpoj ayromo6mna
Ilonememak 8
YTopak 5
Cpena 7
YerspTax 10
ITerax 12

Crera je mo4esa fa mpaBy 'pagyKOH Off II0faTaKa Koje je IPUKyIuIa.

Koje 6pojeBe 6u Tpebano Crena fa KOPUCTU 3a O3HAYaBakbe XOPM3OHTATHUX
JIMHMja HA FeHOM IpapuKoHy?

Y 6pojese y kyhuie Ha CrenmHOM rpadyKoOHY.

Pty Bpoj ayromo6una
1 1
1 1
T
1 1
1 1
T T i I I
1 1
1 1
0
MoHepemak YTopak Cpepa YeTtBpTak Metak

MP71204

Mocmatpajyhin noctnrHyhe yuyeHrKa y Hallem pernoHy, oBaj 3agaTak je pelvna rotoso TpehrHa
yuyeHuka n3 CeBepHe MakefoHuje WTO je CIMYHO Kao MehyHapogHu npocek. Oko 16% 1 Marbe
yuyeHunKa 13 Xpsatcke, LipHe fope n bocHe 1 XepuerosmHe ce ycrnewHo yxsaTuio y KowTal, ca
OBVIM 32[1aTKOM, @i TV NPOLEHTN CY UMaK CTaTUCTUYKM 3HAUYajHO HUXKIM Yy OfHOCY Ha MehyHapoaHM
npocek. Mako je Behu npoueHat yueHnka 13 Cpbuje (25%) ypaano oBaj 3afaTak, OBaj pe3ynTar je
Takohe CTaTUCTMYKM 3HaYajHO HVXKIM Y OfHOCY Ha MefyHapoaHM Npocek.






[1OI'1ADB(bL

[TPUPOAIE NAYKE

[ornasroe 4 canpm MHGOPMaLyje O:
A pe3yntatuma yueHwvka Ha TIMSS TecTy 13 NprupoaHNX HayKa;

A MpUMepPVMa 3aflaTaka 13 MPUPOAHMX HayKa Ha TIMSS TecTy.
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[MOCTUTHYRA YYEHUKA U3 TTPUPOAHUX HAYKA
Y UICTPAMKNBAHY TIMSS 2019

Y oBom nornassby 6uhe onmcaHo nocTurHyhe yyeHnka u3 npupogHUX HayKa U3 Halle 3emrbe y
KOHTEKCTY MehyHapoaHUx pe3synTata ykibyuyjyhiu n pesyntaTe yueHnKa u3 Haler permoHa (bocHa
n XepuerosuHa, CeBepHa MakefoHuja, XpBaTcka u LpHa lopa). Mopep

Tora, NpefAcTaB/baMo HEKe TPEHAO0BE Y HAayYHOM NOCTUrHYRY yyeHuKa

n3 Cpbuje Kpo3 Tpu ucTpakmsauka umknyca: TIMSS 2011, 2015

. YyeHnum
n 2019. Ha Kkpajy oBor nornaesba nNpeactaB/beHn Cy, Kao 1 3a n3 Cp6uje
MaTeMaTuKy, NpumMepu 3agaTtaka 13 NPUPOAHUX HayKa Koje octBapunm cy 517

Cy pewasanu yyeHuum Ha TIMSS TecTy 13 oBOr LMKnyca. rnoeHa Ha Tecty us
NpUPOAHNX HayKa LUTO je

Y umknycy TIMSS 2019 TpugeceT 1 ABe 3em/be nMarne CTaCTUCTUYKIN 3HaYajHO BuULLe Y

cy npoceuro Behe nocturiyhe of cpeaultbe Tauke ofiHocy Ha npocek TIMSS ckane

Koju nsHocm 500 noeHa
(ctaHpappHa
AeBujaunja

CTaTUCTUYKM 3HaYajHa pas3nrKka og 346 noeHa n3mehy Hajseher 100).

500, wTo npeactaBba pedepeHTHY BpeaHoCT Ha TIMSS
CKanu 3a NpuUpoAHe Hayke Yy 4yeTBpTOM paspedy. [loctoju

npoceyHor nocturHyha yyeHmka m3 CuHranypa (595 noeHa) u
Hajmarber npoceyHor nocturHyha yyeHmka ca QunnnuHa (249 noexa).
YueHnnum ns CuHranypay Hajsehem 6pojy octBapyjy nocturHyhe y HanpefHoj 30H1 MefyyHapoaHumx
BpPedHOCTH, [OK ce yyeHnun ca QuaunmnHa Hanase ganeko UCnog 1 30He HUCKUX MefyHapoaHmX
pedepeHTHUX BpeaHocTU. Takohe, pacnogena pesyntata Ha mehyHapofHoj NMMCTU NoKasyje Aa
nocToje BenviKe pasnuke y nocturHyhuma y ceakoj 3emsbu nojegrHayHo (Tabena 8).

OppebeHn 6poj 3emarba OCTBapuIIo je fobpe pesyntaTe Ha TeCTy U3 NPUPOAHKX Hayka y TIMSS
2019. MNpeghaue yueHmum n3 CuHranypa (595 noeHa) n Kopeje (588 noeHa), a npate nx BpLitbaLm
13 Pycuje (567 noeHa) n JanaHa (562 noeHa). M3y3es Pycuje, op apyrvx eBponckmx 3emasba 4o6pum
NMo3HaBarbeM MPUPOAHMX HAayKa Y YETBPTOM pa3peny MOry ce noxBanuti yuyeHuum ms OuHCKe,
NeToHunje, Hopeelike, JIntBaHuje u LBencke. Y Tabenu 4.1 npepctaBbeHa je mehyHapogHa nmcta
Ha K0joj je npukasaHa pacrnogena nocturHyha yuyeHvka 13 npupoaHnNxX Hayka nmehy nsabpaHux
3eMa’sba. Kao 1 3a MaTeMaTuKy, NprKasyjeMo feceT 3eMasba Koje MMajy CTaTUCTUYKM 3HaYajHO 6osbe
nocturiyhe op Cpbuje, feceT 3emarba KOju MMajy CTaTUCTUYKM 3HAYajHO Hue nocTurHyhe of
YUYeHMKa 13 Hallle 3eMibe, Kao 1 nocTurHyha yyeHmnKa 13 3emarba Koje ce CTaTUCTUYKY He PasfnKyjy
of Cpbuje. MehyHapogaHy nucty nocturHyhay LennHm moxete nornegati y oksupy mehyHapogHor
n3BewTaja TIMSS 2019 Ha cajty IEA: https://www.iea.nl/studies/iea/timss (Tabena 4.1).

Kao wro je Beh nctakHyTo, yueHnum ns Cpbuje octeapunn cy 517 noeHa Ha TecTy U3 npupoaHunxX
HayKa LUTO je CTacTUCTMYKM 3HayajHO BULe y ofHocy Ha npocek TIMSS ckane. byayhu ga nma
0BOJIMKO 6070Ba 13 NPUPOAHNX HayKa, Cpbuja je y paHry ca MHOTMM pa3BujeHM 3eM/bama, Kao
wrto cy KaHaga (523 noeHa), Ayctpumja 1 JaHcka (522 noeHa), Hemauka, XonaHanja n CeBepHa
Mpcka (518 noeHa). Og yuyeHnka n3 lMNoptyrana (504 noeHa) n ca Hosor 3eneHpa (503 noeHa)
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Ta6ena 4.1: Pacnogena nocturHyha yueHnKa n3 npupoaHux Hayka nsmehy nsabpaHmx semarba
Koje cy yuecTBoBane y nuctpakmaary TIMSS 2019

3em/ba n TepuTopmja Mpoceuno Pacnogena nocturiyha yyueHuKa ns maremaruke

nocturnyhe
CuHranyp 505(334) A ?t + + —
Peny6nuka Kopeja 588 (2.1) A ¢t -‘— '1 —
Pycuja 567 (3.0) At — o —
Jana 562 (1.8) At — | —
Knneckn Tajnej 558 (1.8) A % — :—
OuHcka 555 (2.6) A —n —
JleToHnja 542 (2.4) A t —
Hopseluka (5) 53922) A ¢t — —
CjennmeHe Amepuryke [pxase 539 (27) A 1t — 1 o
JnteaHwja 538 (25 A ¢ —1 M————
Typcka (5) 526 (42) A = —
XpBaTcKka 524 (22) A = — : 1 +
Karana 523(1.9) A — 1 ——
[latcka 52(24) A = — —
AycTpuja 522 (26) A =  —
byrapcka 521(49) A = E— 1 L —
Cnosayka Peny6nuka 52137) A = — } - —
CeBepHa Npcka 518 (23) A = — : 1
XonaHawja 518 (29) A = — } = m—
Hemauka 518 (2.2) A = — 1 LI
Cp6uja 517 (3.5 A -
Kunap 511300 A = — —
Wnakvja 511200 A — 1 —
Nranuja 510 3.0) A = h . #
MopTyranuja 504 (2.6) ¥ —
Hosu 3enanpa 503 (2.3) ¥ "
Benruja (OnaHppuja) 501 (2.1) ¥ — —
TIMSS npocek ckane 500 v
ManTa 496 (1.3) V¥ 1 —
KazaxcrtaH 494 (3.1) ¥ =
BaxpeuH 49334 V. ¥ e i B
AnGarnja 48935 V4 — o —
OpaHuycka 488 (3.00 V ¥ — '1 —
Yjeanmenun Apanckn Emupatu 473 (2.1) V¥ —: L] : m—
Yune 469 26) V4 — | —
JepmeHuja 466 (34) V ¢ —P " l —

100 200 300 400 500 600 700 800

A TpoceyHo nocturHyhe 3HauajHo Buwe of npoceka TIMSS ckane
V' MNpoceuno nocturiyhe 3HauajHoO HUXe o npoceka TIMSS ckane
1 3emsbe umje je nocturHyhe y nctpaxmsarby TIMSS 2019 cTaTUCTUUKM 3HAUajHO BrLE Yy 0AHOCY Ha Cpbujy
¥ 3emsbe unje je nocturHyhe y nctpaxmsarby TIMSS 2019 cTaTUCTUUKM 3HaUajHO HUXe Y oaHOCY Ha Cpbujy

3emsbe Koje 0CTBapajy CTaTUCTUUKIN UCTO NocTUrHyhe y nctpaxusarmy TIMSS 2019, kao n Cpbuja

nepl.leHTl/llWl noctmn rHyﬁa
5th 25th 75th 9g5th

H_}
95% ViHTepBan noBepera 3a Npocek
(+2 cTaHpapAHe rpeLuke)

M3BOP: IEA’s Trends in International Mathematics and Science Study - TIMSS 2019
MpeyseTo ca http://timss2019.org/download
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yyeHuum n3 Cpbuje ocTBapyjy CTaTUCTUYKN 3HAYajHO BULIe NOCTUrHyhe 13 NpUpoAHKX Hayka.
Kapa je y nuTamy Hal pernoH, Hajoorbe npoceyHo nocTurHyhe 13 npupogHuX Hayka ocTBapyjy
yueHunumn n3 Xpsatcke (524 noeHa), ann He NOCTOjM CTaTUCTUYKM 3HAYajHa pa3nnKa y OfHOCY Ha
yueHuke n3 Cpbuje (517 noeHa). 3HauyajHO UCNoA Npoceka mehyHapoaHe ckane, Uy OAHOCY Ha
yueHuke us Cpbuje, Hanase ce yuyeHunun n3 bocHe n XepuerosuHe (459 noeHa), LipHe lope (453
noeHa), kao n yyeHunum n3 CesepHe MakefoHuje (426 noeHa). Kako yueHuum ns Cpbuje, Tako n
yuyeHunum 13 XpBaTcke ocTBapunm cy 6orwa noctmurHyha y npeTxogHoMm LMKycy, C TUM LTO je OBaj
nag CTaTUCTMUKM 3HavajaH 3a Halle cycefe.

TpeHgoBm y HayuyHuMm nocTurHyhuma yuyeHvka y yeTBpTom paspedy, Ha mehyHapogHoM HKBOY,
CUrHanM3npajy fa nocToju BULLe 3emarba Y Kojuma cy yyeHuum nobosbwanu nocturyha. Takobe,
OBV TPEHAOBM YKa3syjy Ha TO fa MMa M 3emMasba Y Kojuma je 3abenexeH nag y nocturHyhuma
YyUeHKa TOKOM CBUX LiMKyca TeCTUPakba, MaJia je X Makbe Hero OHNX Y KOjuma je eBUAEHTUPaAHO
nobosblakbe nocturHyha TOKOM CBMX LMKiyca TecTupara. MehyTum, of peannsoBakba Npsor
nctpaxmpara TIMSS 1995. rognHe, BehuHa 3emarba je mana ogpeheHe neproge nopacrta, NoHeKa
CMarena npoceyHor nocturHyha, anv Heke cy nmane n nepuoge ctabunHoctn. Of 44 3embe
Koje cy yuyecTtBoBane y uuknycy TIMSS 2015 n 2019, tumx 10 je 3abenexuno nopact npoceyHor
nocturHyha n3 npupogHux Hayka, 10 3emarba je nmano nagose, anu BehurHa KX je ocTana Ha
nctom mecty Ha TIMSS ckanu. Ha Cnuum 4.1 nprkasaHa je pacnofena npoceyHor nocturHyha
yyeHuka 13 Cpbuje Kpo3 Tpu NCTPaXkKMBayKa LuKyca. YueHnum Koju cy Tectupanu 2015. roguHe
numanu cy 525 noeHa 13 NpUPOAHUX HayKa, ann Taj nopacTt y ogHocy Ha 2011. roguHy Huje 6u1o
CTaTUCTUYKK 3HayajaH. YueHnum mn3 umknyca TIMSS 2019 cy Takopehu noHoBunu pesyntaT u3
2011. rognHe, anu Taj Nag HUje CTaTUCTUYKM 3HavajaH. [Jakne, He NOCTOje CTaTUCTUYKN 3HavajHe
pasnvke y NpoCceyHoM onLuTem nocTUrHyRy 13 NpupoaHKX HayKa 3a yuyeHuke 13 Cpbuje Kpos Tpu
NCTpaxkmnBayka LuKnyca.

DOVVOOVOOVOVOOVODOOVOIDOOOODOOVOIOOOOVOGOOOOIDOOIOIOOOOODOOIOIDOOOODOOV IO OOVODOOOOIDOOOOIOVOODOGOOVONDO VOOV DO OOVODOOOOIUOIODOOOOOOONO

Cnuka 4.1: MNocturHyhe yueHunKa n3 NpupoaHMX HayKa Kpo3 TP NCTpaXkMBaYKka LUKIyca —
Cp6buja TIMSS 2011, 20151 2019

Cpbuja

1995 1999 2003 2007 2011 2015 2019

T

570 +

525

516 517

470 +
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MoctuuiHyha u3 dpupogHuUx Hayka — gegojyuye u geyayu. Nocmatpajyhu

nocturHyhe gesojunuay uenokynHom TIMSS y30pky, Tj. y CBeTY, onaxa
ce fja Cy OHe MMarse BuLWa NpoceyHa nocturiyha y npmpogHum Desojunue
Haykama of Aevaka y uuknycy TIMSS 2019. MocturHyha uns (521 noexa)
n3 Cpbuje ocTBapyjy
CTAaTUCTUYKN 6oba

nocrurhyha op fevaka (513
NpoceKy JeceT NoeHa Make Ha TeCTy N3 NPUPOAHNX HayKa noexa) Ha TIMSS Tecty

NPUPOAHMX HayKa n3meNy Aeyaka 1 AeBojunLa MeHano ce
13 umknycay yuknycy Cpbujn (Cnuka 4.2). deyaum umajy y

y OBOM UUKNyCy y ogHocy Ha 2015. rogumHy (523 noeHa), Tako 13 NpUPOAHUX
[a Cy roTOBO MOTBPAWAN PE3ynTaT KOju Cy HbUXOBU BPLUHALM LLBIKC
nocturnu 2011. roguHe. leBojumLe nMajy y NpoceKy neT noeHa Mambe
y OIHOCY Ha CBOje BpLHakukbe u3 2015. rognHe (526 noeHa), anu BuLle

noeHa y opgHocy Ha 2011. roguHy (514 noeHa). MehyTum, Kaga ce ynopege

nesojune 1 gevaun Kpo3s TIMSS unknyce y Cpbujn, 3anaxa ce fa AeBojunLie MMajy CTaTUCTUYKM

3HayvajHo Behe nocTurHyhe 13 NpnpoaHNX Hayka o fevaka jeguHo y 2019. roguHu.

OOOOOOOOVOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOV

CnukKa 4.2: TpeHp y nocturHyhnma s npupogHunx Hayka nsmehy geyaka v gesojuvua
KpO3 TPy UCTPaXKMBayKa LMKyca

- Cpbuja

1995 1999 2003 2007 2011 2015 2019

OOOOOOOOOOVOIOOOOOOOOOOIOIOOOOOOOOOOIOIOOOIOOOOOOOOOOVOIOOOOOCOD

-
570 +
1 526
521*%
1 517
5%&:
T 514 507
470 +

NeBojunuen geyaun s Cpbuje n XpBaTcKe NOCTMXKY 60sbe pe3ynTaTe 3 NpUPOAHVX HayKay OgqHOCY
Ha npocek MehyHapogHe ckane (Tabena 4.2) 1 wuxoBa NnocTurHyha ce Hanase y 30HU cpefhux
pedepeHTHNX MehyHapoaHMX BpeQHOCTU. YUeHUUU 13 OCTanunx 3emasba y pPerMoHy Hanase ce
ncnop npoceka MmehyHapoaHe ckane 1 HbUxoBa NOCTUTHYRA Cy Yy 30HM HUCKMX MeRyHapoaHMX
pedepeHTHUX BpegHocTu. NMopen aesojunua n3 Cpbuje, Behe npoceyHo nocturHyhe of fevaka
nMajy 1 gesojunue u3 bocHe n XepuerosuHe, CeBepHe MakegoHuje n UpHe lope.
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Ta6ena 4.2: Pasznuka nsmehy feBojunua 1 fevaka
y MPOCeYHVM NocTUrHyhrMa 13 NpUpoAHNX HayKa Y HalleM permoHy

HeBojunue Devaun
Mpouenar MpoceyaH ckop Mpouenar [MpoceyaH ckop
Cp6uja 50 521*% 50 513
bocHa n XepuerosuHa 49 462* 51 455
CeBepHa MakegoHuja 48 433* 52 419
XpBaTcka 50 524 50 524
UpHa lopa 47 457* 53 451
MehyHapopaHu npocek 49 493 51 489

*CTaTNCTNUKM 3HaqajHe pasnuke y HauMoHaNHUM KOHTEKCTUMA

MocitiuiHyha yyeHuka u3 UpupogHux Hayka dpema mehyHapogHUM pegpepeHHUM 8pegHO-
clduma: ceett, peiuoH u Cpbuja

Kao 1y obnactn matematuke, nocturHyha 13 npMpoaHux Hayka ce gepuHuLY Ha YeTUpu HMBOa:
HanpeaHu H1BO (625 NoeHa), BUCOKM HMBO (550 noeHa), cpefrn HUBO (475 noeHa) U HU3aK HUBO
(400 noeHa). MocmaTpaHo Ha mehyHapogHOM HUBOY, MefiMjaHa NoKa3syje Kako Cy pacrnoferbeHu
NPOCeYHN MPOLEHTN YYeHUKa y CBeTy npema pedepeHTHUM BPeAHOCTMMA: Ha HanpegHoMm
HMBOY — 6% yYyeHVKa, Ha BUCOKOM HUBOY — 32% yUeHKKa, Ha cperbeM HMBOY — 71% yuyeHuKa
N Ha HUCKOM HMBOY — 92% yuyeHuKa. YonwTeHo rosopehu, y ctyamju TIMSS 2019 Buwe 3emarba
nma ycriexa y obpasoBaty yuyeHrKa YeTBPTOr pa3pesa Ha HUCKOM HUBOY Y OKBUPY NPUPOAHUX
HayKa, Hero Ha HanpegHoOM HMBOY. [1Be 3eM/be Unju je YUMHaK y NPUPOAHMM HaykaMa Hajoorbum
nmane cy Hajsehu npoueHaT yuyeHrKa Koju Cy AOCTUMNY HanpeaHu mehyHapoaHu ctangaps — 38%
yueHuka n3 CnHranypa n 29% un3 Kopeje, cnege JanaH n Pycuja —17%, ogHocHO 18% yueHuKa.
Oko 15% yueHuka un3 OuHcke, KuHeckor Tajneja, CjeanreHmx

Amepnukux [dpxaBa n byrapcke [oCcTurau Cy HajBMLWIN HUBO

KOMMeTeHUMja 13 NPUPOAHMX HayKa. Mimajyhu y Buay Haw y
NcTpaXknusatby

€rVIoH, yYeHNLM KOju ycreBajy Aia AOCTUMHY Un nNpemalue
P Y Koy yaad Y P TIMSS 2019, 7%

HanpeaHy pedepeHTHY BpeaHOCT Kpehy ce y pacrnoHy

yuyeHuka u3 Cpbuje
o/ 1% (bocHa n XepuerosuHa, LipHa lopa, CesepHa [OCTUKe HanpeaaH HUBO
MakenoHuja) go 7% (Cpbwuja). 13 NPUPOAHUX HayKa, buX 36%
BUCOK HUBO, 73% y4yeHuKa ocTBapyje
MHore 3emsbe cy y wnctpakusawy TIMSS 2019 nocTurHyhe Ha cpeatbeM HUBOY 1

nmarne suwe og 90% yuyeHrKa YeTBPTOr pa3peaa Koju HajHWKM HUBO NocTurHyha
Cy MOCTUIMN HU3aK HMBO, a Y TpU 3embe — Penybnuka ocTBapyje 92%
Kopeja, Pycunja n KnHeckn Tajnej — cBu yueHunun (99%) cy yyeHuka.
JOCTUIAN OBY Mepy. Y Hallem pervoHy je, camo 62% yuyeHnka

n3 CesepHe MakenoHunje, 78% mwux n3 bocHe n XepuerosuHe
n 75% yuyeHuka n3 LipHe lope oBnaga OCHOBHMM KOMMeTeHUMjama

13 NPUPOAHNX HayKa. Y XpBaTCKOj je MpoLeHaT yYyeHnKa Koju He ycnesa Aa oBfaga OCHOBHUM
HayyHVM KoMreTeHUurjama camo 2%. Y Cpbuju of yKyrnHor 6poja TeCTUpaHNX yYeHrKa YeTBpTOr



MOMABJbE4 71

pa3pena 8% HMX He yCneBa fa peLlun 3agaTke y uctpaxmaamy TIMSS 2019 nomohy Kojux ce mepu
HajHVXNM CTeneH KomneTeHLja 13 06/1acTu NPUPOAHNX HayKa.

Pacnogena npoueHaTta yueHurKa npema mehyHapogHum pedepeHTM BpegHOCTMMa 13 NPUpoS-
HMX HayKa y Cpbuju Kpo3 Tpu uctpaxmeadka umknyca TIMSS npenctas/beHa je Ha [padurkoHy
4.1. Y nctpaxmsarby TIMSS 2019 7% yuyeHunKka us Cpbuje gocTmxke Uiy npesasunasn HanpegHy
pedepeHTHY BpedHOCT, WTO je yjefHauyeHo ca NPOLIeHTOM BpLUrbaka M3 NpeTxofHa ABa LMKIy-
ca — TIMSS 2015 v 2011. Pa3nuka je HEWTO BULLE U3PaXKeHA Ha HMBOY BUCOKUX MehyHapoaHumXx
pedepeHTHUX BpegHoCTW y umknycy TIMSS 2015 y ogHocy Ha Apyra ABa UCTpaXkmBadka LMKIyca.
LraBuwe, 40% yyeHuKa je ocTBapusio B1ucoka nocturiyha y umknycy TIMSS 2015 y ogHocy Ha re-
Hepauwnjy yeTBpTaka n3 ymknyca TIMSS 2019 wro npeacTasba CTaTUCTUYKN 3HaYajaH nag. Havme,
on 2011. roguHe po gaHac usmehy 7% v 9% yyeHuKa Huje oBnagano OCHOBHMM KOMMeTeHLMjama
13 NPUPOLHMX HayKa, Na 6u 6rno noxerbHo fa ce y 6yayRHOCTY CMarby 0Baj MpoLieHaT yueHrKa.

FpaduKkoH 4.1: MNpoLeHaT yueHrKa Kpo3 TpU UCTPaXKmMBaYKa LMKIyca NprKasaHa
npema pepepeHTHUM MehHyHapOAHNM BpeaHOCTUMA

91% 93% 92%

77%
72% . 73%

40%
35% ° 36%

8% 8% 79%

HanpeaHun Hnso Bucok Hnso Cpepambn HMBO Husak HuBo

TIMSS 2011 TIMSS 2015 TIMSS 2019

MocituuiHyha yyeHuka Upema cagp>XUHCKUM gOMeHUMAa
u3 UpupogHux Hayka: ceeil, peiuoH u Cpbuja

TIMSS 2019 omoryhasa mMHbOpMauuje 0 NpoceyHnm nocturHyhuma yuyeHuka y Tpyu fOMeHa
cagp’kaja y o4HOCY Ha OnLTe NPOCeYHO NOCTUrHYhe U3 NPUPOAHUX HayKa 3a CBaKy 3eMiby Koja
je yuectBOBana y osoM mehyHapogHom mucnutusary. MNpoueHa nocturHyha yyeHuka yeTBpTor
pa3pepa 13 oBe obnacTy ofHOCUNA Ce Ha TpW cagpxajHa gomeHa — buonoruja, Ousuka n
leorpaduja. YonwrteHo rosopehu, npema npoueHn nocturHyha, ce 3emsbe y nctpaxusamy TIMSS
2019 cTaB/bajy MarW Harnacak Ha JIOMeH Koju ce Tude cagprkaja us leorpaduje, a BuLIe Ha oHe
Koju ce Tnuy brionorunje n Ousmke, WTO je y cKnagy ca UbeBnMa KypuKynyMa semarba. YueHnum
13 CyvHranypa cy Hajoosbu Ha cBeTy M3 obnactu buonoruje (603 noeHa) u Ousnmke (613), oK
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yuyeHunum n3 Kopeje (587 noeHa) octeapyjy Hajoorba nocturHyha ns lreorpaduje Ha ceeTy. Ha Bpxy
mehyHapogHe nucTe, y cBa TpY AOMEHa, off eBPONCKNX 3emarba cy Pycuja, OnHcka, HopBelukKa,
JleToHuja v JlntBaHwuja.

Y Hawem pernoHy yuyeHuum n3 Cpbuje n XpBaTcke cy BeoMa ClIMYHM NO 3HawuUMa 13 buonoruje
n ®usnke, a y ogHocy Ha yyeHuke 13 CeBepHe MakefoHuje octBapyjy ckopo 100 noeHa BuLie
Ha 3afalMma y Kojuma ce UcnuTyjy oBu cagp»aju (422 n 433 noeHa). Cagprkajuma n3 leorpaduje
Hajbosbe cy oBnajanu yyeHuum us XpaaTcke (523 noeHa), a UCnog Tux BPeaHOCTW, PeaomMm, cy
yuyeHunum 13 bocHe n XepuerosuHe, LipHe lope n CeBepHe MakegoHuje. Hajcnabuja Tauka 3a Halw
pervioH je obnact leorpaduje, oK je cagpajuma n3 Oursnke sefiviHa yuyeHrKa 13 pernoHa Beoma
ycrewHo oBnagana (13y3eB yuyeHuka us LipHe lfope n CeBepHe MakenoHuje).

Ha MpadumkoHy 4.2 nprkasaHo je onwTte HayyHo nocturHyhe yuyeHuka ns Cpbuje, kKao 1 npoceyHa
nocturHyha yyeHnka 13 Halle 3em/be Y CafpKUHCKAM JOMEHVMA Y NPUPOAHUM HaykaMa Kpos3
CBa TPV MCTpaxmMBayka Luknyca. [locmaTpaHo y ogHOCY Ha onwTe npoceyHo nocturHyhe ums
NPUPOAHKX HayKa yuyeHuka n3 Cpbuje (517 noeHa), OHU OCTBapYjy CTaTUCTUYKM 3HAYQjHO BULLE
nocturHyhe 13 buonoruje (521 noeHa) n ®usnke (524 noeHa), ok n3 lreorpaduje octeapyjy 494
MoeHa LTO je CTaTUCTMYKM 3HauajHO HUpKe nocTurHyhe.

COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0
FpadukoH 4.2: O6nacTy U3 NPUPOAHKX HayKa 1 NocTUrHyha yueHrKa
KPO3 TPy NCTPaXKrBayka LKyca

531

529
525 24
521 523 5
516 517 518
497
496 40,
Onuwrte nocturiyhe us Buonornja ®dusuka Feorpaduja
NPUPOAHUX HayKa
TIMSS 2011 TIMSS 2015 TIMSS 2019

Paznuke Kpo3 Tpu ncTpaxuneauka umknyca —TIMSS 2019,20151 2011, uspaxeHuje cy y nocturHyhy
y obnactn buonoruje, HewTo mare y obnactn Ousmke, a y obnactu feorpaduje reHepaumje
yyeHuKa cy yjeaHaueHe. CTaTMCTMYKM 3HavajHo Behe nocturHyhe nmajy camo yyeHuLm y JOMeHy
Bbuonoruje Koju cy yuectsoBanu y nctpakusamy TIMSS 2015 y ogHOCy Ha ueTupu rogmHe paHuje,
ay nopehetby ca reHepauujom 13 2019. rogrHe pasnmke HUCY 3HaYajHe HY Y jeGHOM JOMEHY.



MOMABJbE4 73

Kaga cy nuTarwy AOoMeHM capprkaja, MOCMAaTPaHO Ha HUBOY LIESIOKYMHOr y30pKa, AeBojune y
cBeTy UMajy 6orpa nocturHyha ns buonoruje og feyaka y MHOrMm 3eMibama, a fevaum nmajy sehe
nocturiyhe y ®usnum n leorpaduju. CnnyHo, cee AeBojunLie M3 Haller pernoHa, ykbyuyjyhu
aeBojunue n3 Cpbuje, MMajy cTatUcTMukn 6orbe nocturdHyhe us bronoruje y ogHocy Ha feyake
13 tMX0BMX 3eMarba (Tabena 4.3), WTO HWje Cydyaj Kafja ce NOCMaTpPajy Apyra ABa CafpKMHCKA
[oMeHa. Y ogHocy Ha MehyHapoaHU MPOCeK M Hall pernoH, gesojunue v gevyaun ns Cpbuje un
XpBaTcKe OCTBapyjy BuLUe NOeHa Y IOMeHY 3Haka 13 bruonorunje, Ounsnke n feorpaduje. Paznuke
nsmehy pesojumua 13 Cpbuje n XpBaTcke roToBo fa He mnoctoje y bronornjy n Ousuym, ann
ce onaxajy y pomeny leorpaduje (26 noeHa) npu yemy ce gesojumnue n3 Cpbuje Hanase ncnog
mehyHapogHor npoceka ckane.

OOOOOOOOVOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOVCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0
Ta6ena 4.3: [MocturHyhe gesojunua 1 gevaka y Cpbuju 1 Hallem pervioHy:
JOMEHV cafprKaja NPUPOAHNX HayKa

Buonoruja Ousnka Feorpaduja
3emiba [HeBojunue Hevaun HesBojuvue | [Jevaumn Hesojunue | [evaum
Cp6uja 526* 515 526 522 494 494
bocHa n XepuerosuHa 478* 465 452 449 434 439
CeBepHa MakegoHunja 431* 414 435 429 418* 401
XpBaTtcka 524* 517 526 529 520 527
LpHa lopa 469* 460 447 445 434 433
MebhyHapopgHu npocek 510% 503 504 506* 499 503*

*CTaTUCTNUKN 3HaqajHe pasnuke y HauMoHaNnHNM KOHTEKCTMA

MocttuuiHyha yyeHuka u3 UpupogHUX HayKa Upema KOIHUUBHUM gOMEHUMGQ:
cgetu, peiuoH u Cpbuja

KOrHUTMBHM fOMEHN Y NPMPOAHMM HayKaMa Takohe onuncyjy HMBoe MMcaoHmX npoLeca (3Hame,
NnprYMeHa N Pe30OHOBakbe) KOju Cy HEeOMxoAHW fAa O6v yuyeHMuM yCnewHo pelunnu 3agatke u3
NPUPOAHUX HayKa y nctpaxmnsarby TIMSS 2019. Kao ny matemaTtnum, y4eHULM N3 UICTOYHOA3MCKIMX
3emasba 1 Pycuje 6rnm cy LOMMHAHTHM y CBa TPY KOTHUTUBHA lOMeHa Y nopehemny ca yueHmuyuma
13 OCTanux 3emarsba Koje cy yuectsoBarsey Luknycy TIMSS 2019, npema npoceyHum nocturHyhnma
(n3y3eB XoHr Konra). [MpeunsHuje, noctoju Bennka pasnvka namehy yuyeHuka mns CuHranypa u
MapokKa y cBa Tp1 KOrHUTUBHa IOMEHA. Y JOMEeHY 3Hakba Taj pacnoH nsHocm og 362 fo 588 noeHa,
y DOMeHy npumeHe 3Harba of 378 fo 596 noeHa, AOK je y AOMeHY pe3oHOBara usmehy 366 u
604 noeHa. Mehy eBponcknm 3em/bama Hajbosbe NpoceyHo nocTurHyhe y cea Tpy JoMeHa nmajy
yueHuum n3 OuHcke, JletoHuje, Hopeeluke n LLBeacke.

YonwreHo roBopehu, npema KOrHUTUBHUM JOMEHMNMA, Hajoorbe nocturHyhe y Halwem pervony
nmajy yueHnum n3 Xpaatcke n Cpbuje. Yuenumum ns Cpbuje cy Hajborsm y fOMeHy NpuMeHe 3Haha
(526 noeHa), 3aTMM y AOMeHY pe3oHoBatba (518 noeHa), a NoHajmare y AOMeHy MO3HaBaha
UMHbEHMLA Y MPUPOAHUM Haykama (506 noeHa). LWtaBuwe, yuyeHuum n3 Cpbuje ocTBapyjy
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CTAaTUCTMYKWU 3HAYyajHO BuWe MOCTUTHyhe y AOMEHY MPUMEHE 3Harba

3a [eBeT MOeHa, JOK Y AOMeHy Mo3HaBakba UMkbeHuUa benexe
YueHunuyn

n3 Cpbuije,
Ha HMBOY 3Hatba
y unknycy TIMSS 2019,
ocTBapunu cy 506 noena, Ha
HMBOY NpUMeHe 3Hata 526
noeHa, a Ha HUBOY
pe3oHoBawa 518

CTaTUCTMYKM 3HayajaH napg 3a 11 noeHa y ofHOCY Ha onwTe
npoceyHo nocturHyhe n3 NPUPOAHMX HayKa. 3aHUM/BUBO je
Ja cy yyeHnum 13 bocHe n XepLeroBuHe, kaga ce ynopefe
nocturHyha npema JOMeHMMa Ha HMBOY HUXOBE 3eMsbe,
Hajcnabuju y no3HaBakby UntbeHnLa (451 NoeH), a Hajjaun
y OOMeHy pe3oHoBama (469 noeHa), nako je TO Aaneko
cnabuje o yyeHunka n3 Cpbuje n XpBatcke.

MNMoctoje npomeHe y nocturHyhrma yuyeHuka u3 Cpbuje Kpos
KOrHWTVBHE JOMEHE Y CBa TpY NCTPakMBayKa uuknyca (Tabena 4.5).

DOVVOOVOOVOVOOVODOOVOIDOOOODOOVOIOOOOVOGOOOOIDOOIOIOOOOODOOIOIDOOOODOOV IO OOVODOOOOIDOOOOIOVOODOGOOVONDO VOOV DO OOVODOOOOIUOIODOOOOOOONO

Ta6ena 4.5: [octurHyha yueHuKka npema KOrHUTUBHUM HUBOVMA
KPO3 TPW UCTPaXKMBayKa LUKIyca

3Hame Mpumena Pe3oHoBame
3 Pasnuke namehy Pasnuke namehy Pasnuke namehy
em/ba
Mpoceuxn roaviHa MpoceuHn rofviHa Mpoceyxn rofiviHa
cKop cKop cKop
2015 2011 2015 2011 2015 2011

Cpb6uja

2019 506(3.3)  -20v -18 v | 526 (3.9) 4 204 518 (3.9) -3 -2
2015 527 (3.9) 3 522 (4.5) 16 a 521(3.9) 1
2011 524 (2.9) 506 (3.1) 519 (3.0)

Kapa ce nocmatpa npoceyHo nocturHyhe yueHnka Ha 3afaLiima Koju 3axTeBajy 3Harbe (Mo3HaBame
YMkbEeHMLA), ZOLWJIO je A0 CTAaTUCTUYKM 3HAYajHOT Naja y oaHocy Ha Lmknyc TIMSS 2015 (20 noeHa)
nTIMSS 2011 (18 noeHa). MehyTum, yueHuum ns Cpbuje cy cee 605bu U3 LUKIyca y UMKIYC Kaja je
y NTakby nocTurHyhe Ha 3afaumnma Koju 3axXTeBajy MpMeHy 3Hakba Y 061acTi NPUPOAHNX HayKa,
WITO je CTAaTUCTMYKM 3HayajHO Kada ce ynopege 2019. roguHa ca 2011. roguHom. [eHepaunje
yUYeHVKa YeTBPTOr pa3spefa U3 UuKyca y LUKIyC oCcTBapyjy CimMyHo nocturHyhe Ha 3agauuma
KOjW 3aXTeBajy Pe30HOBaHE.

Ykonuko ce ynopege nocturHyha geBojuMua v geyaka y KOTHUTMBHMM JOMEHVMA Y CBaKoj
nojefVHauYHOj] 3eM/bM Yy Hallem pPervoHy, CuMTyauuja je BeoMa HeyjedHauyeHa 1 pa3HOMMKa
(Tabena 4.6). NMocmaTtpaHo 3ajegHo, Mo 6POjy OCTBAPEHMX NMOEHa Y CBA TPU KOHITUTMBHA JOMEH],
HajOOMUHaHTHUjU Cy AeBojunue 1 devaun n3 XpeaTcke n Cpbuje y ogHocy Ha mehyHapopHu
npocek u gpyre 3em/be 13 pervoHa. lesojunue y Cpbuju mmajy jeguHO CTaTUCTUYKK Gorbe
nocturHyhe of feyaka y JOMeHY NpYIMeHe 3Haha, 0K CY y ApYyra fiBa JOMeHa YjeiHaueHu.
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Ta6ena 4.6: MNocturHyhe pnesojunua n gevaka y Cpbumjm n permoHy:
KOTHUTVBHW JOMEHU NPUPOAHNX HayKa

3Hame MpumeHa Pe3oHoBame
3em/ba [eBojunue Hevaun [eBojunue Hevaun HeBojunue Hevaun
Cp6uja 507 506 533* 518 522 514
bocHa n XepuerosuHa 450 453 463* 464 474* 464
CeBepHa MakepoHuja** - - - - - -
XpBaTcka 525 528 521 521 524 519
LpHa lopa 451 451 459* 449 453 449
MebhyHapopgHu npocek 504 507* 506* 503 509* 503

* CTaTUCTUYKN 3HaqajHe pasnvke y HauMoOHaNHUM KOHTEKCTUMa
**Mogaum o I'lOCTVII'Hyhy 3a pasnmnynTe KOrHUTMBHE HNBOE HNCY AOCTYMNHN, 3aTO WTO HVIje MOrno fa ceyTBpan NnpoceyHo nocweryhe
YYeHVKa U3 NnpupoaHMX HayKa.

Mpumepn 3agaTaka 3 NPUpPOAHUX HayKa y uctpakusawwy TIMSS 2019

Y HapefHOM TEKCTY NpeAcTaB/bamo BaM Npumepe 3afaTaka U3 NPUPOAHNX HayKa 3a CBaku HUBO
mMehyHapogHUX pedpepeHTHUX BpeAHOCTM y3 NpoLeHaT NocTUrHyha yueHrKa Koju Cy nx peluaBanu
13 n3abpaHnx 3emarba y CBeTY, permoHy n us Cpbuje.

Huxxu mehyHapogHu pepepeHtiHU HUBO (400 GoeHa). Ha 0BOM HBOY YUeHMLM NOKa3yjy AeNUMNYHO
No3HaBatbe OCHOBHMX HaYyYHUX YMHbeHMLa 1 pasyMeBarbe HayYHUX KoHuenaTa. Ha npumep, Ha
OBOM HVBOY MOTY MPENo3HaTu Aa HeKe XKMBOTMHE NMAjy KMUMY, Aa HEKM MaTepujany NpoBofe
TonnoTy 60sbe of Apyrux matepujana v aa cy Boga v TIO NpUpoaHu pecypcu. Mprmep 3agaTka
13 JOMeHa cagprkaja bnonoruje nprkasaH je Ha Cnvunm 4.3, a 0 YYEHUKa je TpaXkeHO No3HaBambe
ymheHnLa. KoHKpeTHO y OBOM 3afaTKy, Tpebasno je fa yuyeHUUM Npeno3Hajy Ha CINLM XUBOTUHY
KOja Mma Knumy.

OOV OOOOOOOOOOO

BOOOOOOOOOOOOBOOOOBOOOOIOOOOOOOOOOOOOPOOOOIOOOOOOOOOOOOOIOOOOOBOD

Cnuka 4.3: [Tpumep 3agaTka 13 NPUPOOHUX HayKa
— HWXKKN MehyHapoaHu pedepeHTHU HUBO

SP06_01
Koja sxnBoTuma nma Kuamy?

nentup
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lNocmaTtpaHo Ha HMBOY MehyHapoaHoOr Npoceka, 74% yyeHuKa je MOrno Aa npenosHa Aa je xaba
XKMBOTUHbA KOja MMa KMUMY. YUEHULUM KOju MMajy Hajoosby pesyntaT Ha OBOM 3afaTky Cy ©3
Mabhapcke, JleToHuje, XpBaTcke, Kopeje n AnbaHuje (86-89% TauHux ogrosopa). Y Cpbuiju je 82%
YyUYeHVKa peLuunsio 0Baj 3afaTtak LUTO je Takohe CTaTUCTUYKM 3HauajHO y OfHOCY Ha MehyHapoaHu
npocek. YueHuum u3 bocHe n XepuerouHe n CeBepHe MakepoHuje (81%) umanu cy cnvyaH
pe3ynTtart. LipHa lopa je umana Hajmarbum 6poj yueHrKa (75%) Koju cy TauHO peLlunnm oBaj 3agaTak
y nopehemy ca yueHnLMa 13 PermoHa, anm ce hrxoB pesynTaT He pa3nukyje og mehyHapogHor
npoceka.

Cpegrbu MebyHapogHu pegepeHUHU HUso (475 UoeHa). Ha OBOM HMBOY yuyeHMLUM Cy MoKasanu
3Harbe 1 pasymeBarbe NnojeAnHMX acnekata M3 NPUPOOHMX HayKa y Tpu AOMeHa cagpaja. Ha
npvmep, y4eHNLU NCKa3yjy OCHOBHO 3Hahe 0 BribKamMa 1 XK1BOTMHaMa. Mokasyjy 3Habe 0 HeKUM
CBOjCTBUMA MaTepuje 1 enekTpuumTeTa 1 MOy Aa NPYMeHe OCHOBHO 3Hahe O CUlaMa U KpeTamby.
OHV NokKasyjy N3BeCHO pa3ymeBahe GU3MUKMX KapaKTepucTmka 3emsbe. Y HaCcTaBKY ce Hanase [1Ba
3afatka. [pBuy 3agaTak je U3 JOMeHa cagp»aja buonoruvje, a o yueHurKa je TpaXkeHO fa NOKaxKy
3Hame Ha HMBOY UnmeHna (Cnuka 4.4). Y oBoM 3aaaTKy KOHKPEeTHO, Tpebano je fa yueHuum HaBegy
jenaH o pasnora 360r Kor cy niacTMyYHy NpeamMeTy y OKeaHy OrMacHU 3a MOPCKE XXMUBOTUHbE.

OOV OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO GO OOOOOOOOOOOOOOOOOOOOOO

Cnuka 4.4: [Npymep NpBOr 3agaTka 13 NPUPOLAHNX HayKa
— cpeptby mehyHapoaHu pedepeHTHN HUBO

SP05_04
Ha crmviy cy mpukasaHe KOpmbada 11 Mefly3a Kako IUIMBajy y OKeaHy. Y O/3uHu
2 7 IUTyTa IJTACTMYHA Keca.

Q meqy3a

¢

KOpHaya nnacTnyHa Keca

Hanymy jefan pasyor 360r yera Cy IVTACTIYHY IPEIMETH Y OKeaHy OIIaCHM 3
SKUBOTHUY TIONTYT KOpH-adJe.

TpugeceT v jegHa 3emsba je MMarna 3HauyajHO BULLM NPOLIEHAT YYeHMKa KOjy Cy Ta4HO peLunsin OBaj
3afaTak y ogHocy Ha mehyHapopaHu npocek (57%). CkaHAMHABCKe 3eMibe, Kao WTo cy Lseacka,
®uHcka n Hopeewka umane cy Haj6osbe nocturHyhe Ha oBOM 3afaTKy: TauHO je OfroBOPWO
85-86% yueHrKa. OKo nonoBrHe yyeHnka 13 Cpbuje 1 XpBaTcke je Ta4HO OArOBOPUIIO Ha OBO
nuTame, mare og 40% yueHunka ns bocHe n XepuerosuHe u n3 LpHe lope, oK je camo neTnHa
yueHunka n3 CeBepHe MakepoHuje 3Hana fa Aa agekBaTaH ogrosop. CBWM yuyeHWUM W3 Haller
pernoHa, n3yses yuyeHuka n3 Cpbuje, ocTBapunm Cy CTaTUCTUYKN HUXKe NOoCTUrHyhe y OgHOCY Ha
MehyHapoaHM NPOCeK Ha OBOM 3aJaTKy.
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Apyrv npvmep 3aaTka Ha OBOM HUBOY je 13 aoMeHa Pusmke. Tpebano je Aa yueHUUn NprmMeHe
3Harbe 13 oBe obnactn (Cnvka 4.5). KoHkpeTHO, Tpebano je ga objacHe 3aWTo je KyTWjy Ha
KONMuMMa nakue noByhun Hero KyTujy ocnoreHy AMPEeKTHO Ha Nog.

OOV OOOOOOOOOOO SOOI OOOOOOOOOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cnuka 4.5: [Tpumep gpryror 3agaTtka 13 NprUpoaHUX HayKa
- cpearbn mehyHapoaHu pedepeHTHU HNBO

SP02_-
Tujana n Karapuna Tpeba f1a mnomepe Kyruje ucte texxuse. Tujana rpeba jade ga
1 o By4e CBOjy KyTujy Hero KarapuHa.

TujaHa KaTapuHa

3amro je Karapunu naxiie fa Byde CBOjy KyTujy?

JejcTBo rpaBuTanyje Ha TrujaHNHY KYTHjy je MHOTO jade.
HejcrBo oTmopa Basnyxa Ha Tujanuny KyTujy je MHOTO jave.

Komuua nosehaBajy nejcTBo MarHeTHe cite Ha KatapuHmHy Ky Tijy.

CNONONO)

ToukoBU KOJIMIIA yMalbYjy CuTy HOTpebOHY fa 61 ce nomepwia Katapuxnna
KyTuja.

SP71147

MNMocmaTtpaHo Ha MehHyHapOAHOM HUBOY, y MPOCEKY je 66% yuyeHuKa YeTBPTOr pa3pesa npeno3Hasno
3alUTO TOUKOBYM Ha BaroHVMa ofnakLaBeajy By4y. Hajsehu npoueHaT TauHUX ogroBopa nmane cy
®uHcka n 3emrbe UctouHe Asnje (83-88%). YueHnum n3 Cpbuje ce No3nLMOHUPajy BUCOKO Ha
mehyHapogHoj nucTy, jep je 76% X TaYHO PELUWIO OBaj 33aAaTaK, LITO je CTAaTUCTUYKU 3HAYajHO
BULIE Y OAHOCY Ha MehyHapogHu npocek. M3Hap mehyHapogHOr npoceka Ccy M yyeHUun w13
XpBaTtcke (70%), OOK je OKO MONIOBUHE YUYeHMKa U3 ApYrnx 3emarba y HalleMm pervioHy ypaauno
TayHO OBaj 3agaTak (51-58%) 1 Taj je pe3ynaT 3a tUX OMO CTATUCTUUKM 3HAYAjHO HUWXKK Of
mehyHapogHor npoceka.

Bucok mebyHapogHu pegepeHiHU HUBO (550 UoeHa). YueHuumn u4eTBpPTOr paspefa Koju cy
JOCTUIN OBaj HUBO UMajy 1 MPUMekbyjy 3Harbe O pasnuuutum tTemMama u3 buonorumje, Ousnke
n Teorpaduje. Ha npumep, us obnactn buonoruvje yueHnum nmajy 3Harba O KapakTepucTrikama
6UIbaKa, }KMBOTUHA U HUXOBUM XUBOTHUM LUKYCMA 1 NPUMEHYjY 3HaHbe 0 eKocucTeMmma 1
WHTEPaKUWju JbyAn 1N opraHrM3ama ca CBOjomM okonvHoM. [pBu npumep 3apaTka je KoHUMnmMpaH
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Tako Aa je Tpebano Aa yuyeHMUM NoKaxy Aa No3Hajy YnkbeHunLe u3 gomeHa buonoruje (Cnvika 4.6).
KoHKkpeTHO, Tpebasno je oa yyeHuun HaBefy fiBa XuBa 6vha 1 aBa enemeHTa HeXrBe npupoge y
OKBUPY NYCTUHCKOT eKOCMCTEMA KOjU je MprKasaH Ha Cinun.

DOBOOGORIOOOOIIOOOIIOIOIOIHIOORIOOOIIHOOOIOOIOOIHRIOOORIOOOOIIOHIIIHHIOOHIIOOIAIOHOOOORIOOIHAIIOOOIOOIIRIOOORHIOAIIOOOOAIOIHOOOORIOBIORIOOOOOBOOD

Cnuika 4.6: lNpyMmep NpBOr 3agaTka 13 NPUPOLHNX HayKa
— BUCOK MehyHapoHU pedpepeHTHY HUBO

SP02_01

1 Ha cnmum je mpukasana mycrumba.

Koja cy nBa >xuBa 6mha nprkasana Ha ciuim?

Koja cy fiBa emeMeHTa HeKMBe IPUPOJE IIPUKa3aHa Ha CIIMIU?

SP71002

Ha ocHoBy cnvke nycturbe 45% yuyeHuka je y npoceky naeHTudunKosano Aea xuea 6uha n gsa
enemMeHTa HeXuBe Npupoae, NMocMaTpaHo Ha MehyHapogHom HuBoy. OcampeceT 1 yeTUpwu
NPOLEHTa CUHranypckmMx Y4eHrKa YeTBPTOr paspeda YCMewHo je 3aBpLUMIO OBaj 3afaTak.
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3HavajHO u3Hag mehyHapoAHOr Npoceka je npoueHaT yueHuka n3 Cpbuje (66%) Koju Cy TauHO
OAroBOPUSM Ha Lieo 3afaTak. Takohe, 62% yueHuka 13 XpBaTtcke 1 55% yyeHuka m3 LipHe lope
je ymeno TauHo 1a o4roBopu Ha OBO NMUTakbe, oK Cy Ucnog mehyHapoaHOr NpoceKka yyeHuum 13
CeBepHe MakepoHuje 1 bocHe n XepuerosuHe (38%).

Y oKkBMpY Apyror npumepa 3aAatka Off yYeHMKa je 3aXTeBaHO Mo3HaBake YMHEeHNLA Y JOMEHY
®usunke (Cnvika 4.7). NocmaTtpaHo Ha MehyHapoaHOM HUBOY, Y MPOCeKy je 64% yuyeHrKa YeTBpTOr
pa3pepna npeno3Hano Aa je batepurjcka namna NpeTBopuia eNeKTPUYHY eHeprujy y CBETIOCT.

BOOOOOOOOOOOOBOOOOBOOOOIOOOOOOOOOOOOOPOOOOIOOOOOOOOOOOOOIOOOOOBOD

Cnuka 4.7: [pumep gpyror 3agaTka n3 nprupoaHMX HayKa
— BUCOK MehyHapoaHu pedepeHTHN HUBO

SP02_0¢
CTaHKO je yK/by4no 6aTepujcKy TaMIry.

9

Y 6arepujckoj 1aMIIM ce jeffHa BPCTa eHepriuje IpeTsapa y ApyTy.

Koju op oBux nckasa onmcyje Ty mpoMeHy?

Enextpuyna eHepruja ce mpeTBapa y CBET/IOCHY €Hepriujy.
KuneTnuka eHepruja ce mpeTBapa y CBET/IOCHY eHeprujy.

CBeT/10CHa eHepruja ce IpeTBapa y elleKTPUYHY eHeprijy.

0@ ®®

CaeT/10CHa eHepruja ce IpeTsapa y KUHEeTUYKY eHeprujy.

SP71128

Hajsehe nocturhyhe 3abenexunu cy yyeHuum ns KnHeckor Tajneja, Kopeje n XoHr KoHr (80-
82%). OBaj 3apaTaK Cy HajycreluHuje y Halem PervoHy pewmnnm yyeHuum n3 Xpeartcke (75%) n
Cpbuije (69%), WTO je CTaTUCTMUYKM 3HAYAjHO BULLIE Y OQHOCY Ha MehyHapoaHu npocek (64%). Y
paHry ca mehyHapoaHu npocekom 6unm cy yueHmum ns bocHe n XepuerosuHe (66%) 1 CeBepHe
MakepnoHuje (59%), ok cy yuyeHuum u3 LipHe Tope (56%) 6unn CTaTUTUYKM 3Ha4YajHO mcnog
mehyHapogHor npoceka.

Mocnenrwn Npumep 3afaTka Ha OBOM HMBOY OJHOCKO ce Ha AomeH leorpaduje, a Tpebano je aa
YyYEeHULUW MPUMeHe 3Hame Koje nMajy (Cnuka 4.8).
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COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0
Cnuka 4.8: [pumep Tpeher 3agaTka U3 NpUPoOAHKX HayKa
- BUCOK MehyHapoaHu pedepeHTHU HUBO

Jenue Beuepu Ilertap je usarnao Hamobe 1 HarpTao Kyhy, ApBo n Mecen. Oxo sPoa-1!

23 IBe Heflerbe KacHuje, IleTpoB Opar JoBaH M3amIao je HaIo/be M HAI[PTA0 UCTY
kyhy, ucto apso u Mecern.

Kapa cy ynopenym cBoje ipTexxe, Bujienu cy fia cy Mecel| HalipTas ipyraduje.

MeTpoB ypTex JoBaHOB LpTeX

Yumju nprexx Mecena je Taqan?

(O3naun jeman xBagparuh.)
I:] Camo Iletpos nprexx Mecera Moxe fa Oyzie TauaH.
D Camo JoBaHOB 1pTexX Mecerja Moxe f1a Oyzie TadaH.

[] O6a 1prexa Mecelja Mory fa 6yny TadHa.

O6jacHu cBOj OATOBOD.

KoHKkpeTHO, Tpebasno je ga yyeHuum objacHe Ha OCHOBY MprKasaHUX cinka ga Mecey moxe y
pa3nuunTo Bpeme Aa usrnefa gpyravvje nako ce Hanasu Ha UCTUM noKauujama. HajycnewHumju
cy 6unn yueHnum n3 CkaHgnHaeuje — y OUHCKOj je 0Baj 3agaTak pewmo 61% yyeHunKa, JOK je
58% yueHunka u3 Hopseluke morno ga objacHu ga ce 06k Meceua merba Ha MeCEYHOM HUBOY.
MN3Hap mebhyHapopHor npoceka 6unu cy yyeHnum us Xpsatcke (46%) n Cpbuje (41%), anu y
Hallem C/lyyajy Huje CTaTUCTUYKM 3HaAuYajHO Yy oHOCY Ha MehyHapogHu npocek (37%). Vicnop
mehyHapogHor npoceka 6uno je oko TpehrHe yyeHuka n3 LipHe lope n bocHe 1 XepuerosuHe
1 Mame of neTuHe yyeHuKka n3 CesepHe MakefoHuje, KOju Cy 3HaNM TayHO Ja OAroBOpe Ha OBO
nutatrbe.

HalpegHu mebyHapogHu pegepeHiHU HUBO (625 oeHa). YueHUUM 4YeTBPTOr paspena Koju cy
LOCTWIIN OBaj HMBO NMOKa3anu cy CTabunHo KOHLENTYaIHO pa3ymeBatrbe cagpaja u3 buonoruje,
®usumke n leorpaduje. Takohe, NoKasyjy 3Harbe 0 NpPoLecy HayuHOr NCTpaxuBara. Ha npumep,
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M3BOAE 3aK/byuKke U3 OMuca, Avjarpama u pesynrtaTa ekcnepumeHata. [1pBu npumep 3apaTtka
Ha OBOM HUWBOY OAHOCKO ce Ha foMmeH buonoruje n nprvmeHy 3Hawa (Cnuka 4.9). Tpebano je
[a yyeHnun naeHTMOUKYjy fBa KOHKYpeHTa y Mpexu mcxpaHe. byrapcka je ybeamsuso 6una
HajycneLlHvja 3emM/ba Y peLlaBakby OBOTr 3aAaTka, byayhu aa je TauHo ogroBopmno 69% yyeHuka y
OBOj 3eMJbU, 0K je MehByHapoaHu npocek nsHocro 30%. CTaTUCTUYKM 3HAYAjHO BULLIE M3HAL OBOT
npoceka 6unu cy yuenmum ns Cpbuje (40%). ,Mcnop upTte” Hawnm cy ce yuyeHnLm 13 XpBaTcke u
LipHe lope (26%), BocHe n XepuerosuHe (15%) n CeBepHe MakegoHuje (13%), LWTO je CTaTUCTUUKK
3HAYAjHO HUXKM Pe3ynTaT Yy OfHOCY Ha MehHyHapoaHM NpocCek.

OOV OOV

Cnuka 4.9: [pymep NpBoOr 3agaTtka U3 NPUPOAHUX HayKa
— HanpepHu mehyHapoaHu pepepeHTHN HUBO

SP06_03

Ha pomoj cmuy Buyu ce Mpexa McxXpaHe y ITyMCKOM €KOCUCTEMY. |:|

COKO

a¢
6y6a ’@‘

’\I Eifi

burbke

A. Tlo oHOMe IITO BUAMII Y OBOj MPEXI UCXPaHe, IITA jefie COKO?

(A camo Bpany

(® camo 3ena

BpaHy 1 3ela

() ©6yb6y, Bpany u sera

b. Ilo oHOMe IITO BUAMII y TOPIb0Oj MPEXXU UCXPaHe, KOje IBe XKMBOTUIbE
Mopajy fa ce 6ope mehyco6HO OKo xpane?

1.
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Opyrvn npumep 3agaTka cactajao ce u3 aaa gena (Cnuka 4.10). NMpunagao je gomeHy ®Gusnke n og
yUYeHUKa je 04eKMBaH HBO pPe30HOBakba y 0ba Aena 3agatka. O yueHuka ce Hajnpe 3axTeBasno Aa,
y NPUKa3HOM eKCnepuMeHTy ca pacTBapakbeM Lehepa, NnpenosHajy Koja bu cutyaumja ytiuyana
Ha 6pxe pacTBaparbe OBe UBPCTe CyMNcTaHLe — BULIA TeMMepaTypa BOAe, Mellarbe BOfe U Marbe
Kouke wehepa. Hajsehn npoueHaT TauHrx o4roBopa umanu cy yuyeHuum us Jletonumje — 74%, ok
je mebyHapopHu npocek M3Hocno camo 37%. HewTo Buwe of nonosrHe yyeHuka n3s Cpbuje

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD

Cnuka 4.10: [pumep gpyror 3agatka 13 NPMPOSHUX HayKa
— HanpegHu MmehyHapoaHN pepepeHTHN HUBO

SP06_09
JlejaH ncnmTyje HauMHe Ha Koje Moyke 6p30 [1a pacTBOPY MCTY KOMM4MHY 1iehepa
y Bozu. OH IIOCTaB/ba TPU OIJIefia.

A. 3a cBaxu of or7efia nomyHu Kpy>uh ucnoy one mocype y kojoj he ce 6pxe
pactBoputn mehep.

Tect 1
pasnuuunTa
Temnepartypa

Tectr 2
jenHa
npomeLuaHa

Tect3
pasnnunTa
BeNMYMHa
KouKmMua

B. 3aIuTo je BaXXKHO a KO/IMYMHA BOJle Y CBAKO]j mocyau Gype mcrta?
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(55%), Kao wecTn Ha MehyHapoaHOj NUCTK of 58 3emarba, yCneno je Aa peLwmn Ta4HO OBaj 3aaTak.
OBaj pe3ynTar je CTaTUCTUYKMN 3HaYajHO BULIM Y OAHOCY Ha MehyHapoaHu npocek. OBaj 3agaTtak
Cy ycCnelwHuvje off Y4eHMKa M3 Halle 3eM/be pewnnn ydyeHnum ns JletoHnje, KnHeckor Tajneja,
Morbcke, JanaHa n Kopeje. Yuenuum ns XpeaTcke (41%) cy ocTBapunan CTaTUCTMUKKU 3HavajaH
pe3ynTaT Koju je NCTU Kao Npocek Ha MehyHapoaHOM HMBOY, AOK cy yueHuum u3 LipHe lope, bocHe
n XepuerosuHe n CeBepHe MakepoHuje (o 26% o 28% yuyeHrKa) ocTBapunu nocturHyhe koje je
3HauajHO HUXe y 0AHOCY Ha MehyHapoaHu Npocek.

Y OKBUpY ApYyror fAena ucTor 3agaTtka Tpebano je Aa yuyeHUM oAroBOPE Ha NMUTakbE 3alUTO KONIMYMHA
BOAE Y CBAKOj Yallu Mopa 6UTU 1CTa, OGHOCHO Aa objacHe BaXXHOCT ynpaBibakba NPOMEHbUBOM/
Bapujabnom y ekcnepumeHTy. MehyHapofgHu npocek 3a OBaj feo 3afaTka W3HocKo je 21%.
MehyTum, 66% yuyeHrKa YeTBpTOr paspena ns CuHranypa gano je TauyHo objallrbere. YueHnuym
n3 Cpbuje cy fanu Hajsehu npoueHaT Ta4YHUX OATOBOPA Ha APYru A€o 3aAaTKa Kafa ce mocmaTpa
Hall pervoH (27%), a To je U CTaTUCTUYKM 3HayajHO BuMLLe of MehyHapogHor npoceka. LUTo ce
TUYe OCTaNMX 3emasba y Hallem perroHy pesynTaTti cy Gunm ciiMyHU Kao 1 3a NpBuY Jeo 3afaTka (y
O[HOCY Ha MehyHapoaHM NPOCEK).

Tpehun npumep 3agatka u3 TIMSS TecTa cagpkao je 3axTeB KOju Ce OfHOCKO Ha TO Aa yYyeHuum
npuUMeHe 3Hahe 13 OMeHa caap:kaja 13 feorpaduje (Cnvka 4.11). KOHKpETHO, yuyeH LM CY MManiu
3a/aTaK Ja no3uumMoHupajy nonoxaj 3embe y ogHocy Ha CyHLe Kafa ce obenexxeHu rpaj Hanasm
y nepuiogy neta. Ha HanpegHOM HUBOY, yYeHMLM Cy NMOKa3anu Aa pasymejy fa cy roauita foba
3emsbe noBesaHa ca Harmbom HeHe oce N HheHoM opbutom oko CyHua. YueHnum ns KnHeckor
Tajneja umanu cy Hajsehn npoueHaT TauHuMx ofroeopa (59%), a n Buwe ofg 50% yuyeHuKa U3
LBeacke, Pycuje, CvHranypa n HopBellKke TauHo je pelwnno oBaj 3agaTtak. MehyHapoaHu npocek
3a OBaj 3afjaTaK N3HoCKo je 36%. OKo Tor npoceka 6mnm cy yueHnum ns Xpeatcke (41%) 1 yueHnue
13 Cpbuje (35%), WITO Ce HUje CTAaTUCTUUYKM 3HAYAjHO pa3nmnKoBano o MmehyHapoaHor npoceka.
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OOV GO
Cnuka 4.11: Mpumep Tpeher 3agaTka 13 NPUPOLHUX HAyKa
— HanpegHu mehyHapoaHN pepepeHTHN HUBO

SP02_12
Topymiba fo6a Ha 3eM/bM CY IIPOY3POKOBAHA HATMOOM HeHe Oce.

12

Y Ipany A je neto. Y xoM nonoxajy je 3em/ba Kaja je 1eto y Ipagy A?

o

AYA

Y
WINIANY

;
\
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KOATEKCTYAARL PAPUIADAL
N NOCTUIIY ™A YYEMNKA

[lornasrbe 5 cafpm Hanase 0 OAHOCY KOHTEKCTYanHWX Baprjabnum n nocturHyha
yueHuKa y umknycy TIMSS 2019.Y oBom nornassby MoxeTe Aa NpoHaheTe
VHdOpMaLmje o:

A TOPOAMYHOM KOHTEKCTY 1 MOCTUTHYRMA YUeHNKa;

A LWKOJCKOM KOHTEKCTY 1 MOCTUTHYNIMa YUeHWKa;

A OJIEJbE€HCKOM KOHTEKCTY U I'IOCTI/IFHth/IMa YYEHVIKa.
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[MOPOANYHWU KOHTEKCT 1 NOCTUTHY RA YHEHUKA

Y nuTepaTypu je onwTe MO3HATO fa MOCTOjM MO3WTMBaAH OfHOC M3MeDhy COLMOEeKOHOMCKOT
OKpY’Kerba YUYeHMKa 1 HnxoBor obpasoBHOr nocturHyha, wro notephyjy u Hanasm us TIMSS
2019.Y TeKCTy Cy MCTaKHYTW Hanasu Koju ce OfHOCe Ha MopoamnyHe pecypce y KyRHOM OKpyXery
3a yJyere, 3Hayaj pa3Boja paHe NMUCMEHOCTU U PaHUX HYMEPUYKNX KOMMeTeHUuMja, Kao 1 HUBO
CNPEMHOCTH 32 LKOTY.

MopoanuyHmn pecypcn y KyhiHom oKpyKemby 3a yuere

Ckana o MopoAuYHMM pecypcima y KYRHOM OKpy»erby 3a yuerbe cagpu nogatke gobujeHe
of poauTerba/ctapaTerba 1 yuyeHuka (Mpwunor). MNogauun o poanterba/ctapaterba NPUKYM/beHN
cy nomohy YNuTHMKa O pPaHOM Yyuyewy, AOK Cy yYeHMLM OAroBapannM Ha nutarba y OKBUPY
KOHTEKCTYaslHOr YMNTHMKA KOjU je humMa HamereH Y nctpaxusamy TIMSS 2019. Ckana cagpu
net BpcTa pecypca: (1) 6poj kKiwura Kog Kyhe (M3 nepcnekTrBe yueHUKa); (2) 6poj aeunjux Kmura
kop Kyhe (13 nepcneKkTrBe poauterba/ctaparterba); (3) 6poj pecypca 3a yuerbe kog Kyhe (MHTepHeT
KOHeKLMja, feunja coba); (4) HUBoO 0bpa3oBara poauTerba/cTapatesba; (5) 3aHUMare poguterba/
CTapaTesba. Y aHanusm nogataka Ckana o NOpoAuYHNM pecypcrMa je CBeieHa Ha Tpu KaTeropuje
OAroBOpa: MHOMO pecypca, HEKOMKO pecypca, HeAOBO/bHO pecypca.

Y Tabenu 5.1 npefcTaB/beHn cy nogaum o KyhHUM pecypcrma 3a yuerbe 1 NpoceyYHoM nocTurHyhy
yueHuka n3 Cpbuje, pervoHa 1 Ha HMBOY MehyHapogHor npoceka. BehrHa yyeHuka n3 Cpbuje
(83%) usjaBmyje pa Kof Kyhe rMma ,HEKONMKO pecypca” 3a yueme (cpefrba KaTeropuja), WTO je
HelTO Makbe Yy OQHOCY Ha BpLUHaKe y PernoHy, anuv BuLle of mehyHapoaHor npoceka. MehyTtum,
y KaTeropumju ,Buie pecypca” Hanasu ce 13% yuyeHuka 13 Cpbuje n 10% ydyeHrka n3s XpBaTcke,
LUTO je BYLLE y OfHOCY Ha Apyre yYeHVKe Y PErMOHY 1 HUXe ol MehyHapoaHor npoceka. Hajmaru
6poj pecypca 3a yuerbe kog Kyhe nmajy yueHuum ns CesepHe MakenoHuje.

MocmaTpaHo Ha MehyHapogHOM HUBOY, NMOKasano ce Aa MOCTOjM MO3UTMBHA Be3a usmebhy
NMOPOANYHMX pecypca U NPoceyHnx nocturHyha yuyeHmka. Y pernoHy je Buarbuso Aa yyeHuum,
Koju nmajy Beha npoceyHa nocturHyha 13 matemaTmke U NPUPOAHNX HayKa, MMajy 1 BULLE pecypca
3a yueme kop Kyhe. Y Cpbuju noctoju pasnuka op 187 noeHa y npoceYHOM MaTeMaTUUKOM U
Hay4yHOM NocCTUrHyRy yuyeHrKa Koju MMajy MHOro pecypca y OOHOCY Ha BpLUHake KOoju umajy
He[l0BOJbHO pecypca. Y pervoHy je oBa pa3nunka HajuspaxeHuja y Halloj 3eM/bi, anu 1 Ha HUBOY
mehyHapogHor npoceka.
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Tabena 5.1: Pecypcu 3a yuere Kog Kyhe n npoceyHo nocturHyhe

MHoro pecypca Hekonuko pecypca HepoBosbHO pecypca

MpoceuHo MpoceuHo MpoceuHo

3 % nocturHyhe % nocturHyhe % nocturHyhe

emba yyeHukKa Y4YeHukKa YYe€HuKa

M MH M MH M MH
Cp6uja 13 574 | 576 83 506 | 517 4 387 | 389
bocHa n XepuerosuHa 5 517 | 518 89 453 | 459 6 410 | 420
CeBepHa MakepoHuja 7 550 | 511 78 485 | 439 15 406 | 352
XpBaTcKka 10 549 | 562 87 508 | 522 3 448 | 468
LUpHa lopa 9 507 | 515 87 454 | 454 4 384 | 378
MehyHapoaHu npocek 17 562 | 557 75 498 | 488 8 433 | 414

3Haqaj passoja paHe NTUCMEHOCTN N PaHNX HYMEPUUYKNX KOMHETEHLWIja

AKWIUBHOCWIU y 8e3uU ca pd3eojem paHe UucMeHociu
U pdHUX HYMepu4YKux KomuellieHyuja getewia tpe Uos1ackad y OCHOBHY WKOJy

Benvkn 6poj neparowkmx WCTpakmBarba, YKibyudyjyhu pesyntate TIMSS u PIRLS cTyauje,
JOKYMEHTOBania Cy 3Hauaj akTMBHOCTU paHOr yyewa 3a 6o/ba nocturHyha yuyeHnka TOKOM
KaCHWjuX rognHa WKonoBamwa. Poguterbu/cTtapaterbm Cy oAroBapanuy Ha nMTara O akTMBHOCTMMA
ca geTteTom y 06nacti paHe MUCMEHOCTU U PaHUX HYMEPUUKMX KOMMeTeHUMja npe nonacka y
wkony. Ckana cagp»u no AeBeT TBPAH M Koje onuncyje akTMBHOCTM Y BE3U Ca paHOM NcMeHoLwhy
N paHUM Hymepuuknm KomneTeHuujama (Mpwunor). OgroBopu yyeHrKa CBPCTaHW Cy y Tpu
KaTeropuje ogorosopa: (1) uecto; (2) noHekag; (3) HUKag UM CKOPO HUKAA.

Cpbuja ce Hana3m Ha Tpehem MecTy of 58 3emarba Ha MehHyHapoaHOj NMCTY Kaga ce nocMaTpa
yUYecTanoCT aHra>koBarba poanTesba/cTapaTtesba Y akTMBHOCTUMA y Be3U Cca paHOM MUCMeHOLW Ry
M HYMEpPUYKMM BeluTMHaMa ca AeLoM Mpe nosiacka y wkony. Y ApyrM 3em/baMa y pPernmoHy
BYILLIE Of] NMOJSIOBMHA YUYEHUKA UMa poauTerbe/cTapaTerbe Koju Cy 4ecTo G1nM aHraXkoBaHU Y OBUM
akTmBHocTMMa (Tabena 5.2). Pogutersu/ctapatersu 13 Cpbuje cy npujaBunm ga cy y BeNMKOj
Mepu y4yecTBOBaNM Ca AeLiOM Y akTMBHOCTMMA y4yerba Ha NPepALKonckoM y3pacTy. Hanmve, 60%
yueHurKa n3 Cpbuje je ,uecto” 610 aHraXKoBaHO y aKTMBHOCTMMA Y B3 Ca PaHOM MUCMEHOLWRY
N HYMEepPUYKUM BELUTUHAMa Ha NPefLKONCKOM y3pacTy (MehyHapoaHM Npocek je M3HOCKO 3a OBY
Kateropujy 42%), 39% yuyeHuka je TO YNHWUMO ,MOoHEeKaR” 1 camo 1% yyeHnKa Huje NMano TakBO
NCKYCTBO, NpemMa npoLeHamMa poguTerba/cTapaTterba.
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Ta6ena 5.2: AKTVBHOCTW Y BE3M Ca Pa3BOjeM pPaHEe NMUCMEHOCTU 1 PAHNX HYMEPUYKINX
KOMMeTeHUMja feTeTa Npe Nosiacka y OCHOBHY LUKOJY
N NpoceyHo nocturHyhe nus matematmke

Yecto MoHekap, Hukag vinn ckopo HuKapg

MpoceyHo MpoceyHo MpoceuHo

3 % nocturHyhe % nocturiyhe % nocturiyhe
emmea yyeHyKa yUeHUKa YUeHuKa

M MH M MH M MH
Cpb6uja 60 523 | 533 39 491 | 498 1 - -
bocHa n XepuerosuHa 53 460 | 468 46 443 | 448 1 - -
CeBepHa MakegoHuja 53 488 | 444 45 461 | 412 1 - -
XpBaTcka 56 519 | 533 44 499 | 514 1 - -
LUpHa lopa 59 464 | 466 41 444 | 443 1 - -
MehyHapoaHu npocek 42 516 @ 444 55 495 | 412 3 456 -

MehyHapoaHu M3BelwTaju MokKasyjy Aa noctoju cnaba no3vTvBHa Be3a m3mehy yuyectanoctu
aHraxoBaka poauTerba/cTapate/ba Ha MPeALWKONCKOM Y3pacTy W KaCHUjUX MaTeMaTUuKmxX
1 HayuyHux nocturHyha. MNMokasano ce ga cy yyeHuum s Cpbuje 1 pervoHa umnjy cy poauterou/
cTapaterbu,yewhe” 6unm aHraxxoBaHu Npe nonacka y wkony nmanu sehe npoceyHo nocturuyhe
M3 MatemaTVKe U MPUPOIHUX HayKa Of YYeHMKa uunju Ccy poguTesbu/ctapatesby TO YMHUIN
JMoHekan" (Tabena 5.2). Y Cpbujn je Hajseha pasnmKka y matemaTMukom nocturHyhy (32 noeHa) u
HayuyHoMm nocTturHyfy (35 noeHa), WTO je BULIe y 0AHOCY Ha pa3nuke y nocturHyhunma y bocHn
XepuerosuHu (M: 17, INMH: 20 noeHa), CeBepHoj MakegoHunju (M: 27, MH: 32 noeHa), XpBaTckoj (M:
20, MH: 19 noeHa), LipHoj lopwu (M: 20, MH: 23 noeHa), kKao 1 Ha HMBOY MehyHapoaHor npoceka (M:
21, MH: 32 noeHa).

[Moxabharbe cuctiema Upeguikosckol sacluiliara u 06pazosarba

MNpema mehyHapogHuUm n3BeLwTajuMa, BuLe of 90% yueHnka n3 Mahapcke, [laHcke, HopBseluke,
Kopeje, Leencke n benrvje (Onanppwuja) je noxahano cuctem NpefwKONCKOr BacnuTakba U
obpasoBama fyxe of Tpu roguHe. NocmaTtpajyhv Halw pernoH, BuLLE Off MOSIOBUHE yYeHMKa 13
XpBatcke 1 Cpbuje je 6UNO yK/byYeHO Yy cMCTEM NPeALKOICKOr BacnuTaka 1 06pa3oBarba TOKOM
TOr Nepuofa, WTo ce noayfapa ca mehyHaponHum npocekom. lNocmaTpajyhn gyxmHy noxahara
cucTeMa MpefLwKoncKor BacnuTarwa U obpa3oBarba, yYeH UM 13 [Bejy MOMEHYTMX 3emMarba ce
3HATHO Pa3nUKyjy of BpLHaka u3 pervoHa (Tabena 5.3).

Camo 1% yueHunka us Cpbuje HMKag Huje noxahano npeLKosicKe NporpamMe WTo je 3HaTHO Makbe
Yy OQHOCY Ha YYeHVKe 13 pervoHa 1 Ha HMBOY MefhypaHOQHOr NpoceKka, a NocebHO y 0AHOCY Ha
yueHuke n3 CesepHe MakenoHuje (42%).
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Ta6ena 5.3: [Noxaharbe NpeLlKonckux nporpama
1 NpoceyHa NnocTurHyha yuyeHnka

Moxabhawe Moxabhawe Moxahamwe Hukag Huje
npeLwKoJICKNX npeLwKoJICKNX npeLwKoJICKNX noxal")ao/na
nporpama Tpu nporpama gse nporpama jegHy npeALwKoscKe
roguHe nnn Ay)Ke rogviHe rOAVIHy mnn Kpahe nporpame
3emma % M nH| * M nH| * M nH| * M | MH
yueHuKa yueHuKa yueHuKa yueHuKa
Cpb6uja 55 529 536 12 (499|512 32 |486 497 1 - -
Bocka v 23 | 473 | 475 8 | 464 | 474 | 50 | 447 | 453 | 19 | 445 | 457
XepuerosuHa
fAeBeP”a . 36 | 505 | 461 9 1492 445 13 | 478 428 | 42 | 446 | 400
akefloHvja
XpBaTcka 60 | 520 | 533 9 1500 515 14 498 509 | 16 | 494 | 515
LipHa lopa 48 469 469 | 14 | 451 | 457 15 | 445 443 | 23 | 435 439

Mehywapoau | 55 509 500 17 495 489 15 483 472 12 | 464 452
npocek

MocToju Mo3nTMBHaA MOBe3aHOCT u3Mehy 6poja roguHa TOKOM KOjUX Cy YYeHMLU 4YeTBpTOr
pa3pefa noxahanu npepaLwWwKonCcKe Nporpame 1 HUXOBOI MaTeMaTUYKOT 1 HayyHor nocturHyha y
cseTy. CnuyHa je pacnogena pesynTaTta 1y Halloj 3eM/by U pernoHy. Havnme, WTo Cy BuULLE FOAnHa
yetBpTaum n3 Cpbuje, na v 13 permoHa, noxahanu NpefLKoNCKe Nporpame Ha PaHOM y3pacTy,
TO je HbUXOBO MPOCEYHO NocTUrHyhe 13 MaTemaTvke 1 NPUPOAHUX HayKa Y KaCHUjUM rogmHama
wKonoBata Behe (Tabena 5.3). ¥ Cpbuju je Hajeeha pasnuka y nocturHyhy us matemaTtuvike
(43 noeHa) n npupoaHMX Hayka (39 noeHa) namehy yueHuka Koju cy noxahanu npepLKkoncke
nporpame ay»e off Tpy rognHe y nopehemy ca yuyeHUumMmMa Koju cy 6opaBunv roguHy 1 mame y
npeaLwKoCcKMM ycTaHoBama. Pasnuke y npoceyHum nocturiyhuma yuenuka ns Cpbuje cy sehe
y OAHOCY Ha pa3nuke y nocturiyhrnma yueHmka s bocHe n XepuerosuHe (M: 26, MH: 22 noeHa),
CeBepHe MakegoHuje (M: 27, MH: 33 noeHa), XpBatcke (M: 22, IMH: 24 noeHa), LipHe lope (M: 24,
IMH: 26 noeHa), Kao 1 Ha HUBoYy MmehyHapoaHor npoceka (M: 26, NH: 28 noeHa).

Huso CMPEeMHOCTHU 3a WKOoJ1y — padHa MTUCMEHOCT

N paHe HyMepu4Ke KoMmneTeHuuje

lpulipema 3a Gonasak y WKoJs1y Ha paHOM y3pacily

TIMSS 2019 u3BewTaBa O penatMBHUM edekTuma dbopmanHOr NpeaLKosICKOr BacnuTakba U
obpazoBama U HepoOpPManHNX aKTUBHOCTM Y NOPOAMLN, KOje Cy Y Be3M ca paHOM nucmeHowhy
N HYMEpUYKUM BeLITUHaMa, Ha KacHMWja obpa3oBHa nocturHyha y matemaTvuy 1 NPUPOSHUM
Haykama. Hana3u mebhyHapogHoOr wu3BelTaja cyrepuwly fa NPeawkKkosiCko BacnuTakwe U
06pa3oBatbe He MOXe Y MOTAYHOCTY 3aMeHUTM yuelwhe poautesba/ctapaTtesba y npunpemu gele
3a KaCHWMj1 ycnex y LWKOMW, anu OBy pe3ynaTi HACY Tako jefHO3HauyHu 3a Cpb6ujy. lMocmaTpaHo Ha
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CBAKOM HVBOY MPeALLKOSICKOT BacnuTakba U 06pa3oBatba, y nepuoay of TPy roaviHe Uuv gyxe na
CBe [0 jegHe rofviHe unu Kpahe, yueHNUM Ynju cy ce poauTesbu/cTapaTerby ,4ecTo” aHraXKoBanm
Yy aKTMBHOCTMMA Yy Be3U Ca PaHOM MUCMEHOWRY 1M HYMEpMUKUM KOMMeTeHLMjama nmanu cy
BYLIA NpoceyHa nocturHyha n3s matemMatuke v NPUPOLAHUX HayKa Off OHUX YUYEHUKa uunjy cy ce
poauTerbu/cTapatersy 6aBUnn TMe CaMo ,MoHeKan” nu H1Kag'".

TakBa je cutyaumja y Cpbuju n pernony (Tabena 5.4). Y Cpbuju je npoceyHo nocturHyhe 6uno
Buwwe (M: 537, [MH: 545) kop 36% y4yeHrKa Koju cy noxabanu,Tpu roguHe unu gyxe” npeaLKosncke
yCTaHOBE N Unju Cy Ce popuTesbu/cTapaTtesbm ,4ecto” 6aBuam akTUBHOCTMMA Y Be3M Ca PaHOM
nncMmeHowhy 1 HyMepUYKMM KoMMneTeHUMjaMa npe HUXOBOT Nonacka y OCHOBHY LiKkony. Behu je
npoueHaT yyeHnKka y Cpbuju Koju cy BuLe rogrHa noxahanu npefLwKkoncko nporpame v Ynju cy
ce poguTesbu/cTapatesbmn yewhe 6aBmny 0BMM eAyKaTMBHUM akKTUBHOCTMMA Yy OAHOCY Ha Apyre
3emsbey pervioHy, anv ny nopehery ca mehyHapogHum npocekom. Y Cpbuju je HajHMXe NpoCeYHO
nocturHyhe (M: 466, MH: 475) 6uno kog 15% yuyeHrKa Koju cy MPOBENU rogMHY AaHa unu Kpahe
y CrcTemy NpeALKONCKOr Bacnutara 1 obpas3oBatba, a pognTesbu/cTapaTtesbyn Cy UCTakNn aa ce
,NMoHeKaa" nnun ,H1Kag" He 6aBe paHoMm nucmeHowwy. U 3a oBy KaTeropujy yuennum ns Cpbuje cy
y MOBOJbHWjOj NO3ULMjL Y OAHOCY Ha pervioH (Tabena 5.4).

BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO GO OOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.4: [Mpynpema 3a nonasak y LKoY Ha PaHOM y3pacTy
1 npoceyHa nocturHyha yyeHmka

Moxahare npelwkonckux Moxabharwe npewKoncknx Moxabhare npelwKoncknx
nporpama Tpu roguHe nporpama gBe rognHe nporpama jeAHy rOAVIHy
nn Ay)Ke nwn Kpahe
> © > © > © > © > [© > [©
s 2 os 2 s 2 os 2 s 2 os 2
°o%E SEEE 0% E SEEE 0% E SCZE
Ucno msmo Cmo wsmo Umo wsmo
$ogf ol 902 ¢Io? $ o2 ol
&z SERE T 8E 2EFE T8 SEFE
CE SSE 5 E SEE CE SEE
© © © © © © © © © © T ©
% | M |TMH| % M |MNMH| % | M |IMH| % | M | IMH % | M |TMH| % | M | TH
Cp6uja 36 |537/545| 19 515|520 7 (519534 5 469 480| 18 498 |510| 15 |466 475
bocHa n
X 13 1475|479 10 (470|469 4 471 483 3 454 463| 36 |457 466 33 436 442
epuerosnHa
CesepHa 23 (5111496 13 |497 450 6 494 449 4 |489 441 25 470|427 30 440|390
MakepoHuja
XpBaTcKa 36 (527539 24 510 523| 5 509|525 4 490 503 15 508 522| 16 484 503
LipHa lopa 31 (473 474 17 464 460 8 |462 468 6 435 440 21 453 457 17 423 423
n'"::(’:f”“““ 26 520 513 30 501490 7 508 504 9 485 477 9 488 482 18 469 455
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OsnagaHocu 3agayuma y obnaciiu paHe ducMmeHocliu
U paHUX HYMepu4yKux KomuewieHyuja upe Uoaacka y wkosy

Cryguja TIMSS 2019 nHdpopmuLie Hac 0 TOMe y KOjoj MepY YYeHULM Nonase CNPeMHN Y OCHOBHY
LIKONY Kaja ce nocmaTpajy paHa NMCMEHOCT U paHe HyMepuyKe KOMMeTeHLuje Kao OCHOBa 3a
6ynyhe yyerbe. Y OoKkBMpY YNUTHMKA O PaHOM yuyekby MOCTaB/ba Ce HU3 MuTakba poguTerbma/
CTapaTerbuma o0 ToMe KONMKO 06p0 HIXOBO feTe YMe [ia peluaBa 3afaTke U3 061acTy yntanauke
N HymMepuyKe NMMCMEHOCTN Kafa je NpBY MyT KPEHYNOo y OCHOBHY LWKony. [1BaHaecT TBpAHHN Y
YAUTHKVKY j& YMHWNO CKany O 3aflaluma KOju ce TUYy paHe MMCMEHOCTU N PaHUX HYMEPUYKUX
komneTteHuuja (Mpwnor). OgroBopn poguTesba y aHanmM3ama CBpCTaHu cy 'y Tpu Kateropuje: (1)
Bpso Aobpo; (2) ymepeHo gobpo; (3) Huje pobpo.

MNpema npoueHama popuTerba/cTapaterba, 24% yueHunka n3 Cpbuje je KpeHyno y LKony
cnoco6Ho fa ,Bpro 0obpo” pelaBa 3ajaTke 13 yMTanavke 1 HyMepuryke obnactu, a BuLLE Of
NnonoBuHe tux (55%) je KpeHyno y WwKony cnocobHo fa ,ymepeHo Jobpo” pellaBa oBe 3agaTke
(Tabena 5.5). YKonvko oBe nogaTtke yrnopearMo ca nofauuma Koju ce OJHOCe Ha yyeHuKe 13
pervoHa, onakamo fa je camo 18% yueHunKa poguterba/ctapaterba u3 LipHe fope npoueHnno ga
Cy HUXOBa fAela ,Bpno Jo6po” pelaBana 3ajaTke 13 YnTanavke n Hymepuyke obnactv Kaga cy
noLuna y WKOoy, WTO je Makbe Y ofHOCY Ha MehyHapoaHu npocek, apyre 3emrbe 1 Cpbujy. lotoBo
TpehrHa yueHuKa poanTerba/ctapaTesba us LipHe lope npoLetbyje Aa HUXOBa Aela HUCY Ao6po
OBnajana 3ajauuma y Besu ca akTMBHOCTVIMA Ca PaHOM NMCMeHoLWRY 1 HYMepUUKUM BELUTUHAMA
npe nonacka y wkony. Pogutemu/ctapatersn n3 Cpbuje, bocHe n XepuerosuHe n CeBepHe
MakepoHuje Beoma CTMYHO NpOoLekbyjy 3Hatba U BELUTVHE YUYeHMKa Y 061acTh paHe MMCMEHOCTU
N PaHVX HYMEPUYKMX KOMMeTeHUMja Y CBUM KaTeropuvjama, WTo je y cknagy ca mehyHapogHum
NPOCEKOM.

OOOOOOOOVOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOV

Ta6ena 5.5: OsnagaHocT 3agauuma y obnacti paHe NMCMeHOCTH
N paHUX HYMePUUKNX KOMMNEeTEHLMja Npe nonacka y WKony

OOOOOOOOOOVOIOOOOOOOOOOVOIOOOOOOOOOOIOIOOOVOOOOOOOOOOOOIOOOOOOOD

Bpno go6po YmepeHo no6po Huje no6po
[MpoceuHo MpoceuHo MpoceuHo
% nocturHyhe % nocturHyhe % nocturHyhe
3emma yyeHuKa yyeHuKa yyeHunKa
M [MH M [MH M MH
Cp6uja 24 555 | 557 55 509 | 520 22 459 | 471
bocHa 1 XepuerosuHa 23 480 | 482 56 451 | 458 21 425 | 435
CeBepHa MakezoHuja 25 501 | 452 53 474 | 429 22 441 | 394
XpBaTcka 34 538 543 53 500 519 13 478 | 497
LipHa lopa 18 489 | 485 55 456 | 459 27 427 | 429
MehyHapogHn npocek 25 532 | 518 51 498 | 488 24 468 @ 461
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MpoueHe poauTerba/cTapaTtesba 0 PaHOj MMCMEHOCTU 1 BeLUTHaMa padyHaha CBoje fele fJobpo
ce nogypapajy ca nocturHyhma 13 matematuke 1 NPUPOAHUX HayKa Y YeTBPTOM paspegdy, npu
yemy cy fiela Koja cy mMorna aa page ,Bpno gobpo” nmana Beha nocturHyha o oHux Koja cy
paguna,ymepeHo o6po” 1 nolwmje o Tora. Y Halwwoj 3emsby, 24% yuyeHuka Koju cy ,Bpno gobpo”
oBfafjany 3agaumma 13 obnacT paHe NMCMEHOCTU 1 PaHMX HYMEPUUYKUX KOMNEeTeHUMja nManm
cy Beha nocturHyha n3 matemaTtuke 1 NPUPOAHUX HayKa, y nopehetrby ca yueHuLMMa Koju Cy X
peLaBanu,yMepeHo Ao6po’, LWTO je BuLe Y OAHOCY Ha pernoH n mehyHapoaHu npocek. Y Cpbujn
je 22% yyeHuKa, Koju Cy CBPCTaHW Y KaTeropujy ,Huje LO6po’, MMano HUXa npoceyHa nocturHyha
(M: 459, MH: 471) rnepgaHo U3 NepcrneKkTUBe pesynTaTa yYeHuKa y Halwoj 3emsbu. Mehytum, y
OHOCY Ha yuyeHuKe 13 BehrHe Opyrux 3emasba y Hallem pervoHy muxoBa nocturHyha u y Toj

KaTeropuju cy 6una suwa.
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LUKOJICKU KOHTEKCT N NOCTUTHY hA YHEHNKA

Y uctpaxusary TIMSS 2019 WKONCKM KOHTEKCT je aedrHMCaH KpO3 cacTaB LIKOJIe 1 pecypce Koju
CY BOCTYMHW YYEHULMMA, LWKOJICKY KIUMY U LKONCKY JUCUUMNIMHY 1 6e36e[HOCT.

CacTaB WIKoONe 1 fOCTYNHU pecypcn

KOHCTPYKT cacitias wkose u gocitlyiHu pecypcu cagp»u cnepehe Bapujabne: (a) COLMOEKOHOMCKO
NOPEKNO yuyeHUKa, (6) paHa MUCMEHOCT MU paHe HymMepuuKe KOMMETEHUMje Kof Y4YeHuKa npe
rosiacka y OCHOBHY LUKONY, (B) HEAOCTAaTaK pecypca Koju OrpaH1YaBajy HacTaBy MaTeMaTuKe ©
NPVPOLHUX HayKa U (r) HNBO 06pa3oBarba AUPEKTOPA 1 FOAMHE PAaAHOT NCKYCTBa.

CoyuoeKkoHOMCKO uopekno y4eHukKa

Ha ocHoBy n3BeLUTaja ANpeKTOpa 0 NPOLEHTUMA yUYEHMKA KOj/ MOTUYY 13 EKOHOMCKIN YTPOMKEHUX U
€KOHOMCKM UMYRHKMX WKona, y nctpakusamy TIMSS 2019, sedurHuLle ce COLMOEKOHOMCKM CacTaB
wkona. TIMSS 2019 je nedunncao cnepehe kateropuje: (a) ,Bre nmyhHe” — wKone Koje noxaha
BULe 0f 25% yuyeHrKa 13 EKOHOMCKM 6oraTunjux nopoaunua u He Buwe of 25% X N3 EKOHOMCKN
yrpoxeHux nopoanua, (6) ,BriLie y HeNnoBos/bHOM NONoXajy” — WKone Koje noxaha suwe op 25%
yuyeHVKa 13 nopoamLia Koje cy y HenmoBOSbHOM MOJIOXKajy 1 He BuLe of 25% minx 13 umyhHmnjux
nopoauua u (B) ,HUTM MMyhHM HUTK y NOBO/BHOM MONOXajy” — LWKONe Koje NnpefcTaB/bajy CBe
ocTane KombrHauuje yHyTap OBMX KaTeropuja.

Y yetBpTOM paspeny y Cpbuju, npema M3BeLWTajy AUPEKTOPA, Y Npoceky 31% yyeHuKa mma
penatnBHoO NMyhHO NOPEKNOo, LWTO Ce pa3fnKyje y O4HOCY Ha ApYyre 3eM/be U3 PerroHa u'y ogHocy
Ha mehyHapoaHu npocek (Tabena 5.6). CnnuHy pacnopeny yyeHvnKa npema Kateropujama nmajy
1 wKone y AycTpuju, C TM LUTO Cy HXOBa NpoceyHa NocTurHyha ns matematmke 1 NPUPOAHNX
HayKa BMLUA Yy OfHOCY Ha yuyeHuKe n3 Cpbuje. Mehytum, y nopehery ca apyruma 13 Haluer
pernoHa, Behu je npoueHat yyeHuka (41%) n3 wkona y Cpbujn Koje cy ,HUTM nmyhHe HUTK Yy
NoBOJbHOM Monoxajy”. ¥ Cpbuju 1y permony je 6mno npoceyHo nocturHyhe ns matematuke u
NPUPOAHMX HayKa HajBuLLEe KO yYeHVKa Y MPBOj KaTeropuju, a HajMake NpoceyHo nocturHyhe y
LLIKONama Koje cy,y HernoBosbHUujem nonoxajy” (Tabena 5.6).
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Ta6ena 5.6: CacTaB LIKONE NpeMa COLMOEKOHOMCKOM NOPEKITY YUeHMNKa
1 HUXOBA NpoceyHa nocturHyha

B Hutun umyhHu HUTH Y Buwe y HenoBo/bHOM
nwe nmyhHe : .
NoBO/bLHOM NOJIOXKajy nonoxajy

MpoceuHo MpoceuHo MpoceuHo

3em/ba % nocturHyhe % nocturHyhe % nocturHyhe
yuyeHmnKa y4yeHurKa yyeHurKa

M MH M MH M MH
Cp6uja 31 522 | 532 41 507 | 516 28 497 | 504
bocHa n XepuerosuHa 44 460 | 466 34 451 | 460 22 451 | 455
CeBepHa MakegoHuja 66 489 446 10 459 415 24 445 396
XpBaTcKa 57 514 528 30 507 523 13 497 512
LlpHa lNopa 43 459 460 34 448 449 23 443 441
MehyHapogHu npocek 41 521 512 34 499 | 489 25 479 | 467

PaHa GucmeHocw u paHe Hymepu4ke KomuewieHyuje
Kog y4yeHuKa Upe uoJsiacka y OCHO8HY WKOJ1y

[a 6u ce npukynune nHdopmalmje o KOMMNeTeHUMjaMa YYeHMKa 13 NepcrneKkTBe AUPEKTOPa,
TpakeHo je fa ANPEeKTOPY MPOLIEHe Y KOjOj Mepu Cy YHEHULIM MMANn pa3BrjeHe paHe yntanadke n
HyMepunYKe KoMNeTeHLuje NPUAMKOM nosackay OCHOBHY LwKony. [pema nssellTajuma grupeKtopa
OCHOBHMX LWKOMa, aHanM3npaHu nogaum cy CBPCTaHW y TPpU KaTeropumje ogroBopa:,Buiue og 75%
YUEHUKa je MMano pasBujeHe BelTHEe NPUANKOM nonacka y wkony”; ,of 25% Ao 75% yyeHuka
je umano pasBujeHe BelITVHE MPUINKOM Monacka y WKony” u ,mame of 25% yuyeHuka je nmano
pa3BujeHe BelWTWHe NMPUIMKOM Monacka Yy wkony” [ocTojane cy 3HauyajHe pasnuke msmehy
3emasba Koje cy yuecTBoBasne y uctpaxuamy TIMSS 2019y npoLeHTy yueHMKa Kojy Cy npunagnnm
HajBULLOj KaTeropujun —,BuLie o 75% ydyeHuKa je nmano pasBmjeHe BelUTUHE NPUAMKOM nosflacka
y wkony” Ha npumep, y Npckoj 89% yueHunKa je npunagano oBOj KaTeropuju, oK je y Yewkoj
n Mabapckoj 0% npoueHTa yueHrKa 13 OBe KaTeropuje. locmaTpaHO Ha HUBOY mMehyHapogHor
npoceka, Mare of TpehrHe yyeHuKa je 13 WKosa Koje ce Hanase y NpBoj KaTeropuju, NosioBUHa
YUEHMKa je 13 LWKOoa Koje ce Hanase y Apyroj Kateropuju, a neTuHa wux je y WKonama y Kojuma
je ,marbe of 25% umano pasBujeHe BelTMHE MPUIMKOM Monacka y WwKony” n3 obnactu paHe
ymTanayke n Hymepuuke nucmeHocTy (Tabena 5.7).
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Ta6ena 5.7: Pa3BurjeHOCT paHe ynTanayke u HyMepuiKke NMCMeHOCT 13
nepcneKkTUBe AMPEKTOPa 1 NpoceyHa NocTurHyha yyeHnka

Buwe oa 75% yueHnka | Op 25% po 75% yuyeHuka | Mambe of 25% yuyeHunKa
je umano pasBujeHe je umano pasBujeHe je umano pasBujeHe
BeluTVHE NPUINKOM BeluTVHE NPUINKoOM BelUTUHE NPUINKOM
Jena nosnacka y wKosny nonacka y wKkony nonacka y wKkony
[MpoceuHo MpoceuHo MpoceuHo
% nocturHyhe % nocturnyhe % nocturnyhe
yyeHuKa yyeHuKa yyeHuKa
M MH M MH M MH
Cp6uja 4 531 | 541 77 512 | 522 19 486 | 494
bocHa n XepuerosuHa 5 469 | 479 67 451 457 28 450 | 459
CeBepHa MakepgoHwuja 4 447 | 388 64 484 | 438 32 453 | 409
XpBatcka 7 515 | 531 83 510 | 525 9 506 | 518
UpHa lopa 37 451 451 61 454 | 454 2 - -
MehyHapopaHu npocek 24 508 | 499 56 499 | 490 20 480 | 471

Pacnopgena je ppyrauvja 3a Cpbujy n pernoH Hacnpam MebhyHapopHor npoceka. Haume,
avpektopu (n3y3eB y LipHoj fopw) nsjaBbyjy Aa je Makby NpoueHaT YYeHrKa U3 KaTeropuje y Kojoj
je ,BrWwe of 75% yuyeHnKa UMano pasBujeHe BelTUHe MPUINKOM Monacka y wkony”y obnactu
paHe NMCMEHOCTUN 1 PaHUX HYMePUYKKMX KoMmneTeHuuja. Hajsehn npoueHat yueHuka y Cpbuju n
pervoHy je u3 wKona y Kojuma je og 25% fo 75% yyeHnka nmasno pasBmjeHe oBe BeLTHHE Kaja
Cy NOLWWAN Y LIKOY.

YueHuum, Koju cy noxahanu wkone y Kojuma je ,Buwe of 75% yuyeHuKa umano pasBujeHe
BELUTMHE NPUIMKOM Monacka y WKony”, umanu cy Hajsehe npoceuHo nocturHyhe 13 matemaTuke
N NpupogHuX Hayka y Cpbuju, XpBaTckoj n bocHn n XepuerosrHu. HewTto mame npoceyHo
nocturHyhe u3 oBMX HacTaBHMX MpeamMeTa MUMajy YYeHUUU K3 LWKOona W3 fpyre Kateropuje
oprosopa (,04 25 fo 75% yuyeHrKa UMarno pa3BujeHe BELUTUHE NPUMKOM MofacKka y WKony”), BoK
Hajmatrbe NpoceyHo nocTurHyhe 13 MateMaTrKe U NPUPOLHVX HayKa MManu Cy yYeHULM 13 LLKOoSa
Y KOjuMa je Matbe of 25% X nMano pasBujeHe BeLTUHE NPUIKOM Mosacka y WKony.

Pasnuke y npoceyHum nocturiyhuma yueHmka n3 oba HacTaBHa npeameTa y npBoj u Tpehoj
KaTeropmju ofgroBopa cy Benuke. KoHkpeTHO, Kaga ce ynopepe npBa 1 Tpeha KaTeropwuja
oaroeopa 3a yuyeHuke n3 Cpbuje, noctoju pasnuka o 45 noeHa y nocturHyhy us matemaTuke u 47
noeHay nocturHyfy 13 npupogHux Hayka. Pasnnke y npoceyHom nocturHyhy y Heknum semmwama
Y pervoHy cy marbe n3paxeHe namehy yuyeHnka koju noxahajy wkone y kojoj sehHa bux nma
pa3BmjeHe paHe ymMTanayke n HyMepuyke BelUTUHE W OHe LLKOMe Y KojuMa je Makbu npoueHat
TaKBUX yYyeHunKa — bocHa n XepuerosuHa (M: 19, MNMH: 20 noeHa) n Xpeatcka (M: 9, [MH: 13 noeHa).
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Hegocwiauiak pecypca u Haciasa matuematuuke u UpupOgHUX HayKad

Y TIMSS ynuTHUKY AnpeKTopn Cy OAroBapann Ha nutambe 0 pecypcrmMa Koju yTudy Ha KBanuteT
HacTaBe MaTemaTuKe K NPUPOAHMX Hayka. KoHcTypucaHe cy Ckane ,HactaBa maTematuke/
NPUPOAHMX HayKa YCNIOB/beHa HeOCTaTKOM pecypca” Koje ce OAHOCe Ha fABe BPCTe pecypca:
OMWITW LIKONCKM Pecypcn 1 pecypcu cneunduryHy 3a HacTaBy maTeMaTuKe/NpUPOAHUX HayKa
(Mpunor). Tpe6ano je pa oupekTopy y YNUTHUKY O LIKONM 3a0Kpy»Ke NoHyheHe oarosope Koju
Cy TOKOM aHanu3e nogartaka rpynucaHu y Tpu kateropuje: (1) Huje ycnossbeHa (2) AeNMMUYHO je
YCNTOBJbEHa, (3) y MOTNYHOCTN je yC/IOBIbEeHa.

Y npoceky, 20% yueHvKa yeTBpTOr paspena n3 Cpbuje je noxahano wkone y Kojuma HacTaBe
MaTemMaTuKe HUje YCJIOB/beHa HefoCTaTKoM pecypca. Takohe, y Cpbuju je 79% yueHuKa Koju
noxaha WwKone y KojuMa je HacTaBa MaTemaTVKe MOA AeNUMUYHMM yTrLajeM, a 1% yuyeHnka noxaha
LUKOJIe Y KOjUMa je HacTaBa MaTemaTuhKe Y MOTMYHOCTW YC/IOB/beHa He[OCTaTKOM pecypca, npema
MULLTbekY AnpekTopa. MehyTnm, Befin npoueHaT yuyeHnKa 13 permoHa noxaha wkone y Kojuma
JeNnVMUYHO YTU4Ye HefoCTaTaK pecypca Ha u3Boheme HacTaBe 13 mateMaTuke (Tabena 5.8).
Takobhe, npoceyHo nocturHyhe yyeHunka ns Cpbuje n XpBaTtcke, Kao U Ha HUBOY MehyHapogHor
npoceka, Behe je Kafja Ha HaCcTaBy MaTeMaTMKe He yTYe HefoCTaTak pecypca.

BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO GO OOOOOOOOOOOOOOOOOOOOOO

Tab6ena 5.8: Pecypcu 1 npoceyHo nocturHyhe ns matematumke

Hui HdenumnyHo je Y notnyHocTum je
nje ycioB/beHa
ycnoBsbeHa ycnoBrbeHa
MpoceuHo MpoceyHo MpoceuHo
% yueHmKa nocturHyhe % yueHuKa nocturuyhe % yueHuKa nocturnyhe
3em/ma
M M M
Cp6uja 20 524 79 504 1 -
bocHa 1 XepuerosuHa 12 454 83 452 5 442
CesepHa MakefjoHuja 8 469 79 475 14 461
XpBaTcka 16 518 84 509 - -
LipHa l'opa 10 438 83 456 7 441
MehyHnapoaxu npocek 26 514 68 499 6 473

Takobe, oKo MeTrHe yuyeHrKa yeTBpTOr paspena 13 Cpbuje n XpsaTtcke noxaha wwKone y Kojuma
AVpeKTopKr NpoLeryjy Aa Ha HaCTaBy NPUPOAHMX HayKa He yTuye HefocCTaTak pecypca, JOK je
Marby npoueHat yyeHunka ns CesepHe MakegoHuje n UpHe [ope unju gnpektopu 1o 13jaBibyjy.
Kao 1 y Be3n ca matematukom, y Cpbuju je 77% yueHuka noxahano Lwkone y Kojuma HegocTtaTak
pecypca genMMUYHO yTUYe Ha HacTaBy NPUPOAHMX HayKa, a 3% wkona y Cpbuju uma n3secHa
orpaHMyera NPUIMKOM peann3oBatba HacTaBe NMPUPOAHMNX HayKa 360r HefocTaTaka pecypca,
npema mMuwsbewy Avpektopa. [poueHe AMpekTopa M3 pernoHa cy ,KputuyHmje’, nocebHo
anpektopa n3 CesepHe MakepoHuje n LpHe lTope, jep npemMa HbrXOBOM MULLIIbERY, HA HAacTaBy
NPUPOAHKX HayKa y MOTNYHOCTU yTuye HepocTaTak pecypca (Tabena 5.9). MpoceyHo HayyHO
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nocturHyhe y cBUM 3em/baMa y PervioHy, Kao 1 Ha HMBOY MehyHapoaHor npoceka, Behe je y
LKOMaMa Y KojMa HefloCTaTak pecypca He yTuUe Ha HacTaBy U3 NPUPOAHMX HayKa.

OOOOOOOOVOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOV

Ta6ena 5.9: Pecypcy 1 npoceyHo nocturHyhe ns npupoaHux Hayka

OOOOOOOOOOVOIOOOOOOOOOOVOIOOOOOOOOOOIOIOOOVOOOOOOOOOOOOIOOOOOOOD

Hui [denumunuHo je Y noTnyHocTtu je
nje ycnoBibeHa
ycnoBsbeHa ycnoBsbeHa
MpoceyHo MpoceuHo MpoceuHo
% yueHmKa nocturnyhe % yueHmKa nocturHyhe % yueHMKa nocturiyhe
3emma
MH MH MH
Cp6wuja 20 533 77 513 3 507
bocHa n XepuerosrHa 16 464 80 458 5 452
CeBepHa MakepioHuja 8 434 71 431 21 409
XpBaTcka 18 527 82 524 - -
LipHa lopa 1 435 71 431 21 409
MebhyHapoann npocek 24 508 69 488 7 472

Ynopehyjyhu ca mehyHapogHMM npocekom, pacrnofena MNpoLeHTa Mo CBUM KaTeropujama
OAroBOpA je CIMYHA Kafa je y nNuTamby M HacTaBa MaTtemaTuke M HacTaBa MPUPOAHMX Hayka.
Haume, oko ueTBpTMHE yUueHUKa Y CBETY, Mpema MULLIbEY HIXOBUX AMPEKTOPa, Noxaha HacTaBy
MaTemaTuKe 1 NPUPOOHUX HayKa KOoja Huje YC/ioB/beHa HeJoCTaTKoM pecypca. Jarbe, oko ABe
TpehrHe yuyeHVKa mfe y LKOMe y KojuMa HefocTaTak pecypca AoHekne oppehyje kBanutet
HacTaBe, fOK 6% OOHOCHO 7% yuyeHMKa NoTM4ye 13 LWKOJA Y KOojMa je HacTaBa MaTemMaTuke 1
NPUPOAHUX HayKa Y NOTMYHOCTU YCNOB/bEHA HeJOCTaTKOM pecypca. 3a BehuHy 3emarba Baxu
cnepgehe — WTO je HacTaBa MaTeMATUKe M NMPUPOAHUX HAayKa Makbe OrpaHMyeHa HeLOCTaTKOM
pecypca, To je npoceyHo nocTurHyhe yueHrka 13 oBux npegmeta sehe.

Huso obpa3zosarba gupekiiopa u ioguHe pagHoi uckyciiga

LLIkonoBatbe AnpeKTopa ce pasnvkyjey 3eM/bama Koje Cy yuecTsoBasne y uctpaxumnsamy TIMSS 2019
(nornegatn TIMSS 2019 EHumknoneaujy). Heke 3emmbe ce dokycmpajy Ha bopmanHo obpasoBame
Unu 3aBpLUIeTak cneyunjannsoBaHe obyke n nobujarbe ceptudumkata, Lok ce gpyre Gokycrpajy Ha
roguHe NCKYCTBa 1 NocTeneHo yHanpehmBame Ao Npey3rmMana pykoBogehe ynore y wkonw.

Y Cp6uju, Ha y30pKy WKona y uctpaxusamy TIMSS 2019, Hema AnpeKTopa Koju Hema 3aBpLUEHO
dakynTeTcko obpaszoBarbe. llectaeceT n net npoueHaTa yyeHnka y Cpbuju mma gupektopa
Koju cy aunnomupanu Ha dakynteTy, anu je 3ato 35% Hux 3aBpWMIO NOCNefuniIomMcKke ctyanje
(macTep, goKTOpAT MM CNeuunjanicTniKe NoCNeaunIoOMcKe CTyauje), WTO je Bulle y OQHOCY Ha
avpekrtope 13 bocHe n XepuerosuHe, CeBepHe MakegoHuje n LipHe lope. NocmaTtpaHo Ha HMBOY
mehyHapogHoOr npoceka, NpoueHaT yuYeHUKa Uunjyi OUPEKTOpM OCHOBHMX LUKOMa 3aBpLUaBajy
nocneaunniIoMcKe CTyauje je y CBeTy 3HaTHO BuwK Hero y Cpbuju, a Heynopeanso Maku y OfHOCY
Ha anpekTope 13 XpeaTtcke (Tabena 5.10).
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Ta6ena 5.10: H1BO 06pa3oBatba ANUPEKTOPA OCHOBHUX LUKOMA

MpoueHaT yueHuKa npema HUBoy o6pa3oBatba AUpeKTopa
3aBplLueHe . anﬂ”&”jg‘;&:ghe Huje gunnommpao Ha
nocnegunniioMmcke ctygunje nocneaunaoMcke CTy,ElI/Ije (baKyﬂTETy
Cpb6uja 35 65 -
bocHa n XepuerosnHa 17 77 6
CeBepHa MakegoHuja 24 76 -
XpBaTtcKa 96 2 2
LpHa lopa 24 74 2
MehyHapoaHu npocek 54 42 5

Y Hawoj 3em/mbn y npoceky je 26% yuyeHMKa 4YeTBPTOr paspeda Uuvju AMPeKTopu 1Majy
ceptndurKaT nnmn nrLeHuy o obpa3oBHOM NUAeEPCTBY, a 36% yuyeHuKa Koju umajy aupekTope ca
nocneguniIoMcKoOM AUMNIOMOM O JIMAEPCTBY, LUTO je 3HauajHO Marbe y ofHOCY Ha MehyHapoaHwu
NPOCEK 1 'y ogHOCY Ha BehrHy 3eMarba y pernoHy (Tabena 5.11).

OOV GO OO OO0

Ta6ena 5.11: CepTndukar, nmueHUa 1 NoCneannIoMcKe Ctyguje
0 06pa3oBHOM NNLEPCTBY

MpoueHaT yueHnKa npema HUBoy o6pa3oBaiba AupeKTopa
Ceptrdukat nnv nuueHUa y Besu ca Mocnegunnomcka annaoma ns

06pa30BHNM NNAEPCTBOM 06pa3oBHOr NuaepcTBa
Cp6uja 26 20
bocHa n XepuerosuHa 44 7
CeBepHa MakegoHuja 20 18
XpBatcKa 10 41
LUpHa lopa 79 15
MehyHapoaHu npocek 68 36

MocmaTpaHO Ha HMBOY MPOCEKa, AMPEKTOPY YyeHMKa yeTBpTor paspega u3 Cpbuje mmajy 8
roguHa NCKycTBa Ha Toj pykoBogehoj nosuumju (cnnuHo je y Xpsatckoj u LipHoj Topwn). Camo
1% npoueHaT yyeHnKa 13 Cpbuje nma BPNo UCKycHe anpekTope ca 20 1 BrLe roarHa NCKyCTBa
(cnnyHo je 1 Kaga ce ynopenm ca nogaumma o gmpektopuma y bocHu n Xepuerosutu n CeBepHoj
MakenoHuju), TpehnHa yueHnKa nma gnupekTope ca HajMame 10 roarHa NcKycTea, TpehunHa mix
MMa AMpeKTope Ca HajMarbe 5 rogrHa UCKYCTBa, a 36% AnpeKTopa Koju uMajy Marbe of 5 roanHa
NCKycTBa. Y pernoHy Hajehu npoueHaT yueHnKa nma gUpeKTope Koju nmajy make of 5 rognHa
pafHOr MKYCTBa Ha TOj NO3uULWMju, LWTO YKibyuyje n Cpbujy.

Ckopalltbe HOBMHE y 3aKOHY Koje ce TU4y obpa3oBatba iMpeKTopa, NocebHO Yy AOMEHY NAEePCTBa,
y Hallem CUCTeMy joLl YBeK Y NMpaKkcy HUcy 3axkmsene. Takohe, y Halloj 3emM/bUu Cy 3amnoCieHu
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Ha no3uumju anpekTopa ocobe unje NCKYCTBO y TOj yno3u 3anoumme. MNpeTtnoctasbamo da he
cuTyaumja y HapeZHOM LMKNyCY ncTpaxusarba TIMSS 2023 61Ty 3HavajHO gpyraduja.

Likoncka knuma

Y OKBUPY KOHCTPYKTa WKoJIcKa kiuma obyxsaheHe cy cnenehe Bapujabne: (a) 3Hauaj Koju wKona
npugaje akagemckom ycrexy, (6) mepuenuuja poguTerba/ctapatesba o wkonu u (B) ocehaj
NPUNagHOCTA KOjU YYeHNLM NMajy Npema LIKOSW.

LIkoncku Hainacak Ha akagemckom yciiexy

Y nctpaxusamny TIMSS 2019 KpeunpaHa je ckana LLIKoscku Hainacak Ha akageMckom ycliexy Koja ce
Hana3smy Mpunory. Y okBupy YNUTHMKaA 3a LWKOe NpuKyn/base cy ce MHbopmaLuje of AMpeKkTopa
O TOMe Y KOjoj Mepu Ce y LKONW npupaaje 3Hayaj akagemckum nocturHyhuma. Y cknagy ca
npetxogHum TIMSS pesynTtatnma, ANpeKTopun Cy y LenHN MManu No3nTHBHE CTaBOBE O Harnacky
Ha aKafleMCKOM MocTUrHyRy yuyeHVKa y HUXOBUM LUKOMaMa, Ma Cy TPU KaTeropuje oarosopa
onucaHe Kao ,Beoma BMCOK 3Hauaj’, ,BUCOK 3Hauaj” n ,cpedrbn 3Hauaj” Y Cpbuju Hema yueHunKa
uUnj ANPEKTOPY BEOMa BMCOKO YKa3syjy Ha 3Hayaj akafemMCKor ycrnexa yyeHuKa U3 matemaTuke
N NPUPOAHMNX HayKa 3a pa3nuKy of mehyHapoaHOr npoceka Koju ykasyje fa 7% yyeHuka vma
oBakBe gupekTope. Y Cpbuju y npoceky 59% yuyeHrka noxaha LWKony unjy AUpeKTopu BUCOKO
HarnawaBajy akafleMCKMX ycrex yuyeHuKa, a 41% yuyeHurKa noxaha WwKosne umju gupeKkTopu yKkasyjy
[ia Ce Npraaje yMepPEeH 3Havaj akafeMCKOM YCrexy HUXOBUX yueHrKa y obe obnactu. Cutyauuija je
CNIMYHa Ha HUBOY MehyHapoaHOr Npoceka 1y Hallem pernoHy, n3yses y XpBaTckoj 1 LipHoj fopwu
y Kojuma oko 70% yuyeHMKa MMa QUPEKTOPEe KOju BUCOKO BpeAHYjy 3Hayaj akafjemckor ycnexa
YUYEHUKa Yy HAacTaBU MaTeMaTUKe U NPUPOAHMX HayKa. Y Halloj 3eMsbi je noxahare LWKona Koje
npugajy Behun 3Hauyaj akafeMcKoM ycrnexy noBe3aHo Ca BULWMM MPOCEYHUM nocTurHyhuma us
MaTemMaTuke (518 noeHa 3a KaTeropujy,B1COK 3Hauaj” Hacnpam 492 noeHa 3a KaTeropujy ,,cpeatun
3Hayaj”) U NPUPOAHMX HayKa (527 moeHa 3a KaTeropwujy ,BMCOK 3Hayaj” Hacrpam 501 noeH 3a
KaTeropujy ,cpearu 3Hayaj”). OBaj Hanas ce 04HOCK 1 Ha CBe ApYyre 3em/be Koje Cy yuecTBoBane
y uctpaxumsary TIMSS 2019.

lMepyetyuje poguttuerva/ctuapaiiespa o WKOIU

Y YNUTHUKY O paHOM yudewy Hanasu ce nutarbe 3a poautesbe/cTapate/be YYeHUKa 4YeTBpTor
pa3pefa 0 TOMe Yy KOjoj Mepu Cy 3a0BOSbHM HAaYMHOM Ha KOju LUKOSA MPOMOBMULLE aKafgeMcKe
CTaHAapAe 1 Heryje no3nTMBHY WKONCKY kKnumy. Ckana llepuyeliyuje pogullierpad/cliapaitessa o
WKOJIU FUX080I gellieltia cafp»ku ocam ctaBku (Mpwunor).

YonwTteHo rosopehu, pogutersu/ctapaTterbu nMajy NO3UTMBHE NnepLenuuje o LKoY CBOr AeTeTa
Y PErVOHY, CBETY 1 Y Halwoj 3emrbu. Y Cpbuiju je, y npoceky, BehnHa yueHrKa 4eTBpTOr pa3peaa
(75%) umana poguTerbe/cTapatesbe Koju Cy 13jaBunau a Cy ,BeoOMa 3af0BO/bHM” LWKOMOM CBOT
[eTeTa, anu cy ce TV NPoLeHTU KpeTanu Takohe of 75% [0 79% 1y pernoHy, WTo je BuLle of
mehyHapogHor npoceka (64%). M3y3etak cy poauTerbu/cTapaterbn 13 XpBaTcke KOju CTpoXe
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npouemyjy WKOoNy Kojy hUxoBo AeTe noxaha (43%). Y Cpbuju je y npoceKky MeTuHa y4yeHurKa
noxahana LWKOMy ca KOjoM Cy HUXOBU POAUTE/bU/CTapaTesb 6unu ,fOHeKNe 3agoBOSbHU"
MNocmaTtpaHo Ha HMBOY MpoceKka, camo je 3% yuyeHunKa y npoceky y Cpbuju nmano poauterne/
cTapaTesbe Koju cy 6unm marbe 3aJ0BOJbHM LUKONOM CBOT AeTeTa. [poceyHo nocTurHyhe yuyeHrka
13 matematuke y Cpbuju 6uno je cnMyHo Kaga ce NocmaTtpajy CBe Tpu KaTeropuje OaroBopa, ¢
TUM LUTO CY YYEHULM KOju Cy Npunaganu Kateropuju ,Bpno 3af0Bo/bHN” MManu camo maso Beha
nocturHyha of yuyeHuKa umju cy poauterbn 6unu ,JOHeKNe 3af0BO/bHU" U ,Marbe 3aA0BOSbHIN"
(512 Hacnpam 508 n 514, pegom). MNpoceyHo HayuHo nocturHyhe yyeHuka ns Cpbuje 6uno je
M3paxeHuje y KaTeropujuma ,fOHeKne 3afoBosbHU” (529 noeHa) n ,mame 3agoBorbHU” (533
NnoeHa), Hero y Kateoropuju ,seoma 3agoBosbHn” (515 noeHa).

Ocehaj GpulagHocitiu WwKoau

Tepame Koje unHe ckany ocehaja tpuliagHocitiu WKOIU OAHOCE Ce Ha CTaB YUYeHMKa Npema LWKonu,
yKibyuyjyhu n cteneH fo Kojer sone ga 6yay y wkonu, ocehajy Aa npunagajy wWkonm v umajy nobpe
OfHOCe Ca yynTe/buMa. YUueHnLM Cy Ce r3jalliibaBani Aa N ce Cnaxy Uam He Caxky ca CTaBKama
Ha OBOj CKanu — of ,y NOTNYHOCTU ce cnaxkeM” fo ,yonwTe ce He cnaxem”. [TpoLeHTn yyeHmrKa
yeTBpTOr paspefa pacrnopeheHnx y Tpu Kateropwuje oarosopa (,jak ocehaj npunagHocTu’,
LAenumnyaH ocehaj npunagHocTh’, HU3akK ocehaj NprMnagHOCTM®) Ha OBOj CKanu y OQHOCY Ha
MaTemMaTMyka U HayyHa nocturHyha yyeHuka n3 Cpbuje, permoHa n Ha HMBOY MehyHapogHor
npoceka, npukasaHu cy y Tabenun 5.12.

OOV GO OO OO0

Ta6ena 5.12: Ocehaj npnnagHOCTX WKONN U NpoceyHa nocturHyha

J . Oenumunuan ocehaj Husak ocehaj
ak ocehaj npunagHocTn
npunagHocTu npunagHocTn

MpoceuHo MpoceuHo MpoceuHo

3em/ba % nocturHyhe % nocturHyhe % nocturHyhe
yyeHMKa yueHurKa yyeHurKa

M MH M MH M MH
Cpb6uja 63 506 @514 32 514 | 525 5 504 | 513
bocHa v XepuerosunHa 68 455 | 462 26 452 | 458 6 436 | 443
CeBepHa MakepoHuja 82 481 | 435 16 463 | 416 2 - -
XpBaTcka 38 512 | 529 54 509 | 522 9 506 | 514
LipHa lopa 81 456 | 456 16 449 | 454 3 443 | 454
MehyHapopHu npocek 58 508 | 497 34 498 | 487 8 484 476

Ocehaj npunagHoOCTU LLKOMN YYeHUKa 13 PervoHa je Beoma pasHonuk. Hajmamm 6poj yueHrka Koju
nMmajy,jak ocehaj npunpagHocTn” cy yueHnum n3 XpBaTcke, OK Hajaun ocehaj npnnagHoCTy umajy
yyeHunum n3 LipHe lfope n CesepHe MakepoHuje. Ocehaj npunagHocTy WwWKonm yyeHnka y Cpbuju
je 6nxn mehyHapoZHOM npoceyHoM HMBOY. Kafa je y nutamwy opHoc ocehaja npunagHocTu
wKonu 1 nocturiyha u3 matemaTvike U NPUPOZHMX Hayka Ha MehyHapogHOM HUBOY, BaXu
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cnepehe — wro je ocehaj NpUNagHOCTU WKOMN U3PaKkeHuju, To je nocTurHyhe yyeHnka BuLle 13
o6a npeameTa. Y Cpbuju 1y 3em/bama y pervoHy pasnmke y nocturHyhy HUCY TONMKO U3parkeHe,
Kao Ha MehyHapogHOM HMBOY 1 youaBa ce fja MOCTOoju CIMYHA TeHAEeHUMja.

LLkoncka gaucuunnuHa n 6e36epHocT

Y OKBUPY KOHCTPYKTa WKOJICKA gucyuliiuHa u 6e3begHociti obyxsaheHe cy cnepehe Bapujabne:
(a) wWKoncka gncumnarHa, (6) 6e36eHOCT 1 pel y WKONN U (B) BPLUHAYKO Hacusbe.

Uikoncka gucyuinuHa

Kao 1 y npetxogHum umknycuma, y nctpaxusamy TIMSS 2019 anpektopu wKona cy nutaHu o
TOMe Y KOjoj Mepu ANCLUUNANHA, HepPeA 1 HAaCUTHO NOHaLLaHe NPeACTaB/bajy NpPobnem y hxXoBoj
wkonwn. Ckana LLIkoncka gucyulinuHa cagpxana je 10 cTaBku 0 AUCLUMIUHCKAM 1 6e36eJHOCHUM
npo6nemuma (Mpwunor). OTKako je TIMSS npBu NyT n3BeLTaBao O pe3ynTaTiMa Ha Ha OBOj CKanu
2011. roavHe, nogauun nokasyjy Aa je noxahare LWKOMa Koje MMajy mMarbe AUCUUMANHCKAX 1
6e36eqHOCHMX Mpobnema NoBe3aHO Ca BULIUM MPOCEYHUM MOoCTUrHyhrma y maTematuum u
NPMPOAHUM Haykama. OgroBopu cy KnacupuKkoBaHW y TpU KaTeropuje: ,TelKO Aa uma 6uno

’

KaKBUx npobnema’, ,Marbu npobnemmn” n,ymepeHun go 036umsHu npobnemmn”.

MocmatpaHo Ha HUBOY MehyHapoaHor npoceka, BehunHa yyeHmKa yeTBpTOr paspepa y CBeTy
(60%) noxaha wKone y Kojuma ,TelwKo fa nma 6runo Kakeux npobnema’, a oko TpehuHe Hunx
noxahano je WwKosne y Kojuma uma ,Mare npobnema” ca gucymnanHom un 6e3degHowny. Camo 8%
YUYEHVKa je y npoceKy noxahaso WwKose 3a Koje Cy ANpPeKTopy NpujaBuin,,ymepeHe o 036ubHe
npobneme” ca gucumnanHom n 6e3benHowny. YueHnum n3 XpeaTcke noxahajy wkone y Kojuma
MMa HajMmarbe npobnema ca ANCLUMNIMHCKAM NOHalakem 1 6e3b6egHowhy yyeHUKa y ogHoCy
Ha apyre 3em/be y HaleMm pervoHy. MNonosuHa wkona y Cpbuju Hema Behinx ANCLUNANHCKAX U
6e36enHOCHMX Npobnema, oK ce y TpehunHu WKona jaBrbajy He3HaTHU Npobnemu. MehyTtnm, 12%
wkona y Cpbujn ce cyoyasa ca n3paxeHum npobnemuma, a cutyauuja je o36mbHuja y CeBepHOj
MakegoHnju n UpHoj lopw.

Y cknagy canpetxonHum pesyntatmumausTIMSS nctpaxunsara, mefyHapogHo npoceyHo nocTurHyhe
13 MaTemMaTuKe U NPUPOAHUX HayKa 6uno je Behe ko yueHuKa y WKoaMa Koje ,TellKo fa nMajy
6vno KakBux nNpobnema” Hero KoA yuyeHuKa 13 LWKOMa y KojuMa ce Mojasrbyjy ,Marbn npobnemun”
(508 Hacnipam 494). Mocmatpajyhv Ha HUBOY MehHyHapoAHOr MPOCeKa, Y WKOMaMa Yy Kojuma uma
,nNpobnema of ymepeHux o 036ubHMX" NpoceyHo nocturHyhe yuyeHrka 6UNo je 3HaTHO HUKe
(on 41 po 42 noeHa) Hero nocTurHyhe yueHrKa Koju noxahajy WwKose y Kojuma noctoje npobnemu
Ca noHalwarem yyeHrka. TakBa cutyauunja je n y CeBepHoj MakefoHMju € TUM WITO pasfvka y
nocturHyly 13 MatemaTuke, U3paKeHo y noeHmma, nsHocu 20, a 25 noeHa je pasnvkay nocturHyhy
13 NPUpPOAHMX HayKa. Pa3nuke y nocturHyhvma yueHunka y pernoHy 1 Cpbuju HACY Tako U3paxeHe

n3mehy HaBeleHVX KaTeropuja, Kao LWTo je Ha MehyHapogHom HuBoY (Tabena 5.13).
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Ta6ena 5.13: IucuunnuHa, ocehaj 6e36eqHOCT y LIKOMW U3 NepCrnekTUBe AupeKTopa n
nocturHyha yueHvka

Tewko ga nma 6uno M YmepeHu 8o 0361rbHN
arbu npo6nemn
KaKBuX npo6nema npo6nemu

[MpoceuHo MpoceuHo MpoceuHo

3em/ba % nocturHyhe % nocturHyhe % nocturHyhe
yyeHMKa yUeHrKa yueHurKa

M NMH M NMH M NMH
Cp6uja 55 505 | 515 32 513 | 519 12 512 | 523
bocHa n XepuerosuHa 55 453 462 29 453 459 16 447 447
CesepHa MakegoHuja 68 478 | 435 24 461 409 8 458 410

XpBaTcka 76 509 | 524 22 513 | 526 2 - -
LipHa lopa 52 452 452 34 457 458 14 447 447
MehyHapogHu npocek 60 508 | 498 32 494 | 483 8 466 | 457

bezbegHoci u peg y wkonu

Mopen wu3BewTaja aupektopa, TIMSS je Takohe nuTao yuuterbe O HMUXOBOj Mepuenuuju
6e36enHOCTN 1 peda Yy WKoAW. Y NpeTxofHuUm LuKnycuma yTBpheHo je ga je oea Bapujabna
noBesaHa Ca BUWKM NPOCeYHMM nocTurHyhrma y matematvuyM 1M NpupogHMM Haykama. Y
ctyanju TIMSS 2019 yunterbu Cy NUTaHW Y KOjOj Ce& Mepu Cnaxy WUin He Cray ca ocam TBPAHbU
Ha ckanu o 6e3benHocTn 1 peay y wkonu (Mpwunor). NocToje Tpu KaTeropuje ogrosopa: .y Behoj
MepV NocToju 6e36eAHOCT 1 pel y WKonu', ,AOHEKNe nocToju 6e36efHOCT 1 peq y wKonu” u,y
Mahb0j Mepu nocToju 6e3begHocT 1 peq y wkonu” Y Tabenu 5.14 npeacTaB/ibeHN Cy NPOLEHTU
yUYeHVKa YeTBPTOr pa3pena y Tpu KaTeropuje y OAHOCY Ha npoceyHa nocturHyha n3 matemaTuke

N NPUPOAHNX HayKa Y pernoHy, Cpbuju n Ha MehyHapoaHOM HIBOY.

LLinpom perroHa, y npoceky, CKOpo Tpu YeTBPTMHE YYeHVKa YeTBpTOr paspeda noxaha wkone y
KOjuUMa Cy HUXOBU yumnTerbi npoueHunm aa y Behoj mepu noctoju 6e36eaHOCT 1 peq y LWKonu,
[JOK rOTOBO CBWM MPEeOCTaNny yyeHWUW [onas3e U3 LWKoNa Koje, Mpema MpoLeHama yuuterba,
foHekne o6e36ehyjy 6e3begHocT 1 pes. MocmaTpaHo Ha MehyHapOAHOM H1BOY, yUYeHULM KOju CY
noxahanu wkone y kojuma,y Behoj mepu nocToju 6e36efHOCT 1 peq y WKonu', npemMa npoLeHama
FMIXOBUX YunTesba, MManu cy Hajseha npoceuyHa nocturHyha y nopehemy ca yyeHuUmMa Koju
noxahajy WKosney Kojuma nocToju,AoHekne 6e36efHOCT U pel”. Pa3nvke y npoceyHoM nocTurHyhy
YUYEHVKA U3 MAaTEMATVKE U NMPUPOAHNX HayKa Y HALLOj 3eMIbU 1 PETVIOHY HUCY TaKO U3parkeHe Kao
Ha mefyHapoaHOM HUBOY.
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Ta6ena 5.14: be36efHOCT 1 peq y WKOAV 13 NePCNeKTUBE yunTerba U NocTurHyha yueHuka

Y Behoj mepu nocroju [loHeKkne nocrojmn Y mar0j mepm nocTojn
6e36epHOCT M pepy 6e36epHOCT M pepy 6e36epHOCT N pepy
wKonmn wKonmn WwKonn
3em/ma MNpoceuHo MpoceyHo MpoceyHo
% nocturHyhe % nocturHyhe % nocturiyhe
yyeHuKa yyeHmKa yUeHvKa
M NMH M MH M MH
Cpb6uja 73 504 | 514 24 518 | 523 3 516 | 527
bocHa 1 XepuerosrHa 80 452 | 459 18 454 | 460 1 - -
CesepHa MakefioHuja 76 469 | 422 22 484 | 442 1 - -
XpBaTcka 47 508 | 523 52 510 524 1 - -
LipHa fopa 85 453 | 453 14 452 | 455 - - -
MehyHapoaHu npocek 61 507 | 497 36 495 | 484 4 495 | 493

BpUJHJG‘-IKO Hacuree

Op 2011. rognHe y TIMSS ynuTHUUMMa 3a YYEeHUKe MpoBepa Ce KOMKO Cy YeCTo AOXKMB/baBanu
of BpLUHbaKa Heka of cnepehrx noHalama: 3aAUpKUBarbe, CKbYUMBaHEe U3 akTUBHOCTY UK
dun3nuko nospehrBame. JefaHaecT CTaBKM U3 CKane Koja ce Thye BPLUHaYKor Hacki/ba onncaHe
cy y Mpunory. OgroBopu TOKOM aHanuse cy pacnopeheHun y jegHy of Tpwu Kateropuje (HUKag
WN CKOPO HYKaAa, jeIHOM MeCeyHo, jeHOM HefleJbHO). [locmaTpaHo Ha MehyHapoOgHOM HUBOY,
BehunHa yyeHunKa yeTBpTOr paspena (y npoceky 63%) npujaBmna je fa X LIKOMNCKU BpLUHbaLN
LJHUKaJa WM CKOpo HuKaga" He mantpeTtupajy, 29% je usjaBuno Aa nx ManTpetTupajy ,jeaHom
MeceyHo”, a camo 8% ,jegHoM HeperbHO”. Y Cpbujn je Taj NpoueHaT 3HAaTHO BULLKW Y OAHOCY Ha
mehyHapogHu npocek: 83% yuyeHuKa ,HMKada NN CKOPO HUKaZa"” HUCY JOXKMBENU Hacuibe of
BpLWHaKa, 15% yyeHunKa je To JOXKMBENO ,jeJHOM MeceyHo’, a 3% Hux NcTnye aa ce To Aellana
,JenHOM HeflerbHO". MpuMeTHO je ga onaga npoceyHo nocturHyhe 13 matemaTvike U NPUPOAHUX
HayKa yuyeHuKa 13 Cpbuje ykonuko 6ap jeqHOM HejerbHO NN MeCeYHO AOXKUB/baBAjY BPLUHAUYKO
Hacusbe, WTO je y cknagy ca obpacLiem Koju MoCToju y pernoHy 1 Ha mehyHapogHom HuBoy (Tabena
5.15).
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Ta6ena 5.15: Bpwrauko Hacumbe 1 nocturHyhe yuyeHrka

Hukag nnn ckopo J
e HOM MeCeYHO JepHOM HepierbHO
HUKaga

[MpoceuyHo MpoceuHo MpoceuHo

3em/ba % nocturHyhe % nocturHyhe % nocturHyhe
yueHMKa yueHrKa yyeHurKa

M MH M [MH M [MH
Cpb6uja 83 513 | 522 15 497 | 505 3 443 | 451
bocHa n XepuerosuHa 78 458 465 15 438 455 5 402 410
CesepHa MakegoHuja 68 489 | 445 23 464 | 412 9 403 355
XpBaTcka 73 513 | 527 22 506 | 521 5 476 | 500
LipHa lopa 81 461 460 15 438 444 4 391 390
MehyHapoaHu npocek 63 512 | 503 29 495 | 486 8 451 437
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OOEJbEHCKW KOHTEKCT U MOCTUTHY'hA YHEHUKA

Y unctpaxmBary TIMSS 2019 oferbeHCKN KOHTEKCT je AepUHUCAH KPO3: NPUMpPeMy yunTesba,
HXOB NpodecnoHanHn pa3Boj 1 3aJ0BO/bCTBO MNOC/IOM; 1M3a30Be Y HAaCTaBK; CTaTOBe yUYeHVKa
0 MaTemMaTuuM 1N NPUPOAHUM HayKama; KYPUKYNyM U HacTaBa MaTemMaTuKe N NPUPOAHNX HayKa;
TEeXHONOornja y Hactasu.

Mpunpema yuurtera, bUXoB NpodecrnoHanHn pasBeoj

1 3a40BOJbCTBO yuuTe/ba CBOjoM npodecujom

Jame y TekcTy 6aBumo ce cnegehmm Bapujabnama: (a) dopmanHm HMBO 0b6pa3oBaka yunTerba,
(6) cneuujanm3aumja yumTerba TOKOM OCHOBHUX CTyawja, (B) pagHO MUCKYCTBO, (r) yuyewhe y
aKTMBHOCTMMa npodecnoHanHor paseoja M notpebe 3a npodecnoHanHum pas3sojeMm u ()
3a[10BO/bCTBO yuunTesba npodecujom.

DopmanHu HUBO 06pazosarea y4uiliesrba

Mocnephunx geLeHrja MHOre 3eMibe Cy nogurine obpa3oBHe 3axTeBe 3a HaCTaBHUUKY npodecnjy
Ha OCHOBY pe3ynTaTa Benukux mehyHapogHux ctyauja (TALIS, TIMSS, PIRLS, PISA). Y yetBpTOom
pa3pepy Ha mehyHapogHOM HMBOY NOCTOje 3HauajHe pa3fnunke y HUBOMMa 06pa3oBaka yumTerba
n3mehy 3emarba, WTO yKasyje Ha pa3nuuute obpa3oBHe MyTeBe U 3aXTeBe KOju ce MocCTaBIbyjy
yunterbuma. EHumknoneguja TIMSS 2019 (nMHK ce Hana3v y pe3umey WK3BeLTaja) MpyXa
MHPOpPMaLMje 0 HauMHUMa NPUMPEMe yunTerba Y CBakoj 3eMsbl Koje Cy AOCTaBUAN HALMOHANHN
KOOPAMHATOPU 3a UCTPaXKMBake Y KypukynapHom ynutHuky TIMSS 2019. BehuHa yuuterba
YeTBPTOr pa3pena y PErvoHy Cy BUCOKO 06pa3oBaHu 1 GopManHu HUBO 06pa3oBatba je y cknagy
Ca npenopykama 1 3axTeBmma nonutmnke EBponcke yHuje.

Y nctpaxmsatrby TIMSS 2019, y cknagy ca YHecko mehyHapoaHom knacudurKkaumjom o6pas3oBama,
HMBOM PopmanHor obpasoBara yumTerba NoferbeHn Cy y yetpu Kateropwuje: (1) 3aBplueHe
nocneguniiomcke ctyauvje (QOKTopaTt, MacTep U Apyre nocneguniomcke cryauvje) (2) saBplueH
dakynTeT, ann He 1 NoceaMNIoOMcKe CTyauje, (3) 3aBpLUeHa BMCOKa CTPYKOBHA LLKOSA, anu He U
dakynTeT n (4) 3aBplueHa BUWa WwKona. Y Tabenu 5.16 nprkasHu cy nogaum 3a Cpbujy 1 pernoH,
Kao 1 nofaum Koju ce ofjHoce Ha MehyHapoaHU Npocek.

Y Cp6ujn Hajsehn nmpoueHaT yyeHrKa Mma yumTerbe KOju Cy 3aBpwunun GpakynTeT, anu He u
nocnegunnomcke ctyauje (Tabena 5.16). MocmaTpaHo y OAHOCYy Ha MehyHapodHW MpOCeK,
yumterbn n3 Cpbuje y marbem NpoLEeHTY UMajy 3aBpLueHe nocedunniomcke CTyaunje, anv 3ato
y BehoM npoueHTy MMajy 3aBplueHe OCHOBHe cTyauje. MNocmaTpajyhu KaTeropujy 3aBpLUeHUX
nocneaunioMcKUX CTyAuja, NMONMIOBUHA YyeHMKa U3 XpBaTcke noxaba HacTaBy Kop yuuTerba
KOju MMajy 3aBpLUeH JOKTOpaT, MacTep 1 gpyre nocnegunnomcke ctyauje. C o63mpom Ha To fa
je oBa KaTeropumja npu aHanM3m nofgartaka yjeauHeHa, OBaj NpoLeHaT ce O4HOCU BepOBaTHO Ha
nocefoBake MacTep AUMNJIOME.
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Ta6ena 5.16: HuBo popmanHor obpasoBarba yumTesba

3aBplueH
3aBplieHe 3aBpLueHa BUCOKa
dbakynter, ann He n 3aBplieHa BuWA
nocneannaomcke CTPYKOBHa LLIKONa,
. nocneannmniomcke WiKoJNa
cryanje . anm He n pakynrer
cTyaunje
3emma % yuyeHnKa % y4yeHunKa % y4eHunKa % y4yeHunKa
Cp6uja 15 62 23 1
bocHa n XepuerosuHa 4 67 29 -
CeBepHa MakegoHuja 6 76 11 7
XpBatcKa 50 13 37 -
UpHa lopa 3 75 22 -
MehyHapoaHu npocek 28 56 10 5

Cueyujanusayuja y4utiesba tWOKOM OCHOBHUX clUuyguja

Yunterbn 4yeTBpPTOr paspefa Cy NMWTaHW O BPCTM crieuujanu3auuje, ogHOCHO Koju je 6uo
HVXOB FMaBHN NpeameT WM rNaBHO noApyyje TOKOM OCHOBHUX cTyAuvja. MNpunukom aHanmnse
nofataka KpeupaHe cy cnegehe kateropuje: (1) npumapHo obpasoBatbe 1 crieyujanvsayuja
y MaTematTuuu/nMpupogHMM Haykama; (2) npuvmapHo obpasoBame, 6e3 creuujanusauvje y
MaTeMaTMLn/NprMpoaHMM HayKama; (3) obpa3oBatrbe y 06nacT MaTeMaTrKe/MpupoaHMX HayKa
6e3 crneuujanmsauunje o npumapHom obpasoBatby; (4) HewTo Apyro; (5) Hema ¢dopmanHor
ob6pa3oBarba OCKM CPefHOLLKONCKOT. Y HalleM PermoHy CBU yuYeHULUM NMajy jeqHOT yunTerba Koju
npepaje MaTemMaTuKy 1 NPUPOAHE HayKe y YeTBPTOM pa3spefy O Yemy ce MHULUKnjanHo obpasyjy Ha
yunTterbckum pakynteTmma.

BehunHa yuutersa us pernoHa pacnopeheHa je y npse ABe Kateropuje — 3aBplunnu cy ¢akyntert
Ha KojeM je rnaBHV npegmeT 6uno nNpumapHo obpasoBare (pa3pefHa HacTasa), C TUM LUTO CY
HeKu cneunjannsnpany y JOMeHy maTtematuke/npupogHnx Hayka. ¥ Cpbuju oko 40% yueHurKa
MMa yumTesbe KojuMa ce rnaBHO nogpyudje CTyanparba O4HOCUNO MCTOBPEMEHO 1 Ha NPYMapHO
obpasoBare 1 Ha MaTeMaTVKy M NPUPOLHE HayKe, AOK je BuLIe of MONIOBUHE YUYeHVKa MMano
yuuTerbe Koju Cy NCTaknu a Cy 3aBpLmnun npumapHo obpasoBare, anu 6e3 cneuujanusauuje y
JOMeHy MaTeMaTuke uiv NpupoaHux Hayka. Mehytnm, y BehunHn 3emarba Koje cy yuectBoBane y
NCTpakMBaky HMje NOCTOjana jacHa Be3a n3mehy rnaBHOr nogpyuja cTyauvja yumterba v NPOCeYHUX
nocturHyha y matematuum n Hayuu. icty TpeHg, je 3abenexeH 1y Halloj 3emMsbM.

PagHo uckyciuso

Y OKBUPY KOHTEKCTYanHOr YNUTHUKA YuYUTesbu Cy NUTaHU Konuko he mmatu yKymnHo pagHor
CTaka y HaCTaBM [0 Kpaja WKOCKe roAnHe y rodvHN Kaja je peann3oBaHo uctpakmpare TIMSS
2019. MpoceyHo NCKYCTBO yuuTerba y pernony je: Cpbuja — 24 roguHe, bocHa 1 XepuerosurHa -
18 roguHa, XpBaTtcka — 20 roguHa, LipHa lTopa — 20 roguHa n CeBepHa MakegoHunja — 19 roanHa.
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Cpbuija Ma HajuCKyCHIWje yunTerbe Npema rogrMHaMa PagHor CTaXka Y PermoHy, a 'y OgHOCY Ha
mehyHapogHu npocek (17 roguHa).

Y Tabenu 5.17 npeactaBbeHun cy cneunduryHmju nogaum o pagHOM UCKYCTBY yunterba y Cpbujn,
PermoHy n y ofHocy Ha mehyHapoaHM npocek, Kao U OAHOC oBe Bapujabne ca NPoceyHUM
nocturHyhvma yyeHnka y mateMaTium 1 npupogHuUm Haykama. Cpbuja nma 74% yueHuvKa umju
yuntesbm umajy 20 rogrHa 1 BuLe pajHOr CTaxa, WTO Ce pasnnkyje y OfHOCY Ha Apyre 3em/be
13 Haller permoHa 'y ogHocy Ha mehyHapofHu npocek. Takohe, MaMo 1 y MarbeM MPOLEHTY
YUYEHUKe Ynju yumTerb Majy [0 AecCeT roavHa pagHor MCKYCTBa y HacTaBu. Y Halloj 3embk
YUYEHULW Ynju yUUTebM UMajy Of NeT [0 AeceT roAnHa pagHor CTaxa MMajy 1 Hka nocturHyha
M3 MaTemaTuke M NPUMPOAHMX Hayka y nopehemy ca yyeHuumma Koju noxahajy HacTaBy Kop
NCKYCHUjMX YunTesba. 3aHUM/bUBO je Aa Kof yumnTerba 13 pernoHa Koju nmajy nsmehy net n gecet
roavHa pagHor NCKYCTBa, Y4eHUUU MMajy Buwa noctnrHyha y ogHOCy Ha CBOje BplUhbake uumju
yUnTesbM MAjy OYXKN pagHM CTax.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.17: PagHo UCKyCTBO yunTesba U nocTurHyha yueHmka

Hajmame 10, Hajmarme 5, anun Mame op net
20 rogniHa M BuLe anun mame og 20 mame og 10 rogunHa
ropgviHa roanHa
< | Mpoceuro < | Mpoceuro | Mpoceuro © MpoceyHo
3emma . £ | nocturHyhe . £ | nocturnyhe R £ | nocturHyhe R £ | nocturdyhe
I I B I
Z M MH Z| M MH Z| M MH Z | M MH
Cp6uja 74 | 509 | 518 | 18 | 510 | 521 8 501 | 510 1 - -
bocra 50 | 452 | 461 | 34 | 455 | 460 = 9 | 451 456 | 7 | 437 | 437
XepuerosunHa

CeBepHa MakegoHnja | 52 | 478 | 433 | 29 | 463 | 418 | 10 | 504 | 459 9 460 | 413

XpBatcKa 63 508 | 523 25 510 | 524 5 512 | 524 6 508 | 524
LlpHa lopa 56 | 451 | 452 28 | 456 | 457 10 | 457 | 458 6 446 | 445
MehyHapogHu 41 503 492 29 | 504 492 15 | 500 492 | 14 K 494 | 485
npocek

Yuewhe y akiuusHociiuma tpogecuoHanHoi pazeoja
u Gotupebe 3a UpopecuoHAIHUM pa3eojem

Y wuctpaxusarwy TIMSS 2019 yuuterbu wm3BelwTaBajy O Yy4yecTBOBatby Y aKTMBHOCTMMA
npodecrmoHanHor passoja TOKOM Nnocneare ABe roguHe, Kao U O CBOjUM noTpebama y OBOM
pomeHy y 6yayhHoctu. Ha MNpadumkoHy 5.1 u 5.2 npefcTaB/beHN Cy NPOLEHTN YYEHUKa Ymnju cy
yuntersu n3 Cpbuje yuecTBoBanm y akTMBHOCTMMA NPOopeCcnoHanHor passoja y nocneamwe se
rofivHe, Kao 1 ncKasaHe notpebe Koje xene fa 3agoBosbe y byayhHocTu.
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD

FpadukoH 5.1: MNpodecnoHanHm pasBoj y LOMeHY MaTemMaTuKe
y nocnefre aBe roguHe 1y yagyhHoctu

MaremaTuka
Cappkajn us Matevatuke 24

Metogvika Hactae matematuke [IETIE 30
Hacrashv nnat u nporpam n3 matematvike [IFCIE 27

WHTerpricare TeXHOMornja y HactaBy MaTematuike 64
YHanpehriBarbe KpUTUYKOT MULLTbEHbA YUYEHNKA
WY BEWTUHA peluaBatba npobnema 44 56
Ouetbusare y matematiuv [IIFTCIE 36
OaroBapatbe Ha VHAVBUAYalHe noTpebe yueHnKa 49
B Y nocnefwe aBe roguHe Y 6ynyhHocTn

Y nocneprbe ABe rofiviHe HELWTO Mahe Of MOJIOBUHE HaWKWX yyeHuKa nMa yunterbe (MpadurkoH
5.1) koju cy ce HajBMWe ycaBpllaBaaM y [OMEHY WHAMBUAYANHOr MPUCTyna yyeHuuuMa u
yHanpehurBarba KPUTUUYKOT MULL/bEHA Y HACTaBU MaTeMaTuKe Y NPUPOAHMX HayKa. Mogaum cy
CIMYHK 1 33 XpBaTCKY 1 Ha HMBOY MehyHapoaHor npoceka. Kaga cy y nutarwy npodpecrmoHanHe
notpebe Koje Xene fa 3agoBorbe y 6yayhHocty, y Cpbuju je Hajehr npoueHaT yueHuKa umnjn
yumnTerbu (MpadumKkoH 5.2) ene fa ce ycaBpLUaBajy y LJOMEHY MHTErpricakba TEXHOJOrvja y HacTaBy
MaTemaTVKe/NpupoaHuX HayKa. Takohe, BefiHa yueHnKa 13 perroHa 1 ceeTta (72%) uma yumtere
KOju MCKa3yjy 3aMHTepecoBaHOCT 3a pa3Boj 6yayhux npodecnoHanHmx KomneTeHumja y JOMeHyY
WHTerprcara TeXHOIornja y HacTaBu.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD

FpadukoH 5.2: NpodecnoHanHm pasBoj y LOMeHY NPUPOLHUX HayKa
y nocnepme aBe roanHe 'y 6ygyhHoctn

MpupopHe Hayke

Cappajv NPUPOAHMNX HayKa 28 . 30 |
MeToauka HacTaBe NPUPOAHIX HayKa ¥y 38 |
HactaBHV nnaH 1 Nporpam NPUPOAHYIX Hayka iy 32 |
WHTerpucatbe TeXHONOrja y HacTaBy NPUPOAHXHaYKa 26 - 61 |
YHanpeh1Batbe yUeHNUKOr KPUTNYKOT MULLbetba
VN BelITVHa pellaBatba Npobriema 35 54
OuetbuBatbe U3 06NacTV NPUPOAHMX HayKa i 36|
OproBapatbe Ha MHAVBMAYanHe noTpebe yyeHUKa 36 - 44 |
WHTerpauuja cagpkaja NpUpoAHMX HayKa ca cagpajuma
APYrX NpegmeTa (HNp. MaTeMaThKa, TeXHoNornja) 34 7 S

Y nocnegtbe fiBe rogriHe Y 6ypyhHocTn

3agosorvcitiso yyuitierna caojom Upogecujom

YuunTerbu Koju cy 3a0BO/bHM CBOjOM Npodecrjom MOTHBMICAHW)jU Cy 3a pajy HaCTaBU 1 BEPOBATHO
je pa he HacTaBUTY fa npepajy yoyayhe u aa vMajy M3paxkeHuju [oXKUBIbaj onwTe 4o6pobuTn.
Ckana o 3aj0BO/bCTBY yunTesba nocnom TIMSS 2019 cagpm neT cTaBKM 0 TOMe Kako ce ocehajy
y ynosu yumterba ([Mpwunor). Y cBum 3em/bama Koje Cy yuecTBoBasne y ncrpaxmsamy TIMSS 2019
HajBehu je npoueHaT yumTesba Koju Cy BeOMa 3a0BO/bHM CBOjoM npodecujom. Haj3agoBosbHMjK
y pernoHy cy yuntesbun n3 CesepHe MakenoHuje, bocHe n XepuerosuHe, Cpbuje, LipHe fope 1 Ha
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Kpajy yunTerbu n3 Xpsatcke. Y Tabenn 5.18 Hanase ce geTasbHUjM NofjaLm 0 3aJ0BOSbCTBY yumnTesba
nocnom y Cpbuju n pervony, ykibyuyjyhu ogHoc oBe Bapujabne m npoceyHmx nocturHyha
FUXOBMX YUeHMKa U3 MaTeMaTuhKe U NPUPOAHMX HayKa.

OOV OOOOOOOOOOO

Tab6ena 5.18: 3310BOSBLCTBO YunTe/ba CBOjOM Npodecrjom 1 npoceyHa nocturHyha yueHmka

BOOOOOOOOOOOOOOOOOOOOOIOOOOOOOOOOOOIOOOOOIOOOOOOOOOOOOIOOOOOBOD

Beoma 3ag0BO/bHMN JoHeKne 3af0BO/bHM Mame 3a40BO/bHM

MpoceuHo MpoceyHo MpoceuHo
Zemma % yueHuka nocturnyhe % yueHKa nocturHyhe % yueHuKa nocturnyhe

M MH M MH M MH
Cp6uja 70 507 | 517 27 507 | 514 3 530 | 543
bocHa n XepuerosuHa 78 453 | 461 20 449 | 453 2 - -
CesepHa MakenoHuja 80 470 | 424 20 478 | 436 - - -
XpBaTcka 62 510 | 525 36 509 522 2 - -
LpHa lopa 70 450 | 450 30 459 | 462 - - -
MebhyHapopHu npocek 61 503 | 493 34 499 | 490 5 515 | 508

Mopgaum n3 Tabene 5.18 yka3lyjy Ha TO Aa je rOTOBO WCTOBETHO MOCTUrHyhe yuyeHuKa u3
MaTeMaTrKe 1 NpupofHux Hayka y Cpbuju Kop yumTerba Koju Cy BeOMa U JOHeK/e 3af40BSbHA
CBOjUM nocnom. YourbrBo je fia cy nocturHyha yueHuka y o6e o6nactu BuLLa KOA yurTerba Koju cy
Matbe 3aJ0BOJbHY, ITO je napagokcanHo. Mehytum, Tpebano 6u y3etn y 063up ummeHnLy aa je y
nMTaky camo 3% yuyeHunKa y oBOj KaTeropuju. Moxxemo Aa npeTnocTaByMO Aa OBM yuntesbu cebe
BULLE YyNnaxy fa 61 NocTUrnv Hanpegak Ha nocy 1 aa 6pxke gonase [o Tauke npodecrmoHanHor
n3rapara. Y cknagy ca mebyHapogHum npocekom, y bocHu n XepuerosuHu un LipHoj fopu y
YyeTBPTOM paspeay NPoceyHo NocTurHyhe n3 matematuke M NPUPOAHUX HayKa je HelwTo Behe
3a YuYeHVKe ,BeoMa 3340BOSbHUX” yunTerba y nopeherby ca OHMMa Koju Cy ,JOHEeK/e 3a0BObHI"
O6pHyTO je 3a ogHoC nocTurHyha v 3agoBosbcTBa yunterba n3 CesepHe MakegoHuje u LipHe lope.

N3a30Bu y HacTaBu 1 yuery

KOHCTPYKT u3aszosu y Hacliasu u yyerby cappxmn cnepehe Bapujabne: (a) n3ocTtajare yyeHMKa ca
HacTaBe, (6) yMOpHW 1 rnagHy yueHnuy, (B) HacTaBa Koja je oMeTaHa HecrnpemHoLW Ry yyeHrKa Aa yJe.

M3ociajaree yueHUKa ca Hacase

Ha ocHoBy nuTarba M3 KOHTEKCTyalHOT YNWUTHUKA 3a y4yeHuke aobujajy ce mHdopmauunje o
yuyecTanocT! 0ACyCTBOBakba yUeHVKa Ca HacTaBe y YeTBPTOM pa3pefy OCHOBHe LKose. Kateropuje
OAroBopa Cy:,HMKada unmn CKopo H1UKaaa',,jeqHoOM y iBa MeceLa’,, jeAHOM MeceyHo", ,jeqHOM Yy iBe
Heperbe” 1 ,jeqHOM HeperbHO". MehyHapoaHu n3BeLwTaju Nokasyjy aa yueHnum s Kopeje nmajy
HajHVXKy CTOMy M30CTaHaKa, jep OHW ,HUKaA Wan roToBO HMKaZa” HUCY OACYTHY, a 1% yyeHuKa
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WM Makbe KaXke [ia Cy OACYTHU ,jeqHOM HeflerbHO". YueHuum 13 Kopeje cy npeu Ha MehyHapoaHoj
NNCTUN NO NPOCEYHMM NOCTUrHYRMa y KaTeropumju OHUX Koju HUKaaa He n3ocTajy. CynpoTHO Tome,
Yy HEKMM 3eM/baMa BuLe o NeThHe yUYeHUKa N30CTaje 13 LWKoNe ,jefHOM HeflesbHO".

Y oksupy Tabene 5.19 npeactaB/beHO je NPOCEYHO M30CTajakbe Ca YacoBa, Kao M MPOCEYHO
nocturHyhe n3 matemMatuke M MPUPOAHUX HAayKa 3a CBaKy KaTeropujy ogarosopa. Haume, y
pervioHy Hajsehu NpoLeHaT yueHrKa He U30CTaje , HKag U CKOPO HUKAA ca HacTaBe, a Mo ToMe
ce n3aBajajy yuyeHuum n3 Cpbuje n UpHe lope. JegHOM HeflerbHO ca HacTaBe n3ocTaje 9% yuyeHurKa
n3 Cpbuje.

Haj6orba npoceuHa nocturHyha n3 matemaTrike U NPUPOAHNX HayKa MMajy yYeHnLmM 13 XpBaTcke
n Cpbuje Koju Hajmarbe N30CTajy, LWITO je y CKnagy ca MehyHapoaHM NPOCEKOM. Y Halloj 3eMibi
Haj6osba nNpoceyHa nocturHyha 13 oba HacTaBHa NpefMeTa MMajy OHU YYEHULM KOju N30CTaHy
jenHom y nBa Meceua. Ha HMBOY cBeTa, perroHa u Halle 3eMibe AePUHUTUBHO Cy 3HAUajHO HMXKa
nocturHyha n3 matematvke 1 NPUPOOHUX HayKa OHe fAeLe Koja M30CTajy jedHOM Y [iBe Heflerbe
U1 Yak jefHOM HeferbHO. byayhu aa je ponasak y WKony Temesb 3a KBalIUTETHO Yuehe, Huje
nsHeHahyjyhe wto je nosehare yyecTanocT OACYCTBOBaha y BENIMKOj Mepu MOBe3aHo ca
CMarbereM NpoceyHnx NocTurHyha, nocebHo 3a yyeHuKe Koju 1U30CTajy jedHOM Yy iBe Hepaerbe

vwnn yewhe.

BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO GO OOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.19: 130cTajare yyeHrKa ca HacTaBe U NpoceyHa nocturHyha

Hukapg vinn JepHomy nBa JegHom JepHomy aBe JegHom
CKOpPO HUKapAg mMeceLa Mece4yHo Hepe/be Heae/bHO
3em/ba ° ° ° ° °
O o O o O c O c O c
: 8¢ | 8& || gE | = g8& @ st
S—; c e %—; (=} %-; (=] “;’ c e °i ce
g < g < <
M MH M MH M MH M MH M MH
Cp6uja 68 (518|527 9 |525|531| 10 | 504|507 | 5 | 488|503 | 9 | 440|458
>5(°C”a"' 61 | 462|468 | 13 1463 474 | 9 | 456 463 | 4 | 415 430 13 | 410 414
epueroBuHa
CesepHa 54 494 448 | 13 488|442 | 9 | 468 427 4 | 429 388 | 20 | 433 384
MakenoHuja
XpBaTcka 57 517532 22 /514 /525 12 1496 512 | 3 |498 509 | 7 | 459 | 479
LipHa lopa 72 464 | 466 | 5 463 464 7 | 451 452 4 | 437 437 12 | 405 | 402
HM:BC‘;"K“‘”“""' 61 512|503 13 509 498 10 495 484 5 | 462|455 11 448 437

YMOpHU U InagHu yyeHuyu

Ha ocHOBY nuTatba M3 KOHTEKCTyaslHOr YMUTHMKA 3a YyeHuKe Aobujajy ce mHdopmaumje o
yuyecTanocTy HUXOBOr Jonacka y LWKony Kapa ce ocehajy ymopHu mnu rnagHu. Hepgoctatak
ofroapajyher cHa UM ncxpaHe Moxe MMaT 036MbHe UMNANKaumje Ha CNOCOBHOCT yyeHrKa
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Aa ce ycpefcpeae Ha yuerbe, a Takohe Moxe yKasmnsaTu Ha Apyre 1n3a3oBe ca Kojuma ce yuyeHnum
CyouvaBajy.

Y npoceky oko TpehnHe yuyeHrKa U3 pernoHa fonasu y WKoNY YMOPHO ,CBakU UM CKOPO CBaKM
[aH", WTo je y cknagy ca mehyHapogHum npocekom. Camo 13% yueHuka n3 Cpbuje n XpBatcke
He gonasun ,HuUKag” yMOpHO Yy wKkony. Y Tabenu 5.20 getasbHUje Cy npeactaB/beHM nojaum o
NPOLEHTY yueHKa Koju ce ocehajy yMOPHO, Kao 1 IX0Ba NpoceyHa nocTurHyha ns matematuke
1 MPUPOJHUX HayKa.

MocmaTpaHo Ha HMBOY MehyHapogHor npoceka, nocturHyhe je 6vMno HajHUKe 3a yuyeHuke
yeTBpTOr paspeda Koju cy npujasunu ga ce ocehajy yMOpHO CBaKOQHEBHO WM CKOPO CBAKOT
AaHa, Maga je nocturHyhe 6uno HajBuLe KOA yYeHrKa Koju,,moHeKkaa” fonase y wkony ocehajyhn
ce yMOpHO y nopehery ca OHMMa KOju TO ,HUKaA" He UnHe. Y CBMM 3em/baMa Y PermoHy yuyeHnLn
Koju fonase yMOpPHU ,CBAaKOr faHa MM CKOPO CBaKOr AaHa” MMajy BeoMa HucKa nocturHyha ms
MaTemaThKe Y MPUPOLHUX HayKa noajegHako. Y Cpbuju TpehrHa yyeHrKa Koju cy ,CBakor AaHa
U CKOPO CBaKOr faHa” yMOPHU MMajy npoceyHa nocturHyha ncnop 500 noeHa, 4OK OHU Koju
HVMKafa He gonase rnagHun nmajy yesek nocturiyhe nsHag 500 y oba npegmerta.

BOODICVDIODOCODOVIOVOOIOVIOOOOOIIOCIOON T R S

Ta6ena 5.20: Ocehaj ymopa 1 npoceyHa nocturHyha yuyeHmka

CBakor gaHa unm
Hukap NMoHekap

CKOpPO CBaKoOr flaHa

MpoceuHo MpoceuHo MpoceuHo
3emsba % nocturHyhe % nocturHyhe % nocturHyhe

yUYeHuKa yUYeHMKa yUyeHMKa

M MH M MH M MH

Cp6uja 13 507 | 520 56 516 | 524 31 497 | 505
bocHa 1 XepLierosuHa 17 452 | 461 51 461 | 468 32 444 | 450
CeBepHa MakepoHvja 28 475 | 437 46 491 | 441 26 451 | 406
XpBaTtcka 13 518 | 527 57 512 526 30 504 | 520
LipHa fopa 26 458 | 453 46 491 | 465 26 451 | 442
MebhyHapoaHu npocek 19 503 | 490 47 511 | 501 35 490 | 481

Y HapepHoj Tabenu npepfcTaB/beHU cy nopaumn Koju ce Tuyy ocehaja rnmagy M NpoceyHux
nocTurHyha yueHvKa n3 matemaTtiKke 1 NpUpPoaHUxX Hayka y Cpbuju, pervoHy 1 Ha mehyHapogHom
HuBoy. Onaxkamo fa oKo TpehrHe yYeHnKa Y pervoHy Koju fonase rnagHum,CBakor faHa uimv ckopo
CBaKor AaHa” Majy H1Xa npoceyHa nocTurHyha ns matematuke v NPUPOZHKX HayKa y YeTBPTOM
pa3peay, a To Ce OAHOCK 1 Ha yyeHuke n3 Cpbuje. Y mehyHapoaH/M M3BeWTajuma je Takohe
WCTAKHYTO Aia MOCTOjU AMPEKTHA Be3a U3Mehy yyecTanocTy Jonaxera y WKOy Kaja yuyeHuum
ocehajy fa cy rmagHu 1 npoceyHor nocturHyha 13 mateMaTvke N NPUPORHUX HayKa. YueHuLm
yeTBpTOr pa3pena u3 yuknyca TIMSS 2019 Koju fonase rnagHu ,CBaKor faHa Uiy CKopo CBakor
JaHa" Manu cy HUXke NpoCceYHo NocTurHyhe 13 matemMaTuke U NPUPOAHMX HayKa, y nopehemy ca
OHVIMa KOjU TO UMHe ,MoHeKan” 1 ca yYeHUUMMa KOju ,HUKaza" HUCY JOLWAN Y WKOAY FMajHW.
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OOV GO OO OO0

Ta6ena 5.21: Ocehaj rmagu n npoceyHa nocturHyha yueHumka

CBakor gaHa unv
Hukapg Monekan

CKOPO CBaKor flaHa

[MpoceuHo [MpoceuHo MpoceuHo
3emma % nocturHyhe % nocturHyhe % nocturHyhe

yUYeHmKa yUYeHuKa YyUY€eHMKa

M MNH M MnH M MnH
Cp6uja 29 519 | 533 41 519 | 524 30 489 | 498
bocHa n XepuerosuHa 29 464 | 468 53 457 | 465 30 447 | 454
CeBepHa MakegoHuja 29 484 | 441 40 488 | 444 31 465 | 416
XpBaTcka 20 521 | 534 53 511 | 526 28 501 | 515
LpHa lNopa 37 467 | 468 36 459 | 460 27 438 | 439
MehyHapoaHu npocek 31 515 | 504 41 507 | 497 28 488 | 478

Haciasa omeliaHa HeclipemHowhy yyeHUKa ga y4e

Yuutersu cy nuTaHM y KOjoj Mepu ux nojeanHun aktopyn oHemoryhaBajy aa n3Befy HacTaBy y
TIMSS opgememny. Ha nprmep, HefocTaTak 3Harba UM BELWTUHA YUYeHMKa, HeJoCTaTak NCXpaHe,
HefoCTaTak CHa, U30CTajakbe YYEeHMKa, HeAUCLUUMNIMHCKO MOHAallake YYeHMKa Ha 4acy Wnu
HIMXOBa He3anHTepecoBaHOCT. CKana Koja je cagp»ana ose v gpyre ctaske ([Mpwnor) mepu cteneH
OMETEHOCTN HacTaBe ycne[ HeCcnpemHOCTV yyeHrKa fa yue. [pynmncaHe cy y Tpu KaTeropuje
OAroBOpa Koje onucyjy y Kojoj Mepu je n3sobherbe HacTaBe 6110 OMETEHO: ,BP/IO Mano’, ,HewTo”
N ,MHOro". BMlLM CKOp Ha CKanu yKasyje Ha TO fa je HacTaBa Y yuynoHuuM Orna Marbe OMeTaHa
HecnpeMHoLWRY yUeHVKa, a H/XU CKOp O6pHYTO.

BOOOOOOOOOOOOBOOOOIOOOOOOOOOOOOOBOOOOIOOOOOOOOOGIOOIOOOOOOOOIOOOOOOOIOOOOIIOOOOIOOOOOOOOOGIOOIIOOOOOOOOOIOOO

Ta6ena 5.22: CteneH oMeTeHOCTN HacTaBe HecnpeMHoLWRy yyeHrKa aa yue
1 npoceyHa nocturHyha ns matematuke

Bpno mano HewTo Mnoro
MpoceyHo MpoceuHo MNpoceuHo
Jemrmba % yueHKa nocturuyhe % yueHuka nocturuyhe % yueHuKa nocturiyhe
M M M
Cp6uja 49 508 47 507 4 517
bocHa n XepuerosuHa 45 454 49 451 6 443
CeBepHa MakegoHuja 60 482 40 456 - -
XpBatcka 49 507 50 511 2 -
UpHa lopa 46 458 51 450 3 410
MehyHnapoaHu npocek 36 517 59 495 6 476
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Ta6ena 5.23: CTeneH orpaHNYeHOCTU HaCTaBe HecnpeMHoWwhy yyeHnKa

1 NpoceyHa NnocTurHyha ns NpupoaHYX Hayka

Bpno mano HewrTo MHoro
MpoceuHo MpoceyHo MpoceuHo
Jemma % yueHuka nocturiyhe % yueHmka nocturHyhe % yueHmKa nocturiyhe
MH MH MH
Cp6uja 49 518 47 515 4 523
bocHa n XepuerosuHa 45 460 49 458 6 452
CeBepHa MakepoHuja 60 438 40 408 - -
XpBaTtcka 49 522 50 525 2 -
LlpHa lopa 46 458 51 451 3 406
MebhyHapoaHu npocek 37 506 58 484 6 465

MNocmaTtpaHo Ha MehyHapoaHOM HKBOY, HewTo BUwe of TpehnHe yuyeHnKa yeTBpTOr paspena
(36% 3a maTeMaTuKy 1 37% 3a NPUPOAHE HayKe) UMaso je yunTesbe unje je HacTaBa buna omeTeHa
y Manoj mepu TVMe LUTO HMXOBU YUYeHULUM HUCY 6rnm cnpeMHn 3a HacTaBy. [1OCToju HeraTnBHa
Be3a n3mehy omeTarba HacTaBe 300r Tora LWTO YYeHULUM HUCY OBUNK CNPEMHU Aa Yye U HhIUXOBOr
npoceyHor nocturHyha. Y Cpbuju yyeHuum umajy Hewto Buwa nocturHyha n3 matematvke u
NPUPOAHMX HayKa Kaj je HacTaBa y BENIMKOj Mepyn OMeTeHa HbUXBOM HecnepmHolwhy aa yue, Aok
3a Apyre ABe KaTeropuje oaroBopa Hema pasfnuka. Y gpyrum 3emsbama pernmoHa, Ha npumep y
CeBepHoj MakenoHuju, yyeHnum umajy seha npoceyHa nocturHyha ns obe obnactu Kaga cy y
Mahb0j MepU HeCrpemHu 3a yyetrbe (Tabena 5.22 1 5.23).

CraBoBM YYe€HNKa

KOHTCTPYKT clliasosu yyeHuka canpxu cnepehe Bapujabne: (a) CTaBOBY O yuerby MaTeMaTuKe v
NPUPOAHUX HAyKa, (6) camonoy3fatbe y MaTeMaTLM U NPUPOAHNM HayKama.

Cluasosu o yyerby matuemattuke u UpupogHUX Hayka

Ckane Koje mMepe CTaBOBe O yuyery MaTemMaTuMKe U MPUPOJHUX HayKa y uctpakusamy TIMSS
2019 umajy no peset TBpArM (Mpwunor). Y ceakom TIMSS umknycy og 1995. roanHe yCcTaHOB/bEH
je nosutmeaH ogHoc n3mehy ose Bapwujabne n BMWMX NocTUrHyha yyeHnKa n3 matemaTvke u
NPUPOAHKX HayKa. Y YeTBPTOM pa3pesy yYeHULUM Koju Cy UCTaKnun Aa UM ce ,Beoma cerha” fa yue
MaTeMaTrKy MManu cy 1 3HaTHO Beha npoceyHa nocTurHyha of yyueHvKa Koju cy usjaBunu fa um
ce,He ceuha” fa yye oBaj HaCTaBHU NpegMeT.

Y Tabanu 5.24 ucTakHyTU Cy NOAauM O CTaBOBMMA O Yyehy MaTeMaTuKe, Kao M MpPOCeYHa
nocturHyha. HewTo Buwe op tTpehuHe yueHmka n3 Cpbuje je nsjasuno ga um ce ,seoma casuha”
MaTemaTmMKa 1 rXoBa NpoceyHa nocTurHyha cy BuLa y ofHOCY Ha yYeHKe KojriMa ce yMepeHuje
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Jornaja matemaTuka Unm um ce ,He cernha” Taj HacTaBHU NpeameT. OBaj pe3ynTaT OfHOCK Ce Ha CBe

3emMJbe y Hallem pervoHy, Kao 1y oaHOCY Ha MehyHapoaHM Npocek.

DOOOOVOVIOOOOVOOOOVOOVOOOOOOOOOOOOIOIOOOOOOOOOOOOOOVOIOOOOOOOOOOVOOOOOOOOOOOOIOIOOOOOOOOOOIOOOOOIOOOOOOOOOODOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.24: CtaBoBM Npema MaTemMaTuLM 1 NPOCeYHa nocTurHyha

Beoma mu ce cBuba DoHekne mu ce cBuha He cBuba mn ce
MpoceyHo MpoceuHo MNpoceuHo
Jemma % yueHmka nocturHyhe % yueHmKa nocturiyhe % yueHnKa nocturiyhe
M M M
Cp6wja 35 526 40 505 26 490
bocHa v XepuerosunHa 49 466 32 433 20 437
CesepHa MakefjoHuja 66 495 29 436 5 448
XpBaTtcka 25 534 40 506 35 497
LipHa lopa 64 467 25 433 10 427
MehyHapoaHu npocek 45 520 35 491 20 479

YueHnLmM UMajy NO3UTUBHUjX CTAB O MPUPOAHMM HayKaMa Hero o MaTemMaThLM KaKo Ko Hac, Tako 1
Y PervoHy, anuv Ha To yKasyje u mehyHapoaHu npocek. Yak je n marbu npoueHaT yuyeHrKa Koju nMa
HeraT1BaH CTaB O MPUPOAHUM HayKaMa y nopehery ca MaTeMaTMKOM. 3aHUM/BUBO je [a yYeHUUn
n3 Cpbuje nmajy Bpno cnmyHa npoceyHa noctmurHyhe Kafa ce nocmatpajy Kateropuje ,Beoma mu
ce ceuha” (522 noeHa) u ,He cBmha mn ce” (527 noeHa), a HajHMXKe nocTurHyhe nmajy yuyeHuum
KojuMa ce ,JoHekne cBrbajy” npupogHe Hayke. [MocmaTtpajyhu gpyre 3emsbe, 3anakeMo a onaga
npoceyHo noctTurHyhe yueHuKa Kojuma ce Mare cBrba oBaj HacTaBHM NpeameT (Tabena 5.25).

BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO GO OOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.25: CTaBOBM Npema NPUPOLHNM HayKama 1 npoceyHa nocturHyha

Beoma mu ce cBuba DoHekne mu ce cBuba He cBubha mnu ce

MpoceyHo MpoceuHo MNpoceuHo

Jemrmba % yuenmka nocturuyhe % yueHmKa nocturuyhe % yueHmKa nocturiyhe
MH MH MH
Cp6wja 39 522 46 512 15 527
bocHa 1 XepLierosuHa 49 467 35 453 16 454
CeBepHa MakepioHuja 59 455 36 397 6 383
Xpsatcka 34 531 50 521 16 518
LipHa lopa 61 467 32 440 7 434
MehyHapoaHu npocek 52 506 36 478 12 467
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Camouoy3garbe y4eHUKa y matematduyu u UpupogHUM Haykama

Y uuknycy TIMSS 2019 noctoje gBe Ckane camonoy3farba Koje cagpxe no AeBeT TBpAHbU
(Mpwnor). JegHa ckana je HaMerweHa Mepery Camonoy3aakba M3 MaTemaTuKke, a Apyra ckana
yTBphrBatby camonoysfarba 13 NPUPOAHUX HayKa. YrHM ce Aa yuyeHUUM YeTBPTOr paspena, Ha
HUBOY MehyHapOoOHOI NPOCEKa, Majy MO3UTUBHY CAIMKY O CBOjUM CMOCOBHOCTVIMA U3 MaTeMaTLKe.
YonwrTeHo roBopehu, oHM Koju Cy M3pa3unm Aa “Majy BuLle caMonoy3aakbe MManu Cy U 3HaTHO
Beha npoceyHa nocturHyha n3 maTemaTiike off OHUX YYEHVKA KOjUI HUCY U3Pa3un NMOBEPEHE Y
concTBeHe cnocobHocTu. [lobunjeHn nogaum o camonoy3agakby Ha 06e cKane Cy CANYHK, anu cy
Masnio NO3UTUBHWjU OHM KOju Ce OAHOCE HA MPUPOAHE HayKe Y nopehery ca MaTeMaTUKOM.

Y Tabenu 5.26 npuikasaHu Cy nofauy O Camoroy3gaky yuyeHuka u3 mMatematuke m3 Cpbuje,
pernoHa 1y ofHOCYy Ha HUBO MehyHapogHor npoceka.

OOOOOOOOOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0

Ta6ena 5.26: Camonoy3sfarbe yUeHvKa 1 NpoceyHa NocTurHyha ns matematmke

Beoma camonoyspgaH/a | [loHekne camonoyspaH/a bes camonoyspgata

MpoceuHo MpoceuHo MpoceyHo

Jemma % yueHiKa nocturiyhe % yueHuKa nocturHyhe % yueHiKa nocturiyhe
M M M

Cpb6uja 34 555 45 500 21 450
bocHa n XepuerosuHa 42 486 37 441 21 410
CesepHa MakefioHuja 49 513 36 455 15 401
XpBaTcka 30 550 50 503 20 467
LipHa lopa 52 485 35 431 14 394
MehyHnapoaHu npocek 32 545 44 497 23 456

YueHuuwm ns LipHe lope cy npBu Ha MefyHapoaHOj NMCTY NO CTeNeHy M3Pa)KeHOCTN CaMomnoy3aka
13 MaTemaTuKe, ann He 1 TONMKO BUCOKOT NpoceyHor nocturiyha n3 matematmke nocmatpaHo
yonwrteHo. Oko TpehuHe yueHuka m3 Cpbuje m XpBaTcke u3BewTaBa Aa oceha BMcOKo
camonoysfare, WTO je y cknagy ca mehyHapogHum npocekom. [0OTOBO Aa je yjeAHauyeH npoLeHat
YUYEHMKa Y Hallem PermoHy Kaga ce mocMaTpa H1UCKO caMOnoy3fare, OCUM 3a yyeHuke u3 LipHe
lope n CeBepHe MakegoHuje. YueHULM KOju Cy U3pasnnm fa nmajy BuLle caMonoysaate nmanu
cy 3HaTHo Beha npoceuHa nocturHyha y cBe Tpu KaTeropuje ogroBopa. Pasnvka y npoceyHom
nocturHyfy nsmehy yueHunka, Koju jecy, OfHOCHO OHU KOjy HUCY M3Pa3nin NoBepetbe y COMNCTBEHE
cnocobHocTu, Kpehe ce oko 100 noeHa, n To Kop yyeHuka n3 Cpbuje n CesepHe MakefoHuje.
JopnatHo, yueHnum n3 Cpbuje (555 noeHa) n XpeaTcke (550 noeHa) Koju UMajy BUCOKO M3ParkeHO
camoroysfate nmajy pesyntate Koju Cy y 30H1 BUCOKNX pedepeHTHNX MeHyHapoaHNX BpeAHOCTH
13 matematuke (550 n Buwe noeHa). OBM pe3ynTaTy NOKasyjy Aa je camonoysfare noBe3aHo y
HajBuLLEM CTeneHy ca nocTurHyhrma yueHrka n3 matematuke.
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Y Tabenu 5.27 npukasaHu Cy nogaum 3a NpUpPOLHE HayKe Y BE3W Ca CaMOMoy3AarbeM YUeHVKa Y
TOM AOMEHY. YUeHUUM YeTBPTOr pa3pena y HalleM PErMoHy MMajy COMAHO camornoy3fake 13
NPVPOAHNX HayKa M HewTo je Behn npoueHaT HbUxX Koju Cy BEOMa CaMomnoy3aaHu y OfHOCY Ha
obnact matemaTuke. OHU KOju Cy U3pa3nv Aa Majy BULLE CaMonoy3aatba y 0651acTu NpUpPOLHUX
HayKa 1umanu cy 1 3HaTHo Beha npoceyHa nocturHyha 13 oBor HacTaBHor npegmeta. OBaj Hanas
OJHOCK Ce NoAajeiHaKo Ha CBe 3eM/be y PernoHy yKbyuyjyhn n Cpoujy.

BOOOOOOOOOOOOBOOOOIOOOOOOOOOOOOOBOOOOIOOOOOOOOOGIOOIOOOOOOOOIOOOOOOOIOOOOIIOOOOIOOOOOOOOOGIOOIIOOOOOOOOOIOOO

Tab6ena 5.27: Camonoy3gare yyeHrKa 1 npoceyHa nocturHyha ns npupoaHrx Hayka

Beoma camonoysgaH/a [oHekne camonoy3gaH/a bes3 camonoysparba

MpoceyHo MpoceuHo MNpoceuHo

Jemrba % yueHmKa nocturHyhe % yueHuka nocturuyhe % yueHuKa nocturHyhe
MH MH MH
Cp6uja 37 540 47 515 17 476
bocHa n XepuerosuHa 46 482 36 451 19 425
CeBepHa MakegoHuja 49 471 35 403 16 365
XpBaTcka 39 541 49 518 12 496
UpHa lopa 53 482 30 443 17 403
MebhyHapopHu npocek 38 520 43 486 19 453

YueHnum n3 Cpbuje (540 noeHa) n XpBatcke (541 noeHa) uuvje je camonoysgare 13 NPUPOLHMX
HayKa BeOMa V3paxkeHo MMajy 1 HajBuLa npoceyHa nocTurHyha y pernoHy, WTo je y cknagy ca
mehyHapogHuUm npocekoM. OBaj HMBO nocturHyha npnbnukaea ce nocTurHyhrima y 30H1 BUCOKOT
pedepeHTHOr MehyHapogHor HuBoa (550 noeHa 1 Buwe). Hewto Mmarbe of NETUHE yYeHMKa 13
Haller pervioHa m3jaB/byje fa cy 6e3 camonoy3fara 1 HUxoBa NpoceyHa nocturHyha cy Huxka
y OfHOCY Ha npBe ABe KaTeropuje ogroeopa (Tabena 5.27). NMocturHyha yuyeHunka n3 Cpbuje u
XpBaTCcKe KOju HEMajy camornoysfake Hasase ce Ha rpaHuum nmehy cpearer (475 noeHa) u
Huckor (400 noeHa) HMBOa mocTurHyha y okBUpYy MehyHapoAHVX pepepeHTHUX BPemHOCTW.
YueHnuyu HUCKOr camonoy3gara 13 LipHe lope 1 bocHe n XepuerosuHe Hanase ce y HUCKOj 30HM
nocturHyha, ok ce yueHuum 6e3 camonoysgara 13 CesepHe MakeoHuje Hanase ncnog goker
HuBOa nocturHyha Ha mehyHapoaHoM pedpepeHTHOM HIMBOY (400 NoeHa).

Kypukynym n HactaBa

KOHCTPYKT Kypukynym u Hacltiasa cappxu cnepehe Bapujabne: (a) Bpeme NpoBefeHO y yuetby y
HacTaBM MaTeMaTVKe U NPUPOAHUX HayKa, (6) cappaju 13 MaTeMaTMKe U NPUPOAHNX HayKa Koju
ce obpahyjy y TIMSS ogeremny, (B) jacHoha objalwraBarba Y HaCTaBy MaTeMaThKe U NMPUPOAHNX
HaykKa, () omeTajyhe noHallarbe yyeHrKa Ha YacoBMMa MaTeMaTuKe, (A) 3Hayaj NCTpaxknBauKor
paja 1 ekenepriMeHaTa y HacTaB/ NPUPOAHMX HayKa.
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Bpeme UposegeHo y ydery y Hacluagu matiematiuke u UpupogHUX HayKa

bpoj yacosa Wiokom foguHe y Hacliasu maiiemaituke. Mlako MHorn $GakTopu yTudy Ha OfHOC
n3mehy KonnMumHe HacTaBHOr BpemeHa 1 nocturHyha yyeHnka — npe cBera, KBanuTeT HacTaBe U
CNPEeMHOCT yUYeHMKa fla yye — BpemMe NPOoBeHO Y YUYetby OCTaje Kiby4yHa KOMIMOHEHTa y pasmaTparby
NMOBObHMX MOFyRHOCTM yueHuKa 3a yuere. Bpeme npoBefeHo y yuery y HacTaBU MaTeMaTUKe 1
NPMpPOAHMX HayKa Aobuja ce Ha OCHOBY M3BeLLTaja AMPEKTOPa 1 yunTesba 0 6pojy LUKONCKNX AaHa
y roanHu, 6pojy HacTaBHUX YacoBa Ha JHEBHOM 1 HefierbHOM HuBOY (Mpwunor).

Bbpoj uacosa y rognHn noceeheH HacTaBM MaTeMaTUKe KpeTao ce y pacnoHy of 250 y MopTyrany
po 101 HactaBHOr yaca y Kopeju. KonnumHa BpemeHa nocBeheHa HacTaBuM maTemaTtuke y
OHOCY Ha YKYMHO BpeMe 3a CBe HacTaBHe npefmeTe 3ajefHO 3HATHO Ce pasnuKoBana mehy
3emJbaMa, LITO je OApa3 PasnMunUTUX NPUCTYNa y opraHn3oBamy U peanusauunjn Kypukynyma mns
MaTematmke. lNpema mehyHapoaH/M MBelLTajuMa, YY4eH LM YeTBPTOr pa3pena, y 3em/bama Koje
Cy yyecTBoBarne y nctpakmpamy TIMSS 2019, umanu cy y npoceky 895 yacoBa roguiltbe y HacTaBu
13 CBMX NpeameTa 3ajesiHo, a 154 yaca (oko 17% og yKynHor 6poja) je 6uno nocseheHo HacTaBu
MaTemaTurKe. YueHuuwm yetspTor paspega y Cpbuju cy npoenn 794 yaca roauiltbe y HacTaBy U3
CBUX NpefMeTa, oK CY Y HaCTaBU MaTeMaTuke 6unu aHraxkosaHu 148 yacosa (18,6%). YueHnum 13
CeBepHe MakepoHuje, bocHe 1 XepuerosuHe n Xpsatcke noxahajy suwe op 800 yacoBa y CBUM
HacTaBHMM npegmMmeTma yKynHo. Mehytum, yueHunum ns Cpbuje nposeay y npoceky of 17 4yacoBa
[0 31 yac BuULLIe y HAaCTaBU MaTemaTuKe y nopehery ca ApyrvM yyeHUUMMa U3 pervoHa.

bpoj yacosa y Hacwiasu upupogHux Hayka. MNocmatpajyhn mehyHapoaHW KOHTEKCT, yuyeHuum
yeTBPTOr pa3pena, y 3eM/bama Koje ce yuecTBoBase y uctpaxumaamy TIMSS 2019, umajy y npoceky
75 yacoBa y HacTaBu NPUPOAHMX HayKa Yy ogHoOCy Ha 895 yacoBa roguilbe y HacTaBu U3 CBUX
npeameTa 3ajegHo. bpoj yacosa noceeheHNx HacTaBY NPUPOAHNX HAaYKa KpeTao ce o 169 yacoBa
y benrnjun (Onamangpuja) fo camo 34 HacTtaBHa yaca y Mpckoj. KonnurHa BpemeHa nocseheHa
HacTaBW NPUPOAHUX HayKa Y OOHOCY Ha YKYMHO BpeMe 3a CBe HacTaBHe NpeameTe 3ajefHO Takohe
ce 3HaTHO pa3nunkoBana mehy 3eM/bama, LLITO je OAParkaBano pasnnunTe NPUCTyrne opraHM3oBakby
N peanusauunjy HacTaBe NPUPOAHMX HayKa. YUeHUUU YeTBPTOr paspeda y MHOMMM 3emarbama
3HaTHO Mare BpemeHa nocsehyjy HacTaBu NpupoaHMX Hayka y nopehery ca maTeMaTUKOM.
MNpema mehyHapogHUM MBeLTajuMa, YYeHULM YeTBPTOr pa3peda umanu cy y npoceky 154 yaca
HacTaBe M3 MaTeMaTuKe, WITO je BULIe Hero ABOCTPYKO y nopeheny ca HacTaBOM NPUPOAHUX
HayKa. YKONMKO pa3maTpamMoO MOAaTKe 3a Hall pernoH, onaxamo Aa HajBulle 4acoBa Y Yyuerby
NPUPOAHMX HayKa MMajy ydyeHuum 13 XpsaTtcke — 82 yaca, OK UX HajMarbe MMAjy YY4eHnun 13
CeBepHe MakegoHuje — 58 yacoBa. YueHunum yeTBpTOr paspeaa y Cpbuju y HacTaBu NPUPOJHUX
HayKa 6unu cy aHraxoBaHu 77 yacoBa (ynona mMarbe Hero y HacTaBu MaTeMaTuKe), LUTO je roTOBO
NCTOBETHO Kao 1y bocHn n XepuerosuHu n LipHoj lopw.

Cagp»aju u3 maluemaitiuke u UpupogHUX HayKa Koju ce obpabyjy y TIMSS ogervervy

Y KOHTEeKCTYyanHOM YMUTHWUKY Of yuuMTesba je Tpa)keHO fa 3a CBaKy TeMy W3 MaTeMaTuke U

i’

npnpoaHNX HayKa HaBefy Aa Jin Cy,,BehI/IHOM o6pa‘r')V|BaHe npe oBe WWKOJICKe I'O}J,I/IHG’,,,BEFWIHOM
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obpaheHe oBe WKoncKe roanHe” nnn ce ,He obpahyje jow yBek, oAHOCHO faT je camo yBoa". OBe
nHdopmMaLmje ciy»ke Kao NOKasaTesb NPUMEHEHOT KypPUKYIyMa 3a MaTeMATUKY U MPUPOAHE HayKe
y TIMSS opemenuma. Y TIMSS nctpaxuary ce fobujajy nHpopmaumje o tTemama 13 obnactm
MaTeMaTUKe 1 NPUPOAHUX HayKa Koje CagpXu MjaH M Mporpam, OQHOCHO Mporpam HacTaBe
OBUX HaCTaBaHMX MpegmeTa y 3eMasbama Koje yUYecTByjy Y UCTparkmBarby, O yemy obaBellTaBa
HaLMOHaNHM KOOPAMHATOP Ha OCHOBY KOHCYNTauMja ca ekcrepTuma 13 obnacti matematuke u
NpUpPoAHMX HayKa. Takohe, objaBibyjy ce Hdopmauuje y TIMSS EHumKnonegunju (MMHK ce Hanasu
y pe3umMey 13BeLlTaja) O TOMe [a N1 Cy Npeun3rpaHe TeMe U3 MmaTemaTrke 1 MPUPOOHNX HayKa
HameHeHe CBUM U1 FOTOBO CBMM YYeHMLMMA U CaMO CMOCOOHMjUM yYeHMLMa.

Cagpxaju u3 matiemaiiuke. JomeHn capgpxaja U3 matematuke cy bpoj, Mepeme n reomeTtpuja
n Mopaun, Kao n 17 TemaTckmux obnacTn y okBMpY CBUX AOMEHA 3ajegHo. Y goMeHy bpoja 6uno
je 7 Tema, ucto Tonnko n 'y gomeHy Mepema n leometpuje, oK je gomeH lNogataka cagpxao 3
Teme. [nTakbe HamemeHO yunTe/bMMa O TEMEMA Ha YaCoBMMA M3 MaTeMaTUKe Cagp»ano je Tpu
noHyheHa ogrosopa: (1) ,eehnHom obpahuBaHe npe oBe wWKoNCKe roguHe”’, (2) ,BehnHom ce
obpahyje oBe WKoncKe roguHe” nnu (3) ,He obpahyje ce joww yBeKk unu je camo gat ysoa"

Y Tabenwn 5.28 Hanase ce Nnogaum o NPOLEHTMA YYeHKKa Ynju Cy yUUTeSbM M3BELITaBanm O TeMama
Koje cy obpahusanu npe nnn Tokom roguHe Kag je TIMSS Tectupame peanusoaHo. Y Cpbuju
je 83% yueHuKa, Npema usjaBama HUXOBUX yumTerba, obpaguno cee TIMSS Teme nogjegHako
npeasuheHe y obnactn MatemaTuke, WTO je y cKnagy ca MehyHapogHUM NPOCeKOM. YueHnun us
Cpbuje n n3 CeBepHe MakefoHuje y Hajsefiem npoLeHTy cy o6paannun HaBefleHe TeMe Y OfHOCY
Ha BpLUHbaKe Y pervoHy. Pasnuke nsmehy semarba pedpnekTtyjy pasnmumT akLeHaT Koju ce CTaB/ba
Ha ogpeheHe Teme y 06nacTn MaTeMaTrKe y HaLMOHANHUM KYPUKYnyMrMa.

OOV GO OO OO0

Tab6ena 5.28: Teme 13 matemaTtuke

C . Mepemwe n
Be Teme 13 Bbpoj reomeTbuia Mopaun

maTemaTunke (7 Tema) Py (3 Teme)
3emba (7 Tema)

% y4yeHunKa % y4yeHunKa % y4yeHunKa % y4yeHunKa

Cp6uja 83 81 88 75
bocHa n XepuerosuHa 65 70 66 51
CeBepHa MakegoHuja 90 95 85 90
XpBatcka 71 71 81 46
LipHa lopa 74 69 75 86
MehyHapoaHu npocek 80 86 76 78

Cagp»aju u3 tpupogHux HayKkad. Capp»XMHCKN [OMEH 13 MPUPOAHNX HayKa OAHOCKO Ce Ha Cafp»Kaje
n3 brionoruje, ®usuke n lreorpaduje. YKynHo 26 0CHOBHMX TeMa 13 NPUPOAHNX HayKa HaMeHeHO
je yueHnumma uyeTBpTOr paspena. Y okBupy brionoruje noctojano je 7 tema, y ®usuuym 12 tema n
7 Tema u3 leorpaduje.
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Y Tabenu 5.29 Hanase ce nopauu, 3a CBaKy 3em/by y PervoHy u mehyHapogHu npocek, o
NPOLEHTMA YUYEHUKA YMju Cy YUUTe/bU M3BELITaBaNM O TeMama Koje cy obpahusanu npe vnnu
TOKOM rofivHe Kag je TIMSS Tectuparbe peannsoBaHo. YueHnum n3 Cpbuje cy y Behem npoueHTy
obpagmnu capgpxaje 13 NPUPOAHNX HayKa, 3ajeJHO 1 NojeAnHAYHO No 06N1acTMa, y nopehemy ca
mehyHapogHum npocekom. Hajseha pasnuka je y obnactu pusuke. HajcnnuHmjm cmo ca CeBepHom
MakegoHMjoMm, AOK CY Y ApYrM 3eM/baMa Y PerMoHy NPOLEHTN 3HAaTHO HKM Ha HUBOY CBUX TeMa
3ajefiHO, anu 1 y NojeanHaYHUM obnactnma.

OOV OO0

Ta6ena 5.29: Teme 13 NPUPOAHMX HayKa

roremewsti | Sporome | D Teorpsbue
% y4yeHunKa % y4eHunKa % y4yeHunKa % y4yeHunKa
Cp6uja 78 76 91 57
bocHa n XepuerosuHa 40 53 34 39
CeBepHa MakepoHuja 76 74 85 60
XpBatcKa 48 53 39 58
UpHa lopa 51 76 42 42
MehyHapoaHu npocek 62 73 58 60

JacHoha objawrasarea y Hacasu

JacHoha Kojom yunTerbu o6jalbaBajy rpagnBo yuyeHMLMMa MMa 3HauajHe UMMKauvje Ha yyere
1 pesynaTe Koje yYeHULM NOCTMXKY. Y OBOM NCTPaXkrBakby yUYeHNLM Cy MMTaHW O HAUYMHUMA paja
muxosor yunterba y TIMSS operberby. Ha nprumep, Aa nu 3Hajy WTa HUXOB yuynTe/b OUYeKyje of
HbUX, la NN HUXOB HaCTaBHYK jaCHO 1 pa3syMsbMBO Npeaaje, Aa v Ma jacHe OfroBOpe Ha HhI1XoBa
nMTarba, Aa N1 NOHOBO ObjallikbaBa TeMy Kafla yUYeH LM He pasymejy 1 Tako aarbe. Ckana JacHoha
objawrasaray Haciuasu Hanasu ce y MNpunory.

Matuemaiiuka. Y Tabenu 5.30 npepctaB/by cy nogauuv, fobujeHn of yyeHrKa nocpencTBoM
KOHTEKCTYaNiHOr YNUTHKKa, O TOME Y KOjoj Mepu je HacTaBa M3 MaTemMaTuke jacHa. Y Cpbuju je
rotoBo 80% yuyeHuKa 13jaBUNo [a je HacTaBa MaTeMaTUKe y ,BUCOKOj Mepu jacHa', LUTO je HewTo
BuLe y ofHOCY Ha mehyHapogHu npocek. MehyTum, y npBe ABe KaTeropurje OAroBopa yyeHvKa
n3 Cpbuje o cteneHy jacHohe HacTaBe M3 MaTeMaTMKe MOKas3ano ce Aa Cy HMXOBa NPoceyHa
nocturHyha HewTo BMLWa y ofHOCY Ha mehyHapoaHu npocek. CKOpo cBu yyeHuum n3 CeBepHe
MakegoHunje n LipHe Tope npouemyjy Aa je HacTaBa MaTemMaTUKe Yy BUCOKOj MepPU jacHa, AOK Cy
yueHuum n3 Cpbuje, a jow BrLe yueHMLM N3 XpBaTCKe, CTPOXM y NpoLeHama Y OfHOCY Ha apyre
YyUeHVKe 13 Haller pernoHa.

3a BehrHy 3emasba y pervoHy je KapakTepuUCTUYHO Aa YUYEHWUM KOju MMajy BULIA NpoceyHa
nocturHyha npouemyjy Aa je HactTaBa U3 matematuke y sehoj mepu jacHa.
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OOV GO OO OO0

Ta6ena 5.30: JacHoha o6jalwraBarba Y HacTaBM M NpoceYyHa NocTurHyha ns matematumke

HacraBa je jacHa y HacraBa je jacHa y HacraBa je jacHa y HUCKOj
BMCOKOj Mepm cpear0j Mepm mepu
3em/ba MpoceuHo MpoceuHo MpoceuHo
% yueHuKa nocturuyhe % yueHuka nocturuyhe % yueHuKa nocturHyhe
M M M
Cp6uja 78 513 20 493 2 -
bocHa n XepuerosuHa 87 458 10 429 3 385
CeBepHa MakegoHuja 93 480 6 421 1 -
XpBatcKa 65 513 32 503 3 506
UpHa lopa 90 458 8 432 2 -
MehyHapoaHu npocek 74 508 21 488 5 466

MpumeTaH je TpeH Aa yYeHMLM 13 3emMarba Koje Cy BMCOKO No3nUMOoHMpPaHe Ha MehyHapoaHoj
NNCTW, NpeMa NPoceYHM NOCTUrHyhnma Koje MoCTMKy 13 MaTemMaThKe, NCKasyjy 1 BMLLW CTeNeH
pednekcMBHOCTM O HacTaBM Kojy noxahajy. Ha npumep, yuennum n3 JanaHa, Kopeje n XoHr KoHra.
HacynpoT Tome, y HeKMM 3emsbama YYeHULM Y BUCOKOM MPOLIEHTY OLemyjy Aia je HacTaBa jacHa, a
NOCTMXKY HMXa NpoceyHa nocturHyha n3 matematurke (AnbaHuja, bocHa 1 XepuerosuHa, lpysuja,
WpaH, CeBepHa MakenoHuja, LipHa lopa).

MpupogHe Hayke. Y Tabenu 5.31 npefcTtas/by cy nogauu, fobrjeHn of yyeHrKa nocpencTsoM
KOHTEKCTYanHOr yNUTHUKA, O TOMe Y KOjoj MepH je HacTaBa 13 NPUPOOHUX HayKa jacHa, 13 HbXOBe
nepcnekTuse. YUeHULM 13 pervoHa pasnnunTo npouekbyjy jacHohy HacTaBe 13 NpUpPOaHKX HayKa.
Y Cpbuiju je 77% yyeHnKa 13jaBUno fa je HacTaBa NPUPOAHMX HayKa Yy BUCOKOj MepU jacHa, LTo
je HewTo BUWe of MehyHapoaHor npoceka. Takohe, yueHnum us Cpbuje y cee Tpu KaTeropuje
oAroBopa 1MMajy BuLLa npoceyHa noctmuriyha y nopehemny ca mehyHapoaHum npocekomM. BehuHa
yueHuka n3 CesepHe MakegoHuje v LipHe lope Koja npouerbyje Aa je HacTaBa y BUCOKO]j 1 CpeaHO0j
MepW jacHa UMajy 1 HUXKa NpoceyHa nocTurHyha 13 NprupoaHNX HaykKa.

Kao u 3a matematuky, 3a BehrHy 3emarba y Hallem pervoHy 1 CBeTY KapaKTepUCTUYHO je Aa
yUYeHMLM KOju Majy BULIA NpoceyHa nocTurHyha 13 npupoaHmnx HayKka npouemyjy Aa je HacTasa
y Behoj mepu jacHuja.
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Ta6ena 5.31: JacHoha o6jawwraBama y HacTaBu
1 NpoceyHa nocturHyha n3 NpupogHuX Hayka

Hacraga je jacHa Hacraga je jacHa Hacraga je jacHa
Y BUICOKOj Mmepu y CpeA0j mepu Y HUCKOj Mmepu
MpoceuHo [MpoceuHo MpoceuHo
3em/ba % yueHuka nocturiyhe % yueHuKa nocturHyhe % yueHuka nocturHyhe
MH MH MH
Cp6uja 77 521 20 510 3 502
bocHa n XepuerosuHa 86 465 11 435 2 -
CeBepHa MakepoHuja 92 436 6 372 1 -
XpBatcka 67 527 30 518 3 510
LpHa lopa 920 460 8 431 2 -
MehyHnapoaxu npocek 72 498 22 480 6 466

3Hayaj uctipaxxusa4ykol paga u ekciepumeHatld y Hactudsu UpupOogHUX HayKa

Y YyNUTHUKY 3a yuuTesbe, YYeHUKe N OUPEKTOope KOoju Cy NpumerbeHn y nctpaxmsary TIMSS
2019 nocToje fofaTHa NMTakba O HaCTaBM NPUPOAHUX HayKa. HayuHe npakce, a noce6HO HayyHa
NCTPaXknBara 1 NCTPaXKMBakba 3HaHa 1 BELUTVHA, BaXKHe Cy KOMMOHEHTe MHOMMX KYpPUKYyyma 13
NPUPOAHNX HayKa. YUNTeb Cy NUTaHW KOJTMKO YECTO HUXOBU YUYEHNLM YUYECTBYjY Y Pa3nmunTum
aKTMBHOCTMMA y Be3W Ca WUCTPaXMBauykMM pafioM y HacTaBu NpUpoAHMX Hayka. [Mopaum cy
rpynucaHn Nnpuankom aHanmse y ase Kateropuje: (1) otnpunmnke Ha NosIoBMHN YacoBa v BuLLe; (2)
Mahbe ofi MoNoBKMHe YacoBa. Y Tabenu 5.32 npeactaBrbeHy Cy nogaum o oBoj Bapujabnu 3a Cpbujy,
pervoH n mehyHapoaHU NPocCeK.

OOV OOOOOOOOOOO

Tabena 5.32: 3acTyn/beHOCT NCTPAXKMBAYKOr paja Y HacTaBy NPUPOOHUX HayKa
1 npoceyHa nocturHyha

BOOOOOOOOOOOOOOOOOOOOOIOOOOOOOOOOOOIOOOOOIOOOOOOOOOOOOIOOOOOBOD

O'rnpvmane Ha NOJIOBMHUN YacoBa M
albe o NoJiIoBUHe YyacoBa
n Bmwe

3emba MpoceuHo MpoceuHo

% yueHKa nocturiyhe % yueHmKa nocturnyhe
MH MH
Cp6uja 30 522 70 515
bocHa n XepuerosnHa 20 454 80 460
CeBepHa MakegoHuja 48 429 52 424
XpBaTtcka 28 524 72 523
LpHa lopa 26 448 74 455
MehyHapoaHu npocek 31 491 69 490
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WNcTpaxmnBauku pag y HacTaBu NPUPOAHUX HayKa, y BehnHM 3eMarba y HalleM pernmoHy 1 Ha HUBOY
mehyHapogHor npoceka, pehe je 3actyn/beH. MehyTtnm, 48% yuyeHnka u3 CeBepHe MakefoHuje
,OTMPUNKE Ha MOMOBMHM YacoBa U BuMLWeE” yyecTByje Yy UCTPaXmMBaukoM pady y HacTaBu U3
NPUPOAHNX HayKa, AOK TO UMHK TpehunHa yueHunka n3 Cpbuje WTo je CMYHO ca MehyHapoaHUM
npocekom. MocTturiyha yueHmka Ha HMBOY MehyHapoaHOr npoceKka Cy roToBO yjefHauyeHa y obe
KaTeropuje ogrosopa (491 Hacnpam 490), nok y Cpbuju nak NoCToju Marba pasnuka y nocTurHyhy
yueHuKa Koju vewwhe yuecTByjy y ucTpaxnBaukom pagy y nopehetby ca OHMMa Koju To UnHe pehe
(522 Hacnpam 515). MebyHapoaHu n3BeLwTajy yKasyjy U Ha To Aa yueHuum n3 CrHranypa, Koju umajy
HaTnpoceyHa nocturHyha y NnpupoaHNM HayKama, y MICTOM OJHOCY YYeCTBYjy Y UCTPaKMBAYKOM
paay, kao n yuyeHunum us Cpbuje.

Mutarbe 13 YNUTHUKA 3a LWKOMEe Ha Koje Cy OAroBopanu ANPEKTOPU OQHOCUIIO Ce Ha LUKOJICKe
pecypce 3a n3Bohere ekcneprMeHaTta y HacTaBu NPUPOAHNX HayKa. [peLr3Hnje, aupeKkTopu cy
NUTaHW O TOMe Aa NN HIXOBeE LLIKOMe NMajy HayuHy nabopatopujy 1 aa nu yuntersu umajy nomoh
KaJa yyeHuUn n3BoAe ekcnepmmeHTe. [JnpekTopu 13 Haller pernoHa n3BeLwTaBajy ga of 6% o
21% y4yeHUKa Ma Hay4yHy nabopatopujy y wkonama (Tabena 5.33). Y TIMSS wkonama y Cpbuju
11% yuyeHunKa nma HayyHe nabapatopuje. [IPUMETHO je fa Cy OBM NPOLIEHTU HVXKM Y OAHOCY Ha
mehyHapopHu npocek. Ltasuwe, Hajsehin 6poj yueHrka us CuHranypa, Kopeje n JanaHa (og 98%
£0 100%) uma HayuHy nabopatopujy y LUKONN.

OOV GO OO OO0

Ta6ena 5.33: LLIkoncku pecypcu 3a M3Bohere ekcnepmmeHaTa y HacTaBy NPUPOSHNX HayKa
1 NpoceyHo nocTurHyhe yyeHrka

YuuTesrbu nMajy Ha pacnonaraiy
LLikone nmajy Hay4uHy nabopartopujy nomoh Kaga yueHnum nssoge
eKcnepumeHTe
JA HE A HE

3emma g ) ¢ g
L 3 MH S 3 MH L 3 MH S 3 MH

[} (0] [} [}

T I = T

> > > >
Cpb6uja 11 506 89 518 33 522 67 514
bocHa n XepuerosuHa 14 462 86 458 25 457 75 459
CesepHa MakefoHuja 6 400 94 428 34 437 66 420
XpBatcKa 6 530 94 524 15 532 85 523
LpHa lopa 21 453 79 453 27 456 73 452
MehyHapopHu npocek 36 496 64 486 35 491 65 491

Mpema mehyHaponHom n3BeLTajy, 36% yueHnKa YeTBPTOr pa3pesa, Koju noxahajy Lwkoney Kojuma
nocToju HayyHa nabopatopuja, Mma Behe npoceyHo nocturHyhe y nopehery ca nocturiyhrma
64% yueHrKa Koju noxahyjy wkone y Kojuma Hema nabopatopuje (496 Hacnpam 486). MehyTum,
pa3nuke y noeHMma y noctTurHyhy HMCY Tako U3paXkeHe HK Y 3eM/baMa y pernoHy 6e3 o63mpa fa
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NN LWKONE MMAjy U HEMAjy HayuHy nabopaTtopujy. Hajseha pasnuka y npoceyHnm nocturiyhrma
je y CeBepHoj MakefoHWMjW, anv y KOPUCT OHUX KOjU HEMajy HayuHYy nabopaTtopujy y LUKOMN.

BefhiHa yueHrka n3 Cpbuje yuyecTByje Yy HacTaBU Y KOjOj HMXOBM yuyuTesbM Hemajy nomoh
npunnkom n3sohera ekcneprmmeHarta Ha YacoBmma. OBaj pesynTar je BeoOMa C/iM4aH cuTyaumnju
Y PervioHy, Kao 1 Ha H1uBoy mehyHapogHor npoceka. Y yNnuUTHUKY 3a yYyeHrKe geua cy nMtaHa o
yuyectanoct m3sohera HayuyHMX ekcrneprMmeHaTa Ha YacoBMMa MPUPOAHUX HayKa. lpoueHe
yueHVKa npurkasaHe cy y Tabenu 5.34. Y Cpbuju je y uetsptom paspeny 31% yuyeHunKa, y Npoceky
N3jaBUNIO Aa Cy eKCnepruMEHTE M3BOAUIN ,0apeM jefHOM HeferbHO', 24% WX ,jeAHOM UIn fBa
nyTa meceyHo", 28% yuyeHuKa peKsio je fia Cy TO YUMHWIN,,HEKONNKO NyTa roguimbe”, a 17% yueHnka
LHuKaga" OBy nogauum cy y cknagy ca HuBoom MehyHapogHor npoceka. Y sehem 6pojy 3emarba, na
ny Cpbuju 1 pernoHy, y4eHnLmM Koju Cy 3BeCTUNN Aa paje ekcneprMeHTe ,jeqHOM nn ABa nyTa
MeceyHO” nnn,,HeKoNMKO MyTa roguwke” umanu cy seha npoceyHa nocturHyha of yueHuka Koju
Cy peknu pa nx page ,6apem jefHom HeflerbHO” nu ,H1Kaga" Besa namehy nocturHyha yuyeHuka
1 yyectanoctun nssoherba ekcnepumeHata y HactaBy NpMpoaHuX Hayka y Cpbumju je cnvyHa Kao n
Ha HMBOY MelyHapoAHOr npoceka.

OOOOOOOOOOOOOOOOOOOVOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0

Ta6ena 5.34: Yuectanoct nssohetrba ekcnepriMeHaTa y HacTaBy MPUPOAHKMX HayKa
1 NpoceyHo nocturHyhe yuyeHnka

Bapem jeaHom JepHom nnn Hekonuko nyra Hukaga
HeperbHO ABanyT Mece4yHo rogvwme

() () () ()
: g € g B og2g 0 2g

3emspa I v C 3 v I v z v C
z 3 E z 3 E z 3 E z S E

> Qv > Qv > Qv > Qv

£ £g | & | g | & | cg| & | cg

Cp6uja 31 507 24 532 28 529 17 504
bocHa n XepuerosuHa 24 438 16 459 29 485 31 458
CeBepHa MakefoHuja 40 409 31 454 22 447 7 406
XpBaTtcka 18 496 23 526 45 538 15 515
LipHa lopa 28 440 18 469 17 470 37 461
MehyHapoaHu npocek 31 475 26 499 24 503 18 478

Omeluayjyhe GoHawarbe yyeHUKa Ha 4acosumMa maemaiiuke

EdurkacHo ynpassbatbe NoHallarkbeM y oferbetby, Kao 1 NaX/bMBOCT YUYeHMKa Ha Yacy MaTemaTuke,
[OMPUHOCK CTBaparby OKpyXeha Koje je MorofHo 3a yuyerbe. YYeHuLmM cy nuTaHu y Kojoj mepu
ce ogpeheHn obnuum omeTajyhnx noHawwara nojas/byjy Ha Yacy MaTemaTtuke (HMp. Npekparbe
yunTesba, Ayro cMupuBatbe yyeHuKka). [letarbHuju onvc ckane o ometajyhrm obnvuuma noHalama

yuyeHuKa Hanasu ce y [punory.

MocmaTpaHO Ha HUBOY MehyHapoaHOr npoceka, MOCTOju HeraTvBHa MOBE3aHOCT u3mehy
yyecTanoctu omeTtajyhivx o6ivKka noHallarba U NPOCeUYHNX NocTUrHyha yueHnka, Wro 3Haum aa
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cy npoceyHa nocturHyha onapana Kako ce nosehaBana yuyectanocTt TakBux obnmka noHawama. Y
HalleM PervoHy He NOCTOjY 13pa3unTa pasnnka y NpoceyHom nocTurHyhy yueHunka nsamehy yacosa
Ha KOj/Ma ce roToBO HMKaf He jaB/bajy oMeTajyha noHallaka 1 TaMo FAe je To MoBPEMEHO Cryya;.
Mano Beha pa3nuKka ce jaB/ba Ha YacoBUMa MaTemaTuke y CeBepHOj MakegoHuju n XpBaTcKoj.
Benuvka pasnuka y npoceyHum nocturHyhrma Ha 4acoBrMa Ce fellaBa Tamo rae npeosnahyjy
omeTajyhn obnmum noHawara, roToBO y CBMM 3em/baMa Y pervioHy, na tako u y Cpbujun.
MocmaTpajyhu Haw pervoH, onaxkamo fda of 11% po 18% yuyeHuKa npujassbyje Aa ce omeTajyhu
06511 NOHaLaHa jaBrbajy Ha BehrHu yacosa (Tabena 5.35).

OOV GO OO OO0

Ta6enu 5.35: OmeTajyha noHalwara yuyeHnka
1 npoceyHa nocturHyha mn3 matemaTuke

CKOpo HUKag Ui HUKapg Ha Hekonumko yacoBa Ha BehinHun yacoBa

MpoceyHo MpoceuHo MNpoceuHo

Jemma % yueHmka nocturHyhe % yueHmka nocturiyhe % yueHnKa nocturiyhe

M M M

Cp6uja 24 511 65 512 11 485
bocHa v XepuerosunHa 20 456 62 458 18 432
CesepHa MakefjoHuja 29 488 59 480 12 424
XpBaTcka 17 516 68 511 15 496
LipHa lopa 26 457 62 459 12 424
MehyHapoaHu npocek 18 511 68 502 14 478

TexHonoruje y HactaBm

KOHCTpYKT exHosoiuje y Haclliasu opHOCK ce Ha cnepehe Bapujabne: (a) OCTYNMHOCT pavyHapa
y HacTaBy, (6) TexHonorvja Kao nofdpLuka yyery 1 (B) Kopuwherwe gurntanHux ypehaja Tokom
TecTMpaa yyeHuKa.

HoctuytuHocw padyyHapa y Hacliasu

Y Tabenu 5.36 n 5.37 Hanase ce nofauun Koju Cy MPUKYMJbEHW Of yumTesba O TOMe fa Nn cy
payyHapu JOCTYMNHM yYeHMLMMa 3a ynoTpeby TOKOM HacTaBe, Kao U 0 Kopuwhery TexHonorunje
Kao nogpuke yyemwy (Mpunor). Takohe, gatn cy nogaum 1 o NPoceYHUM NocTurHyhrma yyeHmnka
13 MaTeMATUKe 1 NPUPOAHKX HayKa y Cpbuju, perroHy 1 Ha HMBOY MehyHapogHOr npoceka.

Y Cpbuju y yeTBPTOM pa3peny OCHOBHE LIKOJe payyHapu Cy Ha pacrnonaraky 3a kopuwherse
Ha YacoBMMa MaTeMaTuKe y npoceky 3a 13% yuyeHunka (Tabena 5.36), a TOKOM YacoBa NPUPOJHUX
Hayka y npoceky 3a 19% yueHuka (Tabena 5.37), wto je pgocta Hwxe op MehyHapoaHor
npoceka. ¥ Apyrum 3emsbama y Hallem pernoHy cuTyaumja je CnnyHa, n3ys3eB 3a YUYeHuKe 13
CeBepHe MakefoHwje Koju MMajy HaTNpoCeYHe TEXHOJOLWKe pecypce y HacTaBu oba npegmerta.
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MehyHapogHu n3BelwTaju NoOKasyjy Aa yuyeHUUM 13 3anagHe n ceBepHe EBpone (Hnp. [aHcKa,
benrwja, Weencka nta.), kao n yueHuum n3 CjeaurweHnx Amepunukmx [lpxasa n Ayctpanuje, nmajy
Y BUCOKOM MPOLIEHTY AOCTYMNHe pavyHape Kako y HacTaBu maTematuke (of 71% o 95%), Tako ny
HaCTaBW NPUPOAHNX HayKa (og 80% no 93%).

JocTynHocT payyHapa 6una je noBesaHa ca HewTo Behm nocturHyhMa y HacTaBu MaTemaTuke
N NPUPOAHUX HayKa, Ha HMBOYy MehyHapopHor npoceka m y Cpbuju. Mebytnm, TO Huje
KapaKTepUCTUYHO 3a CBe 3eM/be Y HalleMm pernoHy (Tabena 5.36 n 5.37).

OOV OOOOOOOOOOO

BOOOOOOOOOOOOOOOOOOOOOIOOOOOOOOOOOOIOOOOOIOOOOOOOOOOOOIOOOOOBOD

Tab6ena 5.36: [JocTynHOCT pauyHapa, HauMH NPUCTyNa payyHapuma
1 NpoceyHa nocturHyha us matematumke

[ocTynHocT pauyHapa MpoueHaT yueHuKa Koju nMajy pasnnumT
Y HaCcTaB/ MaTeMaTunke npucrtyn pauyuapy*
DA HE

© © Ceakm Opemere nma LLikona nma
Semra S M 5 M ysewuma o onemerse nowekan

> > patyHap na pgene MOXe ia Kopuctu
Cp6uja 13 512 87 507 0 9 10
bocHa n XepuerosuHa 13 477 87 448 4 7 10
CesepHa MakegoHuja 47 | 472 | 53 | 471 14 26 29
XpBaTcka 6 | 503 94 | 509 1 4 6
LpHa lopa 11 | 455 | 89 | 534 1 6 10
MehyHapoaHunpocek | 39 506 61 | 500 13 17 29

* YuuTtesbu cy MOIIM [la Ha3Haye fja yYeHnLU y jeAHOM ofierberby 1Majy npuctyn sehem 6pojy pauyHapa Ha HUBOY ofiesbetba.

BOOOOOOOOOOOOOOOOOOOOOIOOOOOOOOOOOOIOOOOOIOOOOOOOOOOOOIOOOOOBOD

Ta6ena 5.37: loCTyNHOCT payyHapa, NPUCTYN payyHapuma 1 NpoceyHa nocturHyha
3 NPUPOAHUX HayKa

[ocTynHocT pauyHapa y MNMpoueHaT yueHNKa Koju nMmajy npuctyn
HacTaBy NPUPOAHMNX HayKa pauyHapy*
DA HE
;
em/ba T | MH &I MH | yyeHukuma patiyHape koj patiyHape Koj

e @ auyHap yyeHnUn Mory | ofie/berbe NoHeKas

> > P na pene MOXe fia KOpUCTH
Cp6uja 19 520 81 516 0 13 16
bocHa n XepuerosuHa 18 472 82 456 5 10 16
CeBepHa MakepoHuja 71 422 29 436 19 43 44
XpBaTtcka 11 518 89 524 3 6 11
LipHa lopa 18 442 82 456 1 10 15
MebhyHapoaHu npocek | 45 496 55 490 14 22 36
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Mopepn [OCTYNHOCTM payyHapa Yy HacTaBy MaTeMaTMKe Y MPUPOLHMX HayKa yYeHULM CY NMUTaHN
1 O HAYUHY NPUCTYMa padyyHapy Y yuroHML K. Y Hallem permoHy Beoma H13akK NpoLeHaT yYeHrKa
MMa CBOj payyHap y yunmoHuuu. M3ysetak cy yyeHuum 3 CeBepHe MakefoHwMje KOju y BULLIEM
NPOLEHTY UMajy NojefrHadYaH NPUCTYN pavyyHaprMa y HaCcTaBy MaTeMaTHKE U MPUPOAHUX HayKa,
LITO je cnuyHO MehyHapoaHoM npoceky. YueHuum n3 Cpbuje, anv 1y BehHu 3eMarba y pervoHny,
1Majy Hajuewhe NPUCTYN padyHapy y ofesbeky Koju MOry fa fAene ca CBOjUM ApYroBUMa Uu
1Majy NPUCTYN padyHaprMa BaH CBOje YUMOHNLE KOje MOTy NOoHeKaA fa KopucTte y capafkin ca
BpLUHALMMA.

TexHonoluja kao Uogpwka WOKOM y4erba

Yunterou cy y ynMTHULMMA NUTaHU O TOME Y KOjoj Mepu ce 6aBe aKTMBHOCTUMA KOje 3axTeBajy
pauyHape Kao BPCTY NOApPLLKE Y MPoLecy yuerba Ha YaCoBMMA MaTemMaThKe 1 NPUPOAHUX HayKa
(Mpwunor). Y Tabenn 5.38 n 5.39 npeacTaB/beHn Cy Nofaum o OBUM Bapujabnama Kao 1 NpoceyHo
nocturHyhe yuyeHnka npema yyectanocTu.

OOV GO OO OO0

Ta6ena 5.38: PauyHapcKe aKTMBHOCTY Kao NOApLUKa TOKOM yyetba
1 NpoceyHa nocturiyha ns matematumke

CBakor unm ckopo | JegHom unu gBa JepHom unn gBa Hwukapg vnn ckopo
CBaKor gaHa nyT HefeJbHO nyT mece4yHo HUKapg

3emma % M % M % M % M

Y4YeHUKa Yy4YyeHUKa y4yeHuKa Y4YEHNKa
Cp6umja 4 522 4 517 4 496 88 507
bocHa n XepuerosuHa 1 - 2 - 9 484 88 448
CeBepHa MakepoHuja 1 - 24 468 21 476 53 471
XpBaTcka 0 - 1 - 5 501 94 509
LipHa lopa 1 - 2 - 7 466 90 453
MebhyHapopHu npocek 7 515 14 509 13 510 67 500

DOOOOVOVIOOOOVOOOOVOOVOOOOOOOOOOOOIOIOOOOOOOOOOOOOOVOIOOOOOOOOOOVOOOOOOOOOOOOIOIOOOOOOOOOOIOOOOOIOOOOOOOOOODOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ta6ena 5.39: PauyHapcKe akTMBHOCTM Kao NOAPLLKA TOKOM YUYera
1 npoceyHa nocturHyha m3 npnpoaHnx Hayka

CBaKor uam ckopo | JegHom unu gBa JegHom nnn gBa Hukapg vnn ckopo
cBaKor gaHa nyTa Hefe/bHO nyTa meceyHo HUKap,

3emma % MH % MH % MH % MH

yUeHuKa yuyeHrKa yYeHuKa yueHviKa
Cp6uja 4 533 8 523 7 509 81 516
bocHa 1 XepuerosuHa 2 - 3 479 12 471 84 456
CesepHa MakegoHuja 4 415 25 405 33 442 37 427
XpBatcka 2 - 2 - 6 518 90 524
LipHa lNopa 1 - 3 431 1 432 84 456
MehyHnapoaHu npocek 6 498 13 498 20 500 60 490
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Y opgHocy Ha MehyHapOoAHU MPOCEK KOoju je 3HauajHO HXN (67%), y Cpbuju 88% yuyeHunKka nma
yumTesrba Koju ,HUKag Uiy CKOpo HUKAZ" He KOPUCTU padyHap Aa 6v nogp»ao hUXoBo yuyere 13
MaTemaTuKe, a Taj NpoLeHar je nctoeeTaH y bocHM 1 XepLeroBmHM 1 Beoma je c/iyaH NpoLeHTy
yuyeHuka y XpBaTckoj u LipHoj lfopu. Ha HMBOy mehyHapogHor npoceka, wro yyeHuun yewhe
nMajy Nnpunrke fa ce 6aBe pauyHapCKUM aKTMBHOCTUMA KOje MMa MOMaXy Y yuehy MaTeMaTUKe,
TO Cy HIMXOBa NpoceyHa nocTurHyha BuLwa, a To Nokasyjy 1 nogauu 3a Cpbujy.

Y HacTaBM NPUPOAHUX HayKa CUTYyaL1ja je BeOMa CNIMYHA Kaj je Y NuUTamy pacrnogena oarosopa
npema HaBefeHUM KaTeropujama. Haume, 81% yueHuka n3 Cpbuje ,HUKag UM CKopo HuKag”'
He KOPUCTU padyHap Aa 6u HbKX0BO yyetbe 61no 4o4aTHO MOAPKAHO, LWTO je 3HauajHO BULle Y
ofHocy Ha MehyHapognHu npocek. [MpoueHT cy cnMyHK 1 3a yueHrke n3 bocHe n XepuerosuHe
n LipHe Tope, a y XpBaTCKoj Cy TU NPOLEHTU jowl n3paxeHuju. YueHnum n3 Cpbuje Koju numajy
yewhe npunuke ga ce 6aBe payyHAPCKMM aKTMBHOCTAMA, KOje 1MMa MOMaXKy TOKOM yyerba OBUX
cagpaja (,CcBaKkor gaHa Unm CKOpo CBaKor AaHa”; unu ,jedHOM Unv fiBa NyT HeAerbHO"), Majy 1
BMLLUA NpoceyHa nocTurHyha.

Kopuwhere guiuttianHux ypehaja Wokom Weciuuparea y4eHuKa

Y YIUTHUKY 3a yumTesbe Hanasuno ce nuTake Koje ce Tnue ynotpebe gurntanHux ypehaja Tokom
TeCcTuparba 3 MaTeMaTuKe U NPUPOAHKX HayKa. Y Tabenn 5.40 n 5.41 npepctaB/beH Cy nofjaum o
yuyecTanoctu Kopuwhetrba pauyHapa vnmv TabneTta 3a TeCTupare yUYeHrKa, Kao Y X0oBa MPoCceyHa
nocturHyha 13 mMatemaTrike 1 MPUPOAHUX HayKa.

lNocmaTpaHo Ha HMBOY Mpoceka, 89% yueHuKa yeTBpTOr paspepa u3s Cpbuje HUKagja He paau
TeCTOBE U3 MaTeMaTUKe Ha pavyHapuma unv TabneTnma, NpemMa nsjaBaMa HUXOBUX YUMTeba, a
y CJINYHMM MPOLEHTMMA Ce TO OQHOCK U Ha yueHuKe 13 XpBaTtcke, bocHe n XepuerosuHe n LipHe
lope. Yuntemsn n3 CeBepHe MakefoHMje M3BeLWTaBajy Aa MO jefHa NeTWHa yyeHuKa ,jefHOM
MeceyHo nnu yewhe” nu ,jedHOM UK ABa NyTa roguiimbe” Ma NPUIMKY Aa pagn TecToBe 13
MaTeMaTuKe Ha AUrnTanHum ypehajuma, WTo je no yuectanocTv BuLle of mehyHapogHor npoceka.
He noctoje n3paxeHe pasnuke y npoceyHum nocturHyhuma m3 matematuke 6e3 o63vpa Ha
CTerneH yyecTanocTy TecTMpama yYeHuKa Ha gurutanHum ypehajuma Ha mehyyHapogHOM HUBOY.
Cutyauuja je gpyraumja y Hawem pervioHy (Tabena 5.40).
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD

Ta6ena 5.40: Yuectanoct kopuwhera pauyHapa unm Tabneta TOKOM TeCTUparba
1 npoceyHa nocturHyha yueHuka 13 MateMatuke

JegHom meceyHo nnu JegHom nnun pBa nyTta Hukag
yewhe rogulime
3emimba % M % M % M
yyeHunKa yUeHunKa yYeHMnKa
Cp6uja 6 515 5 508 89 507
bocHa 1 XepuerosuHa 5 464 4 480 91 450
CeBepHa MakepoHwja 22 465 23 451 55 483
XpBaTcka 7 498 5 506 88 510
LlpHa lNopa 5 446 6 464 90 452
MehyHapoaHn npocek 17 502 18 504 64 501

Kaga je y nuTtamy HacTaBa NpUPOJHMX HayKa, y npoceky 78% yuyeHuKka 4eTBPTOr paspeda 13
Cpbuje ,HUKag" He paaun TeCcToBe M3 NPUPOAHUX HayKa Ha padvyHapvmMa unu Tabnetuma, npema
n3jaBama HMXOBUX yunTerba. Y Behiem npoueHTy yueHuun s bocHe n XepuerosuHe, XpBaTcke
n UpHe lope Takobhe ,HMKag” He paje TeCTOBE 13 NPUPOAHUX HayKa Ha aurmTanHum ypehajuma.
MNpema r3jaBamMa yuuterba 13 Halle 3eMbe, ,jeHOM MeceyHo unm Yewhe” 15% yyeHuka 13 Cpbuje
“Ma NpunrKe aa ronaxe TeCToBe M3 NPUPOAHMX HayKa Ha padvyHapvmMa nnu TabnetrMma, WTo je
BULUE Y OAHOCY Ha Ty MpaKCy Y HacTaBu matemaTurke (Tabena 5.41).

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD

Ta6ena 5.41: Yuectanoct kopuwhera pauyHapa nnm Tabsneta TOKOM TeCcTuparba
1 NpoceyHa nocTurHyha yueHnKka 13 NpUPogHUX Hayka

JegHOM MmeceyHO nnn JegHom nnun pBa nyTta Hukag
yewhe rogulmbe
3emma yl-lezol/lKa M yue:/OMKa M yqe(:/:)MKa M
Cp6uja 15 518 8 521 78 516
bocHa n XepuerosuHa 5 450 6 485 89 457
CesepHa MakefoHuja 28 422 20 410 52 435
XpBaTcka 14 518 5 520 81 525
LipHa lopa 9 450 4 460 88 452
MebyHapoaHu npocek 17 489 14 491 69 491




I’IOI’(IAD(? 6

NMTANKALMIE
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OMLUTE:

A [ogpxasatn yuewhe Cpbuje y HoBuUM LmKnycuma TIMSS uctpaxusama, jep npyxa 6orate
emMnupujcke Aokase 3a npahere OCTBapvBarba LWbEBA OAPXKUBOr pa3Boja y obnactu
obpazoBama (SDG4) Koje je Npeanomno YHecko.

A [open npahera nocturHyha yueHuka yeTBpTor paspefa Hajasbe, 61Uno 6m noxerbHoO Aa
yyecTByje 1 ocmn paspep y uuknycy TIMSS 2023. Ha Taj HaunH 6ucmo mMornv ga npatvMmo
reHepauujy yueHnka us umknyca TIMSS 2019 n y ocmom paspegy, 1 y3 foAaTHe aHanmse, Mornm
6rcmo fa NpoyyaBaMo KBanuTeT NpejMeTHe HacTaBe yTeM/beH Ha nofjauuma AobunjeHnm Ha
penpe3eHTaTMBHOM Y30PKY UCTUX YUYEHNKa.

A [lpomoBucati 1 NOACTMLATU NPABEAHOCT U jeAHAKOCT y cUcTeMy obpa3oBatba C 063MpomM
Ha TO Aa Cy HeyjefHauyeHa nocturHyha yuyeHuka y pernoHy beorpaga v octanum nogpyyjuma
3emsbe.

A [lpomoBKCaTV yuere Kpo3 Urpy U NUCTPaKMBatbe Y HAaCTaBY MaTEMATUKE Y NPUPOSHUX HayKa
y mnahum paspegrma ynmve he 61T ob6e3beheH MHTerprcaH NPUCTYN yuery U KOHTUHYNUTET
ca NpeALWKONCKNUM CUCTEMOM BacnuTaka 1 obpasosama y Cpbuju.

A [pomosucatn TIMSS pesyntate He camo y 06pa3oBHOj U CTPYYHO] jaBHOCTK, Beh 1 mehy
poauterbma.

[MOCEBHE:

A [loppxaBaTu WKONeE, yunTesbe 1 yUeHMKe U3 pypanHuX CpefHa Kako b1 ce cmarbimna pasnmka
y NCXoArMa 1 YCNOBMMa 3a yuere Y OAHOCY Ha ypbaHe cpefmHe.

A CmambuTy NnpoueHaT YYeHVKa KOju He yCreBajy Aa peLue 3afaTKe KOju 3aXTeBajy HajH XN HUBO
MaTeMaTUYKUX 1 HAYYHUX KOMMEHTeHUWja.

A [Maxiby ycmepuTy Ha 3afaTke M3 mMaTemMaTuKe Yy 06nacTi reomeTpuje U Mepera, Kao 1 Ha
3aflaTKe ca nogauuma (kopuwhere nofaTtaka y pelaBary npobnema, UXOBO TyMavakbe,
NHTEPNpeTMpatbe, Kao 1 13BohHEeHE 3aK/byUaka Ha OCHOBY MoJaTaKa).

A [lopatn cagpxaje 13 obnactu Hayke o 3emsbu 1 CyHUEBOM CMCTEMY, Y3 Capp»Kaje 13 ekonoruje
Y KOHTEKCTY OAP>KUBOT pa3Boja.

A Pa3Bujatm nHTepecoBama Ko Aevaka 3a NPUPOAHe HayKe, NocebHo 3a bruonorujy.

A VzrpahuBaTy yBepera 0 pa3BojHOM KapaKTepy yUYEHUUYKUX MNOTeHUMjana Kako 6u ce jayano
HUXOBO CaMOMOYy3fake y 06/1aCTV MaTeMATUKE U MPUPOAHNX HayKa.

A |/|,U,eHTI/I(I)I/IKOBaTI/I yYeHUnKe KOjI/I yecTto I/I3OCTajy Ca YaCoBa paav npy»aka gofatHe nogpLuxke
Yy yuemy.
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VIHTeH3MBMpaTK CTPYYHO ycaBpliaBare yuutesba y cneaehum obnactvma: uHTerpurcarbe
TexXHosorvja y HactaBy, yHanpehrBarme KpUTUUKOr MULberba 1 npobnemckor npuctyna y
peluaBary 3afaTaka 1 ofroBapame Ha MHAMBKAYanHe noTpebe yyeHurKa.

O6yuaBaTtu yuntesbe 3a Kpeupare 3afaTaka M3 MaTemaTike U NPUPOAHUX HayKa Koju cy
yCMEpeHN Ha MoACTMUare pa3Boja BULIUX KOTHUTMBHMX dyHKUMja (3agaum y Kojuma ce
nprMetbyje 3Harbe 1 KOju 3aXTeBajy pe30HOBahe).

MoppaBaT MPUYMEHY Urpe U UCTPaXKMBAUYKOr paja y HacTaBU MaTeMaTUKe M NPUPOJHUX
HayKa, 3aTO LWITO MpefCTaB/bajy OCHOB 3a YHanpehuBarbe BULLIMX KOTHUTUBHUX GYHKLUMja
yUYeHUKa (NprMeHa 1 pe3oHOBameE).

MNMoacTuuatn NCKyCHWje yunTerbe fa npy»e nefarowko-ncuxonowKy 1 MeTOANUKY MNOAPLUKY
OHVIM y4nTes/blMa KOjW CY MOYETHULM U KOjW UMajy Makbe pafHor NCKYCTBa.

HactaButn TpeHp noBeharba npoueHTa obyxBaTa fAeue nporpamuma MNpenLuKoCKor
BacnmTarba 1 06pa3oBarba fy»Ke of TpU roguHe.

Kpenpatu paHe n npeBeHTVBHE 06/Ke NOAPLIKE HaMeHeHe el U3 OCET/bUBUX Fpyna Kojoj
HefoCTajy pecypcu 3a yyere (HNp. nojayaH MHAMBUAYNM30BaHN NpuUCTyn; obe3behurBare
KHbUra, Komnjytepa, MHTEPHeT KOHeKLMje; nporpamm 3ajegHuykor yyewha geue v poguterba
y dbopManHum n HepopManHUM efyKaTUBHUM aKTVBHOCTY KOjU CE OAHOCE Ha YUeHe).

MpomoBucaT 3Hayaj NopoANYHMX PpaKTopa 3a KBanUTeT NOCTUrHyha y KacHMjUM rogmHama

LKOJ/10OBakba KPOo3 O6€36€F)I/IBal-be 6ecnnaTHNX nporpama Eﬂ,yKaLl,I/Ije 3a poauTesbe n aeuy m3
ocCeT/bMBMX rpyna.

MpomoBucaT 3gpaBe CTUOBE XUBOTA (paHuju oanas3ak AeLe Ha CnaBatbe, obefoBatbe npe
rnoyeTka 4acoBa).






[TPHAOSH

[pnno3v cagpxe ckane KOMMNO3UTHYX Bapujabnun v npunafajyhe cTaBke koje ce
Hanase y KOHTeKCTyasHum ynutHumma TIMSS 2019
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Mopopununu pecypcn y KyiHOM OKpyxemby 3a yuere

Ckana cagp»ku neT BpcTa NOPOANYHKX pecypca. MHbopmauumje ce nobujajy n3 aBa ynuTHMKa —
YNuTHMKa 3a YyYeHMrKe 1 YNIUTHUKA O PaHOM y4yehsy.

1. Murtarbe M3 YNuUTHMKaA 3a yuyeHuke: Konuko, oTnpunmke, nmate Kmwura kog kyhe? (He
pauyHaTu efleKTPOHCKe Khbure, 4yacornmce, HOBUHE UK fieunje Kibure.)

Monyhenn ogrosopum: 0-10; 11-25; 26-100; 101-200; Brwe og 200

2. MNutare N3 YNuTHMUKa 0 paHOM yuemy: Konnko, oTnpunvke, umate geumjux Kibura Kog
kyhe? (He pauyHaTu feunje eneKTPOHCKe KibUre, Yaconuvce Uam WKONCKe Kibure.)

Monyhenn ogrosopu: 0-10; 11-25; 26-50; 51-100; Buwe og 100

3. MuTtamwe 13 YnuTHukKa 3a yueHuke: [la nm kop Kyhe nmalu Heky of 0B/X cTBapu?

CraBkKe:
a) Hemam
6) WHTepHeT Be3y mnm ceojy coby
B) W uHTepHeT Be3y 1 cBOjy coby

MonyheHn ogroBopu: [1a; He
4. Mutamwe U3 YNUTHUKA O paHOM yuemy: Koju HajBuwun cTeneH 3aBplueHor obpasoBaha
nMajy 0eTeToBU poauTerbu/ctapaterni?
CraBKe:
a) Hwuje noxahao/na wkony.
6) 3aBpLUMO/Na je HUXKe pa3pene OCHOBHE LKOJE.
B) 3aBpLIMO/na je OCHOBHY LLKONY.
r 3aBpwuno/na je cpefy CTPYUHY LKOAY UV TMMHA3WjY.

4) 3aBpLuMO/na je BULLY LLUKONY.
h) 3aBpLluro/na je BUCOKY CTPYKOBHY LUKOJTY.
e) 3aBpLlumo/na je pakynter.

X) 3aBplumo/na je NocTAMMIIOMCKe CTyfuje: MacTep cTyauje, cneumnjanucTnuuke cTtyguje unm
LOKTOPCKe cTyauje (y o6nact Hayke/yMeTHOCTH).
3) be3 ogrosopa

Ckana 3a ogroBope: Majka/Crapaterbka; Otau/Crapatern

5. Mutarbe M3 YNUTHNKa O paHOM yuemwy: Koju Tvn nocna page [eTeToBU poauTerbn/
cTapaTesby Kao HUXOB MMaBHM Nocao? Y CBaKOj KONIOHWU 3a0KpyxuTe oapeheHy Kateropujy
3aHMMamba Koja Hajbosbe onurcyje OHO LITO OHa UM oH page. CBaka KaTeropuja nva HeKonMKo
npumepa Koju he Bam nomohn ga goHeceTe OANlyKy O TOMe Koja je KaTeropuja ofroeopa
ncnpaeHa. AKo poauTesb/cTapaTesb Huje TPEHYTHO 3amociieH, y3MuTe y 063up nocnenru
nocao Koju je paguo/na.
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CraBke:

a) Hwkap Huje pagmo/na nnaheHn nocao (ykibyuyje nomahuue, nomaxyher unaHa gpomahun-
CTBa/ra3fMHCTBa)

6) Manu npegy3seTHMUNM (YKIbyudyje BNacHrKe manux npegdy3eha mame of 25 3anocneHux kao
LUTO Cy MPOJABHMLE, CEPBUCH, PeCTOpPaHM)

B) AOMUHUCTPATUBHU CY>KO6eHUUM (YKIbyuyje cny>kOeHMKe 3a onwTe agMUHUCTPATUBHE MNo-
CJ10Be, alMVHMCTPATMBHO-TEXHUYKE ceKpeTape, AakTunorpade, onepaTepe 3a yHOC nofa-
Taka, 6aHKapcKe 1 CpoAaHe LanTepcke cnyxbeHmnKe)

r) Crpyyrbaum (YKibyuyje KopriopaTMBHe MeHaLllepe, BUCOKe QYHKLMOHEpPe, CTPyYHbake, Tex-
HUYape Unn capagHuke)

Ckana 3a ogroBope: Majka/Crapaterbka; Otau/CrapaTern

Y aHanu3m nopataka KOHCTPyMCaHe Cy TpW KaTeropuje OAroBopa: MHOTO pecypca, HEKOMKO
pecypca, HEAOBOJBLHO pecypca.

PAHA MMCMEHOCT
I PAHE HYMEPWUYKE KOMMETEHLUWJE

Y yNUTHUKY O paHOM yuetby Hanase ce NuTarba 3a poanTerbe/cTapaTerbe O yYecTanoCT! HbUXOBOT
aHrax<oBaka Yy aKkTMBHOCTMMA yuyera Yy 00nacTv paHe MUCMEHOCTU W PaHuX HYyMepUUKUX
KOMneTeHUMja Ha MpeALWKoNcKom y3pacTy. Takohe, cappu nutatba O TOMe KOMMKO Aobpo
je wuUxoBO gete morno Aa pagu opgpeheHe 3afjaTke M3 06MacT paHe MUCMEHOCTU U PaHUX
HYMepPUUKNX KOMMeTeHLMja Npe nonacka y OCHOBHY LUKOJY.

@V EH AKTUBHOCTU Yy Be3M ca pa3BojemM paHe MUCMEHOCTU U PaHNX HYMepUYKux
KOMMeTeHUMja AeTeTa Npe noJsiacka y OCHOBHY LIKONY

MuTamwe 13 YNUTHUKA O paHOM yuemy: [pe Hero WTo je Balle geTe Moo y OCHOBHY LLKONY,
KOMMKO YecTo cTe Bu nnn Heko apyru y Bawoj kyhun pagunu cnegehe akTMBHOCTY ca AeTeTom?

CraBKe:
a) YuTanu Krbure
6) [Npuyanu npuye
B) [leBanu necmuue
r) Wrpanm ce nrpauykama Ha KojMa Cy McnmcaHa cjioBa (Hnp. KoLKKMLe Ha Kojuma cy cfloBa
a3byke)
L) PasroBapanu o cTBapuma Koje CTe pagunm
hH) PasroBapanu o OHOMe WTO CTe NPOUNTanu
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e) Wrpanu ce urapa peunma

) Tlucann cnosa nnu peun

3) YuTanm Harnac o3Hake nnu HaTnmce

n) ToBopwnu unun neeanu pasbpajanuue n necme ca bpojesnma

j)  Wrpanu ce nrpaukama ca 6pojeBrmMa (HMp. KOLKKMLIE Ha Kojuma cy 6pojeBn)
K) Bbpojanu pasnuunte ctBapu

2

Wrpanu ce nrapa Koje ykrbyuyjy pasnuumte obnuke (Hnp. rpauke Kog Kojux ce pa3BpcTa-
Bajy o6nuum, cnaranuvue)

g

WNrpanu ce Kouknuama 3a rpahere nnm gpyrum KOHCTPYKUMjCKM Urpavkama

£

Wrpanu ce nrapa y KojuMa ce KopucTe Tabna nnm Kapre

I

) Mucann 6pojese

g

) UpTann obnuke
0) Mepwunn nnn Baranu cTtBapu (HNp. Kag KysaTe)

Ckana 3a OA4roBop M aHanusy nopataka: YecTo; NoHekan; Hukag nnm CKOpPO HMKaa

(@'Y EH OBnagaHoCT 3afauyma y o65nacTm paHe NMUCMEHOCTM M PaHUX HYMepUUYKMNX
KOMMeTeHUWja npe nonacka y WwKony

Mutarbe N3 YnuTHMKa 0 paHOM yuemy: Konvko fob6po je Bawe pete 3Hano ga pagu cnegehe
AKTMBHOCTW Npe Hero LITO je Moo y NpBu paspea?

CraBKe:
a) [NpenosHaje BehunHy cnosa a3byke.
6) YuTa Heke peuwn.
B) YuTa peueHuue.
r) Ywura npuuy.
a4) Muwe cnosa a3byke.
h) MNuwe cBoje ume.
e) TMuwe n gpyre peum ocMm CBOT UMEHa.

Ckana 3a ogroBop: Beoma fo6po; Ocpeprbe fobpo; He 6aw nobpo; Huje 3Hano yonwre
Mutamwe: [la nu je Bawe fgete ymeno ga paau cnepehe akTMBHOCTY Npe nonacka y Npsu paspea?

CraBke A:
a) bpoju camocTanHo.
6) [peno3sHaje NnucaHe 6pojese.
B) [Muwe 6pojese.

Monyhenn ogrosopum A: Huje yonwre paguno; o 10; o 20; Ao 100 unn Brwe
CraBke b:

r) PapwjegHocTaBHO cabupatbe.
4) Paawm jegHocTaBHO ofy3umamse.
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MonyheHun ogrosopwm b: [13; He

OproBopwu poauTesba/cTapaTtesba y aHanm3ama CBpCTaHu Cy Y Tpu Kateropuje: (1) Bpsio 4o6po; (2)
ymepeHo fo6po; (3) Huje nobpo.

€Y, FH CacTtaB wikone npema eKOHOMCKOM CTaTycCy

MNocpencTBom YnuTHMUKA 3a LWKOSE NPUKYI/bajy ce NofaLum O cacTaBy UKo NpeMa eKOHOMCKOM
CTaTyCy MepeHO NpoLeHama ANPeKTopa O MPOLIEHTY YUeHVKa U3 HEMPUBUIEroBaHMX cpeanHa.

Mutarbe 13 YNuTHMKa 3a WwKone: Konvku je npnbnmxHo npoLeHaT yueHuKa y Bawoj wkonu koju
notuuy n3 cnegehux nopogmua?
CraBKe:

a) [loTnue n3 matepujanHo cnabuje ctojehux nopoguua.

6) [MoTnuye n3 matepumjanHo 6osbe ctojefivx nopogmua.

Ckana 3a ogrosop: 0 o 10%; 11 go 25%; 26 go 50%; Buwe og 50%

Kateropmje oarosopa Tokom aHanuse: Buwe umyhHu; Hut umyhHu HWTM y noBOSbHOM
nonoxajy; Buwe y HenoBosbHOM rnonoxajy

CnpemHoOCT 3a WKony

yyerITHVIKy 3a WwKone gupeKTopun Cy npyxaav oaroBop O NpoLEHTY y4eHNKa KOjI/I noJsiasey wkony
Ca pa3BI/IjEHI/IM BelTNHAaMa paHe HyMepU4iKe N YnTanayke nncMeHOCTun.

MuTame N3 YNuTHMUKA 3a wKone: Konvko, oTnpuinke, ydeHnka y Bawoj wkonu, kaga nohe y
npBu paspepq, yme aa ypaau cnegehe aktmsHoctn?

CraBke:
a) [NpenosHaje BehuHy cnosa a3byke.
6) YwuTa Heke peun.

*J

) YuTa peueHue.

-
~

Muwe cnoa asbyke.
Muwe cBoje nme.

28

Mywe 1 gpyre peun oCMm CBOT MMeHa.

o

bpoju go 100 n Buwe.

X) [Mpeno3Haje HanucaHe 6pojese og 1 po 10.
3) [Npeno3sHaje HanucaHe 6pojese Behe og 10.
n) Muwe 6pojee oa 1 go 10.

j)  Ob6aBsba jeaHOCTaBHO cabuparbe.

K) Ob6aB/ba jeqHOCTABHO Ofy3MMatbe.
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Ckana 3a ogrosope: Mame of 25%; 25-50%; 51-75%; Buwe og 75%

Kateropmje ogrosopa Tokom aHanmse: llikone y kojuma Buwe of 75% yuyeHuKa ynasu ca
pa3BujeHUM BelwTHaMa; LLkone y Kojuma je of 25% fo 75% yyeHuKa ywsio ca pasBujeHUm
BelTrHama; LLkone y Kojuma je mame off 25% yyeHnKa yLwio ca pa3BujeHnm BelTrHamMa

(@'Y, EHl HactaBa maTeMmaTuKe/npypoAHUX HayKa YCI0B/beHa HeA0CTaTKOM pecypca

Y TIMSS ynuTHVKY AVPEKTOPU Cy OfroBapasv Ha NUTakbe O PeCypcrMa Koju yTudy Ha KBanuTeT
HacTaBe MaTemMaTUKe 1 MPUPOAHMX HayKa.

Mutabe n3 YNuTHMKA 3a wKone: Y Kojoj Mmepu Ha MoryhHocT Bawe wkone ga o6esbean
n3Bohere HacTaBe yTnUy HefoCTaTak UK HeafekBaTHOCT cnepehunx ycnosa?

CraBke A - OnwITH LUKOJICKN YC/IOBU:
a) HactaBHa cpenctBa (HMp. yL6eHuyn).
6) [oTpolwHN maTepujanu (HNP. Nanup, ONIOBKe, MaTepujaniu).
B) Llkoncke 3rpage v ABopuLLTa.
r) Cuctemu 3a rpejarbe/xnaberbe 1 oCBeT/bEbE.

a) TpocTop 3a HacTaBy (HNP. yuMoHuLe).
D) TexHonoLWwKM KOMNETEHTHO 0CobIbE.
e) Ayauno-Br3yenHacpencTBa3aHacTaBy (HNP. MHTEpPaKTMBHE Tabne, AUrnTanHW NPojekTopm).

X) PauyHapcka TexHonoruja 3a HacTaBy 1 yyerbe (HNp. padyyHapu 1 TabneTu Koje yyeHuum
MOTY fja KopucTe).
3) Pecypcu 3a yueHuKe ca cMeTHaMa y pa3Bojy.

CraBke b - YcnoBu 3a peannsoBarbe HacTaBy MmaTemMmaTukKe:
a) Yuutersu Koju umajy cneuunjanmsauunjy y obnactu matematmke
6) PauyHapcku nporpamu/annunkalmje 3a HacTaBy MaTeMaTUKe
B) Jlutepatypay 6ubnmoTeun Koja je 3HayajHa 3a HacTaBYy MaTeMaTUKe
r) KankynaTopwu 3a HacTaBy MaTemMaTuKe
4) KoHKpeTHW npegmeTn 1 matepujani Koju NoMaxy yueHuuuma ga pasymejy KonunumHe v
npouenype

CraBKe B - YcnoBu 3a peannsoBatbe HacTaBe NPUPOAHNX HayKa:
a) Yuutersu Koju umajy cneumnjanmsauunjy y obnact npupogHnx Hayka
6) PauyHapcku nporpamu/annunkalmje 3a HacTaBy NPUPOAHMX HayKa
B) JlutepaTtypay 6ubnmoTeun Koja je 3HauajHa 3a HacTaBy NPUPOLAHYX HayKa
r) Onpema 3a HacTaBy NPUPOZHUX HayKa 1 MaTepujanu 3a n3Bohere ekcneprmeHata

Ckana 3a ogroBop: YorniwTe He yTnue; Mano ytuue; [loHekne ytuue; MHOro ytmnye

KaTteropuje ogrosopa Tokom aHanuse: (1) Huje ycnossbeHa (2) 4eNnMMNYHO je YCNoBIbeHa, (3) y
NOTMYHOCTU je yCNOoB/beHa
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Y TIMSS ynuTHUKY AnpeKkTopu Cy OAroBapasnyv Ha nitarme O TOMe y KOjoj Mepu LUKofa CTaB/ba
Harnacak Ha akagemcKu ycrnex yuyeHumKa.

(€Y, FH LLIKoncku Harnacak Ha akafieMCKOM ycnexy

Mutarwe N3 YnutHuka 3a wKone: Kako 6ucte okapakrepucanu cnegehe y Bawoj wkonu?
CraBkKe:

a) PasymeBarbe Lu/beBa LWKONICKOT NPOorpama of CTpaHe yuuTesba.
6) CreneH ycnewHOCTU yunTerba y peannsanmjy WKONCKOr MaHa U nporpama.

.

) OueKkumBatba yunTesba y Be3m ca nocturHyhem yueHuka.

-
~

Cnoco6HOCT yumnTerba fia UHCMUPULLY YYEHUKE.
YKIby4YeHOCT poauTe/ba Y aKTUBHOCTH LUKOSE.

S

MoceeheHocT poanTerba TOMe fia ydyeHnuyn 6yﬂ,y CMpeMHM 3a yyeme.

o

OuekmBara poanTesba y Be3n ca LUKONCKNM YCNeXoMm yyeHuKa.

X) lNoapLka poaunTesba WKOMCKOM YCnexy yYeHuKa.

3) Kerba yyeHuKa fa Oyay yCnewHu y WKonu.

1) CnocobHOCT yyeHrKa fa AOCTUTHY akajeMCKe LiubeBe LWKone.

j) YBakaBarbe Koje yuyeHMUM NOKasyjy npema ApyroBuma Koju NMajy OaInuHe pesynrtaTe y
LUKONN.

Ckana 3a ogroBop: Beoma Bucoko; Bucoko; Cpegmne; Hucko; Beoma Hucko

Kateropuje ogrosopa Tokom aHanuse: Beoma B1COK 3Hauaj, Bucok 3Hauaj, Cpearbum 3Havaj

Mepuenuuje poanTerba/crapatesba 0 WKONMN BNXOBOT AeTeTa

Mutame n3 YnuTHMKa o paHOM yuemy: LLITa MrcnnTe o WwKkonm cor getera?
a) 3apoBosbaH/Ha CaM Kako Me LIKOJa Mora ieTeTa YKibyuyje y npoLec fetetoBor obpasosa-
tba.

&)

LLIkona mora geteTa 06e36ehyje CUrypHO OKpYKetbe.

o
=

LLIkona mora fgeteTa 6priHe O HEroBOM/HEHOM HaNPETKY Y LKOJN.

-
~

3apgoBosbaH/Ha caM HAYMHOM Ha KOjI/I Me WWKona obaBeLlTaBa o [ETETOBOM HalpeTKy.

28

LLikona mora geTeTa NPOMOBMLLE BUCOKe 0Opa3oBHe CTaHAapAe.
3a0BObaH/Ha cam KaKo LIKOsa NoMaxe MOM fieTeTy fia Hanpegyje y umTarby.

o

3afjoBO/baH/Ha CaM KaKo LLKOJIa NOMake MOM JleTeTy Aia Hanpeayje y MatemaTuuu.

ES

3aA0BObaH/Ha CaM KaKo LWKOJ1a MOMaXke MOM JieTETY Aa Hanpeayje y NpUpOoAHMM HayKama.

Ckana ogroBopa: Y NoTNyHOCTU ce cnaxem; JennmuyHo ce cnaxem; enMmMmnUHo ce He criaxem;
YonuwTe ce He cnaxe

Kateropuje oaroBopa TOKOM aHanuse: Bpno 3agoBosbHu; [oHeKne 3agoBosbHu; Matbe
3a/10BOJbHU
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Ocehaj npunagHoCTV WKONMN

Mutarbe N3 YnutHuKa 3a yuyeHmke: LUta mucnuw o cBojoj wkonu? Konvko ce cnaxew ca

cnepehum nsjaBama?

CraBkKe:

a)
6)
B)
r
A)

Bonum pa 6ygem y wkonu.

Oceham ce curypHo y KoMK,

Oceham ga npunagam OBOj LLKONK.

HacTtaBHMUM 13 OBe LWKOJe Cy NpaBeHn NpemMa MeHMU.
lNoHOCaH/MOHOCHA CaM Ha TO LUTO MAEM Y OBY LUKONY.

Ckana 3a oaroBop: CacBum ce cnaxem; Cnaxem ce; He cnaxxem ce; YoniuTe ce He ClaXeMm

Kateropmje ogrosopa tokom aHanuse: Buicok ocefhaj npunagHocTtu; Hekn ocehaj npunagHocTy;

Hu3ak ocehaj npunagHocTn

lkoncka gucumnnunHa

Mutarwe 13 YnuTHuKa 3a wkone: Konuko 036ubaH npobnem y Bawwoj wkonv npeactaB/ba CBaKy

o[, HaBeAeHNX 06/MKa NoHallakba yYeHnKa YeTBpTor paspeaa’?

a)
6)

Kawreme y wrony

M3ocTajarbe (HNp. HeonpaBAaHMU M30CTaHLN)

OmeTambe vaca

Mpenuncreame

MNcoBame

Bangannsam

Kpaba

3acTpawuBarbe unu BepbanHo 3noctaBbare Mehy yueHuumma (ykmwyuyjyhu cnarbe no-
pyKa, mejnoBa 1Ta.)

®usnykn obpadyHn mehy yueHnumma

3acTpawuBarbe unm BepbanHo 3nocTaB/bakbe HacTaBHMKA U ocobrba (ykibyuyjyhn cna-
Hb€e MopyKa, Mejnoea uta.)

Ckana ogrosopa: Huje npobnem; Manu npobnem; YmepeH npobnem; O36urbaH npobnem

KaTeropuje ogroBopa Tokom aHanuse: TeLLKo fa vMa 1o KakBux npobnema; Maru npobnemu;

YmepeHu o 036uibHU npobnemn
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be36epgHOCT 1 pen y WKONM

Mutatbe M3 YNuTHMKa 3a yuuTterbe: Vimajyhn y BMAy LWKONy Yy Kojoj caja paguTe, O3HauumTe
KOJIMKO Ce cnakeTe UM He ClaXkeTe ca CBakoM of cnefehnx TBpaHbu.

CraBke:
a) Os.a WwkKona ce Hanasn y 6esbegHoM Kpajy
6
B) lMonuTuKa n npakcay Be3un ca 6e3begHowhy wkone cy 3agoBosbasajyhe.
r) YuyeHnum ce NPUCTOjHO MOHALLajy.

Rl

Oceham ce 6e36ejHOY OBOj LLIKOMM.

n) YuyeHumuM nowTyjy HacTaBHO ocobrbe.
hH) YyeHunumM uyBajy WKONICKY MIMOBUHY.
e) Osa WKONa 1Ma jacHa MpaBuna y Be3n ca BlajamemM yyeHrKa.

X) [lNpaBuna oBe WKone ce NprMekbyjy Ha KOPeKTaH 1 JocnefaH HauuH.

Ckana 3a ogrosope: Y noTNyHOCTW ce cnaxeMm; [ennMnuHo ce cnaxem; JenMMnyHoO ce He
cnaxkem; YoriwTte Cce He CllaXkeM

KaTteropuje ogroBopa Tokom aHanuse: Y Behoj Mepu noctoju 6e36e4HOCT 1 pen y WKonu;
JNloHekne nocTtoju 6e36eqHOCT 1 ped y WKonu; Y Mak0j Mepy NOCTOju 6e36eQHOCT 1 pef y WKOoIu

[@’¢Y, EHl BpLutbauko Hacube

Mutare N3 YNuTHMKa 3a yuyeHunke: Konvko 4ecto cy Apyrn y4eHULmM 13 TBOje LIKose, TOKOM
OBe LUKOJICKE rofiviHe, YYUHUNN Tebn HeKy ofi OBUX CTBapW, yKIbyuyjyhn 1 TekcTyanHe nopyke n
VIHTEPHEeT?

CraBKe:
a) VcmeBanu cy me, nnv Cy My laBanuv NorpaHa nMeHa.
6) W3ocTtaBmwanu cy me y hUXOBUMUIPamMa UM akTUBHOCTHMA.

o

) Wwrpwnnu cy naxmn o meHn.

—_
~

YKpanu cy Mv HewTo.

[) HamepHO cy owTeTunm HeWTo WTO je Moje.
hH) Ymapwnu cy me, unm cy Me noBpeaunu (HNp. rypHynuv, yoapuam uiam WyTHYnm).
e) [lMpymopanu cy Mme ia YY4MHMM HELUTO LUTO HUCaM Xeneo/xenena.

X) Cnanu cy M1 HenpujaTHe Unn NoHW<aBajyhe nopyke oHNajH.

3) Wwpwunwn cy noHunkasajyhe nnun HenpujatHe nHPopmaLmje 0 MEHV OHNAjH.
n) Wwnpunun cy nocpamibyjyhe doTtorpadumje o meHn OHNAjH.

j)  TMpetunu cy mu.

Ckana 3a ogroBop: Hajmame jedHOM HeferbHO; JeqHOM 1nu ABa nyTa MeceyHo; Hekonmko nyta
roguwme; Hukag



142 HAUMOHANHU U3BELWITAJ: TIMSS 2019 Y CPBMIN

KaTteropumje oaroBopa Tokom aHanmse: Hvukag unm CKOpo HuKaaa; JedHOM MeceyHo; JegHom
Hene/bHO

3a0BO/LCTBO yunTesba npodpecnjom

Mutambe N3 YNuTHMKa 3a yumrtesbe: Konnko yecto JoxunBrbaBaTe Heka of crnefehux ocehara y
Be3u ca cBOjom npodecujom?
CraBKe:

a) 3apoBOsbaH/Ha CcaM MO3MBOM yuuTerba.

6) Oceham fa je MOj NOCA0 NyH 3HaYerba U 1a je CBPCUCXOAAH.

B) OpylweB/beH/Ha caM CBOjM NMOCIIOM.

r) Mojnocao me nHcnupuie.

A) [MoHocaH/Ha cam Ha NOCao Kojum ce 6aBUM.

Ckana 3a oaroBop: Beoma yecto; Yecto; NoHekaa; HMKag nnu ckopo H1Kag

Kateropunje oproBopa ToKkom aHanuse: Beoma 3apoBosbHW; [JoHekne 3afoBo/bHM; Mame
3340BOJbHU

®akropu Koju oHemoryhaBajy nssohemwe HacTaBe

Mutare M3 YnuTHMKa 3a yumterse: [lpema Bawem muwsbery, y Kojoj mepu Bac cnepehu
daKkTOpM orpaHuyaBajy y nssohemy HacTaBe y OBOM ofesberby?

CraBKe:
a) YueHunuUM Kojuma HepoCTajy NoTpebHa Npef3Harba 1 BelTrHe
6) HeyxpareHOCT yyeHunkKa
B) HewncnaBaHoCT yueHuka
r) YueHnum oacyTHM ca Yaca
) HeamcumnnmHOBaHOCT yyeHMKa
h) He3anHTepecoBaHOCT yueHuVKa
) YueHnum Koju Majy MeHTanHe, eMOTUBHE WU MCMXONOLLKE CMETHE Y Pa3Bojy
XK) YueHuum Koju umajy noTelwkohe y pasymeBakby je3rKa HacTaBe

Ckana 3a ogrosop: Hiumano; JoHekne; MHoro

KaTteropuje ogrosopa Tokom aHanuse: Bpno mano; HewTto; MHoro
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CraB npema matemaTuumn

Mutatbe N3 YNuTHMKaA 3a yuyeHuKe: Konnko ce craxew ca cnegehum um3jaBama O yuyery
MaTemaTtumke?

CraBke:

a) YXKMBam fOK yUMM MaTeMaTUKY.
6
B) MartemaTuKa je gocagHa.

Rl

Keneo/xenena 6ux 4da He MOpaM fa yu4M MaTeMaTuKy.

r)  Yumm MHore 3aHMMIbUBE CTBapwu N3 MmatemMmaTukKke.

n) Bonum matematuky.
hH) Bonum cBaku WKONCKM 3aAaTak Koju nma 6pojese.
e) Bonum pa pewasam matemaTnyke npobneme.

X) Papyjem ce yacoBuma maTtemaTuKe.
3) MaTtematurka Mu je jefaH of OMUIbEHNX NpeameTa.
1) Bonum pa pelwaBam TeKCTyasiHe 3afaTke 13 MaTemaTuKe.

Ckana 3a ogroop: Cacsum ce crnaxkem; Cnakem ce; He cnakem ce; Yonwrte ce He cnakem

Karteropmje ogrosopa Tokom aHanuse: Beoma mu ce ceuha; [lJoHekne mn ce ceuha; He cauha
MM ce

CraB npema npupogHUM HayKama

Mutame ns YnutHnKa 3a yueHuke: Konuko ce cnaxkew ca cnegehrm rsjaBama o yuemy rpagmrsa
Koje ce ofHOCK Ha npupoay?
CraBKe:
a) YXrBam Aa yumm o NPUPOAHUM HayKama.
6) Keneo/xenena 6ux fa He MOpPaM [a y4MM O NPUPOAHNM HayKaMma.
) TpupogHe Hayke cy focagHe.

*J

—_
~

Yunm MHOre 3aHUM/bYIBE CTBapW Yy OKBUPY NPUPOAHMX HayKa.
Bonvm nprpofHe Hayke.

28

Pagyjem ce yacoBuMa NpnpoOAHMX HayKa Y LWKON.

o

MprpoaHe HayKe Me yuye Kako CTBapWy y CBETY GYHKLIMOHNLLY.

ES

Bonum pa paanm ekcnepmnmMmeHTe U3 NpunpogHMX Hayka.

w
~

MpupofHe HayKe cy jefaH o MOjUX OMU/bEHUX NpeaMeTa.
Ckana 3a ogroop: Cacsum ce cnaxem; Cnakem ce; He cnakem ce; Yonwre ce He cnakem

Karteropumje ogrosopa Tokom aHanuse: Beoma mu ce ceuba; JoHekne mu ce ceuha; He cauha
MU ce
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(@) EH MaTemaTuuko camonoyspaie

Mutame 3 YNUTHMKa 3a yyeHunke: Konuko ce cnaxeLw ca Cﬂeﬂ,ehl/lM |/|3jaBama O MaTemaTmnywn?

CraBke:
a) O6uyHO JO6PO PaaVM MaTEMATUKY.
6) MeHu je MaTeMaTVKa TEXa HEFO MHOTUMA Y MOM Ofie/betby.
B) Hwucam nobap/pobpay matematmum.
r) bp3o yumm rpagueo 13 matemaTtuke.
) MaTemaTnKa Me YNHU HEPBO3HUM/HEPBO3HOM.
hH) [Hobpo pelaBam TellKke MaTeMaTUyuKe npobreme.
) Moj yuntern/Moja yuntersuua mu Kaxke fa cam gobap/pobpa y matemaTtuum.
X) MaTemaTtuka mu je Texka o 610 Kor gpyror npeamerta.
3) Martematuka me 36ymyje.

Ckana 3a oarosop: CacBum ce cnaxkem; Cnaxem ce; He cnaxxem ce; YoniuTe ce He CaXem

KaTteropuje ogrosopa Tokom aHanuse: Beoma camonoy3gaH/a; [loHekne camonoy3gaH/a; bes
camoroyaama

Camonoyspatmbe y 06nacT npupoaHnX Hayka (HayuyHo camonoyspatbe)

Mutabe 3 YNuTHMKa 3a yvyeHuKe: Konnko ce cnaxew ca cnegehum msjaBama o yuemwy
NPUPOAHMX HayKa?

CraBKe:
a) O6MYHO MMaMm ycrexa y yuekby NPUPOAHNX HayKa.
6) 3a MeHe Cy NpUPOLHE HayKe TEXE HEFO MHOTVIMA Y MOM OflEJbetbY.
B) Hucam gobap/pobpay nprpoaHNM HayKama.
r) bBp3o yumm rpagmeo 13 NpUpoOaHMNX HayKa.
4) Moj yunterb/moja yunterbmua My Kaxke fa cam obap/pobpa y npnpoaHnm HayKama.
h) TMpupogHe HayKe cy My Texe o 61O KOr Apyror npegmeTa.
e) [MpupopgHe Hayke me 36ytbyjy.

Ckana 3a oaroBsop: CacBum ce cnaxem; Cnaxem ce; He cnaxem ce; YoniuTe ce He C/laXkeMm

KaTteropuje ogrosopa Tokom aHanuse: Beoma camonoy3gaH/a; [loHekne camonoy3gaH/a; bes
camonoygaara
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Bpeme npoBeAieHO Yy yuetby Yy HacTaBM MaTeMaTuKe U NPUPOAHUX HayKa

Bpeme npoBefeHO y yuery y HacTaBy MaTeMATVKe U NMPUPOAHUX HayKa fobuja ce Ha OCHOBY
M3BELUTaja AVPEKTOPA U yunTe/ba O 6POjy WKONCKUX aHa Y roAvHu, 6pojy HacTaBHUX caTy Ha
AHEBHOM HUBOY 1 HeieJbHOM 6POjy YacoBa y HacTaBM MaTeMaThKe

M3BewTaj anpekTopa o 6pojy

YKynHo Bpeme y M3BewTaj anpeKTopa o

caTvi HA JHEBHOM HUBOY
HacTaBW Ha rOAULLIBbEM = LUKOC/IKMM AaHVMa Ha X

y HacTaBW MaTeMaTunke/
HNBOY rogulHEM HUBOY

NPUPOAHMX HayKa

. WN3BewTaj yunterba o 6pojy . .
Bpoj catu Ha M3BewTaj anpekTopa o 6pojy
caTu Ha HefleJTbHOM HUBOY
roguikbemM HUBOY Y

LUKOJICKMX JaHa Ha rOAULLHEM
y HacTaBU MaTemaTtmke/
HacTaBu MaTemaTuke HUBOY

NPUPOAHNX HayKa

M3BewTaj AnpeKTopa O WKOCKUM AaHVMa Ha Heje/bHOM HMBOY

MuTarwe n3 YNuTHMKa 3a yuntesbe: Konvko BpemeHa npoeeaeTe apxehn HacTaBy matematiike
yUYeHMLMMA Y OBOM oferbetby Majyhu y Bualy jeaHy TUNUUHY Hefierby?

Oprosop: MWUHYTa HELEIBHO.
YnuwwTe 6poj MUHYTa 3a Leny Heferby.
Monumo Bac ga npeTBopuTe 6p0j caTn y MUHYTE.

Mutarbe n3 YnutHuKa 3a wkone: Cnegeha nutama ce ofHOCe Ha yuyeHrKe YeTBPTOr paspesa y
Bawoj wkonw.

MuTtamwe A. Konuko gaHa roguwme y Bawoj wkonu Tpaje Hactasa?
OproBop: AaHa. Hanuwwure 6pojem.
Mutamwe b. Konuko ykynHo Tpaje HacTaBa, n3y3mmajyhm ogmope, y TOKY jeQHOT TUMUYHOT fiaHa?

Oprosop: MUHYTa. Hanuwwute 6pojem MuHyTe y TOKY jegHor gaHa. Monumo Bac
npeTBopuUTeE CaTe y MUHYTE.

Mutare B. Konnko gaHa Tpaje HacTaBa y jeaHOj KaneHJapCKoj Hepebn?

Monyhenn ogrosopm: Lect aaHa; Met 1 no gaHa; MNet gaHa; Yetrpun 1 no faHa; Yetmpum paHa;
Apyro
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Cappxxaju us matemaTtumke Koju ce o6pahyjy y TIMSS opemery

Mutame N3 YnutHuKa 3a yunterbe: Cnegeha nucta cagpxu rnasHe Teme Koje cy obyxBaheHe

TIMSS TecTom 13 matematuke. Og noHyheHux ogroBopa ogabepute oHaj Koju HajTauHuje ogpehyje

Kaja je ca yyeHuLMMa y OBOM oferbehy obpahrBaHa cBaka Tema. AKO je Tema obpahusaHa

npe yeTBpTOr paspena, monumo Bac ga opabepete oprosop ,BehnHom je obpahursaHa npe

OBe LUKOJICKe roauHe”. AKo je Tema obpahrBaHa OBe LUKOJICKE rOAUHE, anu HeHa obpaga Huje

3aBplLueHa, Monnmo Bac ga onabepete ogrosop,,BehinHom ce 06pahyje oBe wkoncke roguHe”. AKo

Tema Huje y HacTaBHOM nporpamy, monmmo Bac aa ogabepete ogrosop ,He obpahyje ce jow ysek

unu je camo aat ysoa”.

A.bBpoj

CraBKe:

a)
6)

Mojam uenor 6poja, ykibyuyjyhn mecHy BpegHOCT 1 nopeak

Cabuviparbe, oly3riMake, MHOXeHe U/Unun ferbene Lenmm 6pojesrmMa

lNojam cagp»<aoua 1 YMHUOLA; MapHK 1 HenapHu 6pojesn

bpojeBHU n3pasu (ogpehrBarbe Heno3HaTor 6poja, NpeAcTaB/batbe je4HOCTABHUX CUTYa-
unja 6pojeBHNM n3pasrmMa)

BpojeBHN HM3 (MpoLnprBatbe 6pojeBHOr HU3a 1 oapehrBatbe UnaHa Koju HeflocTaje)
Mojam pa3nomka, ykibyuyjyhu npeactaBbame, nopehere n coptuparbe, cabuparse 1 og-
y3/Mame€ jeJHOCTaBHUX pa3fioMaKa

MNMojam geuunmanHmx 6pojesa, ykibyudyjyhv mecHy BpedHOCT 1 nopefak, cabrparbe 1 ogy-
31Mame aeuunmanHux 6pojesa

b. leomeTpujcku o6nnLm n mepe

CraBKe:

Pewasare npobnema o fyunHu, ykibyuyjyhn meperbe 1 npoueHe

Pewasarbe npobnema o Macu, 3anpemMmnHn 1 BpemeHy

OppebhurBame 1 npouerrBake NOBPLUNHE, 06MMa 1 3anpeMmHe

MNapanenHe 1 ynpasHe nuHuje

Mopeherbe 1 ypTare yrnosa

OcHoBHe oannKe NPoCTMX reoMeTPUjCKNX obnmka

TpoavmeH3noHanHu obnunuw, yKkibyuyjyhiiv Besy ca hUXOBMM ABOAUMEH3VMOHATHUM pe-
npeseHTaumnjama

B. MpukasuBamwe nogataka

CraBKe:

a)

6)
B)

YuTarbe 1 TyMauere nogataka u3 tabena, CIMKOBHMUX, CTYOUYACTUX UAW MUTACTUX rpadu-
KOHa

OpraHu3oBatbe 1 NpeAcTaB/batbe NogaTaka kKao nomoh y ogroBapatby Ha NUTakba
M3Bohetbe 3aKibyyaka M3 NprKasaHUX noaaTtaka
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Ckana 3a ogroBop: BehuHom je o6pahrBaHa npe oBe WKomCKe roguHe; BehvHom ce obpahyje
oBe LWKONCKe roguHe; He obpahyje ce jow yBek unu je camo aat yBog

Karteropumje ogrosopa Tokom aHanuse: CBe Teme u3 maTtemaTuke; bpoj (7 Tema); Mepeme un
reomeTtpuja (7 Tema); NMopgaum (3 Teme)

&@’c) EH JacHoha o6GjawarbaBatba y HaCTaBU MaTemaTuKe

Mutatbe M3 YNuTHMKa 3a yuyeHuKe: Konvko ce cnaxelw ca cnegehrm m3jaBama o0 yacoBuma
mMaTemaTumke?

CraBke:
a) 3HaMm WTa MOj yumTesb/Moja yuntesbuLa ouekyje o MeHe.
6) Jlako pasymem cBOr yunTerba/CBOjy yunterouuy.
B) Moj yuntem/moja yunTterbmua Mn faje jacHe oAroBope Ha Moja nuTama.
r) Moj yunters/moja yuntersuua gobpo objallitbaBa MaTeMaTUKY.
A) Moj yunterb/moja yumTtesbMyaMHaM Ha PasnnunTe HaumHe NomMaxe y yuerby.
h) Moj yunterm/moja yunterbmua Ham objalrbaBa rpafMBo CBe OK ra He CXBaTUMO.

Ckana 3a ogrosop: Ha cBakom mnm cKopo cBakom 4yacy; OTnpunmke Ha NOMOBUHU YacoBa; Ha
HEKVM YacoBuMa; Hukan

Karteropumje ogroBopa Tokom aHanuse: HacTaBa je jacHa y BMCOKOj Mepu; HacTaBa je jacHa y
cpenHoj Mepu; HacTtaga je jacHa y HUCKOj mepu

HacraBa omeTaHa HecnpemHouwhy yyeHuKa ga yue

Mutatbe M3 YNUTHMKa 3a yyeHUKe: KOMMKO 4ecTo ce OBe CTBapu AellaBajy Ha 4acoBuMma
mMatematuke?

a) YyeHuum He cnywwajy WTa yuntesb/yunterbuua nprya.

6) byka Ha uyacy je omeTajyha.

B) 360r Hepefa yyeHUUM He MOTy Aa paje Kako Tpeba.

r) Moj yunterb/moja yumTerbuua Yeka fyro aa ce yy4eHuUm cmmpe.

A) YueHunum npeknpajy yumtesba/yuntesbuily TOKOM Yaca.

h) Moj yunters/moja yumTesrbmua cTanHO Mopa Aa Ham NoHaB/ba NpaBusia NoHallaka y oae-

Jbemy.

Ckana 3a ogroBop: Ha cBakom mnm CKOpo cBakom yacy; OTnpunmke Ha NONOBMHU YacoBa; Ha
HeKMM YacoBuMa; Hnkan

Kareropuje ogrosopa Tokom aHanuse: Bpno mano; HewTto n MHoro
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Cappxaju u3 npupoaHNX HayKa Koju ce o6pahyjy y TIMSS opemery

Mutame N3 YnutHuKa 3a yunterbe: Cnegeha nucta cagpxu rnaBHe Teme Koje cy obyxBaheHe

TIMSS Tectom 13 npupofHux Hayka. Of noHyhHeHnx oaroBopa, ogabepute OHaj Koju HajTauHuje

ogpehyje Kafja je ca yyeHMUMMA Yy OBOM oferbewby obpahmBaHa cBaka Tema. AKO je Tema

ob6pahurBaHanpe yeTBpTOr pa3peaa, Monnmo Bac ga ogabepete ogrosop, BehHom je o6pahreaHa

npe oBe WKOJICKe roanHe”. AKo je TeMa obpahunBaHa OBe LWKOJICKe roAuHe, anu teHa obpaga Huje

3aBpLUeHa, MONMMO Bac fia ogabepete ogrosop,,BehinHom ce o6pahyje oBe WwKoncke roguHe”. AKo

Tema Huje y HacTaBHOM MnniaHy 1 nporpamy, monumo Bac ga ogabepete ogrosop ,He obpahyje ce

jow yBeK unu je camo gat ysoa”.

A. Bbuonoruja

CraBkKe:

DOu3nuke ocobuHe 1 NoHalare Xunsmx 6rha n rmasHe rpyne xmnsux buha (HNp. cucapy,
NTrLe, NHCEKTU, LBETHULIE)

OCHOBHe CTPYKTYype Tena 1 kuxoBe GyHKUMje Ko Jbyau, APYTUX >KMBOTUHA 1 Bbaka
MKMBOTHM LMKNycK yobuuajeHrx BpcTa Ouibaka U X1BoTUHa (HMpP. LBETHMLA, NenTrpa,
*aba)

OcoburHe burbaka 1 XKMBOTUHA Koje cy HacneheHe

NHTepakunja n3mehy opraHnsama n kbrxoBOT OKpYKekba (HNp. Gr3myka CBOjCTBa U NMOHa-
Lakba Koja MOMaXy XMBUM OpraHM3M1Ma Ja MPeXrBe y hUXOBOM OKPYKeHy)

OpHocny ekocrcTemy (HMp. NPOCTY TAHLM UCXPaHe, OAHOC rpabsbrBaL-TJIeH, TAKMUYEHE)
Jbyncko 3apaBrbe (MpeHolene 1 npeBeHUrja 6onecT, cBakogHEeBHA MOHallaka Koja
yHanpebhyjy 3apasibe)

B. ®usnka n xemuja

a)
6)

ArperaTHa CTahba (UBPCTO, TEUHO, FACOBUTO) 1 HbIXOBE 0COOMHE (3anpemmHa, 06MNK)
PasBpcTaBarbe MaTepujana Ha OCHOBY HIXOBUX PU3MUKUX CBOjCTaBa (HMp. TeXKMHA/Maca,
3anpeMuHa, arperaTHo CTakbe, NpoBoherbe TonIoTe UK cTpyje)

Cwmelwe, ykibyuyjyh meToe HMXOBOT pa3fBajarba Ha cacTojke (HNp. npocejaBame, Gpun-
Tpauuja, ncnapaBame, ynotpeba MarHeta)

CBojcTBa MarHeta (HMp. oabujarbe NCTUX NONIOBA U NPUBNayYeHe CynpoTHMX MOJSIoBa, Npu-
BNayeme npegmMeTa off CTpaHe MarHeTa)

Qu3nyke nNpomeHe Yy CBAaKOAHEBHOM XMBOTY (HMpP. MPOMEHe arperaTHor Crakba,
pacTBapame)

XemMujcke NpoMeHe NPUCYTHE Y CBAaKOAHEBHOM »KMBOTY (HMpP. TPY/beHE, CaropeBakse,
pharbe, KyBare)

YobuyajeHn nssopu eHepruje (Hnp. CyHue, BeTap, HadTa) 1 kopuwhere eHepruje (rpeja-
ke 1 xnahere Kyhe, ocBeT/bene)

CBeTNOCT 1 3BYK Y CBAaKOAHEBHOM UBOTY (HNP. CeHKe U pedriekcnje, HacTajakbe 3BYyKa
ycneq subpauuje tena)
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3) T[lpeHolwere TonnoTe (HNp. eHepruja ce NPeHOCK of TonIMx objeKaTta Ka xagHnjum)

1) CTpyja 1 jeqHOCTaBHA eNEKTPUYHA Kona (HMp. CTPYjHO Koo Mopa 6uTun 3aTBOpEHO Aa 6u
byHKLUMOHMUCano)

j)  Cune Koje n3a3unBajy KpeTake npeameTa (HNp. rpaBUTaLmja, rypare/Byyerse) unm npome-
HY HUXOBOT KpeTakba (HNp. Tpene)

K) JemHoCTaBHe MalivHe (HMp. nonyre, An3anuue, TOYKOBM, pamme) Koje MoMaxky fa KpeTarbe
6yne nakwe

B.lFeorpadunja

a) Ou3nyku cactaB 3eM/bUHe NOBPLUMHE (HMNP. HeyjefHaueH OAHOC KOMHa U BoAe, N3Bopu
CBeXKe 1 cflaHe BoAe)

6) Pecypcu 3emrbe Koju ce KOpUCTE y CBAKOLHEBHOM KMBOTY (HMP. BOAA, BETApP, 3eM/bULLTE,
wyme, HadpTa, NPUPOLHM rac, MUHepanu)

B) [MpomeHe Ha 3eM/bUHOj KOPM TOKOM BpemeHa (HMnp. cTBapame nnaHrHa, atmocdepcko
[1ejCTBO Ha CTerbe, epo3uja)

r) ®ocunm v WTa Ham OHW FOBOpPE O YC/IOBMMA KOju CYy BNlafanu Ha 3emsby

n) Bpeme 1 knuma (HNp. AHEBHE, CE30HCKE U JIOKaLMjcKe BapujaLmje HacynpoT 4yropoYHNM
npomeHama)

hH) Tenay CyHueBom cuctemy (CyHue, 3emrba, Mecel, 1 pyre niaHeTe) U hUXOBO KpeTarbe

e) KpeTarbe 3emsbe 1 NPOMeHe Koje HacTajy Ha 3eMrby YCieq Tor KpeTaka (HMp. AaH v Hoh,
roguiitba goba)

Ckana 3a oaroBop: BehuHom je o6pahrBaHa npe oBe WKONCKe roguHe; BehvHom ce obpahyje
oBe LIKONCKe roanHe; He obpahyje ce jow yBek unm je camo Aat yBog

Karteropuje ogrosopa rokom aHanuse: Cee Teme 13 [1H; buonoruja (7 Tema); ®usuka; (12 tema);
leorpadumja (7 Tema)

JacHoha o6jawiabaBa y HacTaBM MaTeMaTuKe/NpupoOAHNX HayKa

Muramwe n3 YnutHuMKa 3a yyeHuke: Konuko ce cnaxell ca cnegehum mnsjasama o yacosmma Ha
Kojuma ce yun rpanBo Koje ce OAHOCU Ha MaTeMaTuky/npupoay?

CraBKe:
a) 3Ham WTa Moj yunTesb/Moja yunterbuLa ouekyje o MeHe.
6) Jlako pa3ymem CBOT yunTerba/CBOjy yunterbuuy.
B) Moj yunterb/moja yumnterbmua My laje jacHe OQroBope Ha Moja NuTama.
r) Moj yunterm/moja yuntermua fobpo objalurbaBa rpagneo NPUPOAHNX HayKa.
A4) Moj yunterb/moja yunterbuua Ham Ha PasfiMumTe HaunHe MOMaXKe y yuekby.
h) Moj yunterb/moja yunTerbuua Ham objallurbaBa rpafiBoO CBe AOK ra He CXBaTUMO.

Ckana 3a ogroop: Cacsum ce crnaxxkem; Cnakem ce; He cnakem ce; Yonwre ce He cnakem
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KaTteropumje ogroBopa ToKkom aHanu3se: HactaBa je jacHa y BUCOKOj Mepu; HacTtaBa je jacHa y
cpenr0oj Mepu; HacTtaBga je jacHa y HUCKOj mepu

@'tV FH 3Hauaj uCcTpaXknBaykor paja n ekcrneprumeHaTta y HactaBy NpUPOAHNX HayKa
MuTtame 13 YNuTHUKa 3a yumntesbe: LLITo ce Trye HacTaBe NPUPOAHMX HayKa y OBOM Ofe/betsy,
KOJIMKO YecTo TpakuTe Of yueHrKa aa ypage cnegehe?

CraBKe:
1) [a nocmaTtpajy npupoAHe NojaBe Kao WTO je BpeMe Unun pacT 6urbaka 1 ga onuy OHO

WwTo BUAe
2) [anocmaTtpajy eKcneprMeHT UM UCTpaxxmnaare Koje ja U3BoOAnUM

3) [a ocmucne nnu ncnnaHnpajy ekCcnepumeHTe Unv NcTpaxunBaka

4) [a n3Bepy ekcnepumeHTe Uv NCTPaXKMBaha

5) [a npukaxy nogatke fobujeHe Ha OCHOBY eKCriepumMeHaTa Uiy NCTpaxrBarba

6) [aviHTepnpeTnpajy nogaTtke fobujeHe Ha OCHOBY eKCnepriMeHaTa Unmn UCTPaXKknBarba

7) [a kopucTe fokase gobujeHe Kpo3 eKCnepumMeHTe UM CTPakuBarba Aa 61 noTkpenunm

3aK/byuke
8) [la page Ha TepeHy, BaH yunmoHuue

Ckana 3a oaroBop: Ha cBakom nnu CKOpPO CBakKOM 4acy, OTI'IpVIJ'IVIKe Ha NOJIOBUHM YacoBa; Ha
HeKMM YacoBuMa; Hnkag

KaTeropmje oAroBopa TOKOM aHannse: OTI'IpI/IJ'IVIKe Ha rnoJa yacoBa v BuLe; Mame o nonoBuHe
YacoBa
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Andnd K4PTd NPOJCKTA
TIMSS 2019

HaumoHanHm tTum nctpaxunsama TIMSS 2019 y Cpbuju

Nctpaxnsaun 13 MHCTUTYTa 3a neparowka uctpaxmnsarba M3 beorpaga npunpemunu cy u
peanunsoBanu nctpaxmsame TIMSS 2019 y Cpbuju.

PykoBegehu Tum umHe:

A [p ViBaHa Hepuh, HauMoHaNHW KOOpPAUHATOP UCTpaxmBarba TIMSS 2019 y Cpbuju;

A ApHwukoneta [yTBajH, 3aMeHMK HaLMOHANHOT KoopArHaTopa nctpaxusana TIMSS 2019y Cpbuju;
A ap Cvwubana Jowuh, fata MeHallep nctpaxmparba TIMSS 2019 y Cpbuju;

A pap Haga Weea, pykoBoannal nctpaxkmeaukor Tuma TIMSS 2019 y Cpbuju.

WNcTpaxkneauku Tum 13 MHcTHTyTa (@36yuHum pegom): mcp dparaH Becuh, ap Muba Byjaunh, mcp
Carba pbuh, op Pajka Hesuh, mcp dywaH Manauh, ap JeneHa CraHumwuh.

Takohe, NnoapLKy 3a peanv3auujy OBOTr UCTPaXKmBara Npyxunu cy u: ap Aywnua ManuHuh, Kao
MehyHapofHM KoopanHaTop KBanuTeTa UCTPaXkMBaha; HaLMOHaNHN KOOpAMHATOpY KBanuTeTa
ncTpakueama: Mcp [paraHa lyHgoraH, ap Mwunuua Mapywwuh JabnaHoBuh n gp MnageH
Papynosuh.

CMOJbHU CAPAOHULN

TvM oLerbMBaYa Cy YMHUAN KOMIETMHULE 1 Koslere yuuterbu (a36yuHmm pegom): 3opaH lMaspuh,
CHexaHa Oumutpunjesuh, bumaHa Vekosuh, Mea MBaHueBuh, Catba KonecaH, BecHa KapTtan
(cynepsu3zop), CnomeHka Mapkosuh, lopuua HerosaHosuh, Odywwuua MNMasnosuh, [paraHa
MNejunh, HaTtawa MNetpoBuh, bojaHa Mpone, KatapuHa Pagocasbesunh, Mapuja Ckokosuh, JacMnHa
CrojkoBuh, lopgaHa Crokosuh, bojaHa YepHoLw.

YHoc nopataka cy Bpwunu (a3byyHum pepom): OparaHa Becuh, Anhena BunotnjeBuh, MaTtuja
hophesuh, bumwaHa MBaHunwesuh, KatapuHa KosaueBuh, AnekcaHgpa Jlazapesuh, Mcnpgopa
Muuuh.








