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Yuusepsurer y Hobom Cany, Ilegaromku dakynrer y Combopy, Hay4HM paj,
Comb60p, Cpbuja

NBana 3. bormanosih

Yuusepsurer y Hopom Cany, IIpupogHo-maTeMaTnuku paKyiTer,
Hosu Cap, Cp6uja

euje paszymesarve monnoimnux eenomena
y l04eiliHOoj HACTA8U UPUPOGHUX HAYKA

Pesume: Hauun unitiepiipeitiayuje WounomHux eHomeHa y paspegroj Haciasu, Kojum ce
usbeiasa tiojauitberbe 08UX 10ja6a HA OCHOBY eciliuuHe ipahe cylcilianye, ociliasmpa Upociiop 3a
popmupare anitiepHamiueHux yuenuukux ugeja. Lum osoi paga je ga ce yimispgu konuxo geua
pasymejy woinoiliHe PeHomere y paspeqHoj Hacitiasu. Y wly cepxy je 00nukoéaH iieciil 3HAbA 0
iojmosuma: aipeiaiting citiara cyficitianue, CllpyKiiypa cyiicitianye, iWiemilepaiiiypa, Wounoma u
uposoherwe tonnotie. Vcipaxusare je ciiposegero y ocHosHum wikonama y Kuxungu u Combopy
Ha y30pKy og 475 yuenuka. Ananusa pesynitiaiia iiokasyje ga je ca HajHuxmcum tocimiuinyhuma,
0g 0% go 20% makcumannoi dpoja dogosa, 3HAWIHO 6uule yueHUKA Up6ol u gpyiol paspega Heio
OHUX U3 ciliapujux paspega. Y ceéum paspequma Hajeéuuie yueHuka octeapuno je usmehy 20% u
40% maxcumannoi dpoja dogosa. Behuna yuenuxa tnpehel u ueitiepiiol paspega ociieapuna je
usmehy 40% u 80% maxcumanuoi dpoja dogosa. Huje duno yuenuka ca Hajeuwum iociiuinyhuma.
Yitiephero je ga usmehy yuenuxa apsoi u gpyioi paspega, kao u usmehy onux y iipehem u ueiiiep-
wiom, He Tiocilioje CIIATMUCTRUYKY 3HA4AjHe pasnuKe y Tociiuinyhuma, gox je Kog ocitianux iaposa
paspega iia pasnuxa clamuUciuuky 3navajua (y kopuciii ciiapujux paspega). Vcitipaxcusarve
je tiotliepguno ga je yiuuaj Haciliasée HA HUBO Pa3ymesarbd WOUOWIHUX PeHOMeHA KOg YHeHUKa
mnahel WKOACKOI y3pacilia HegoBobaH, Wiio 3axXiie6a Hanaxere HOBUX UPUCTYia peanudanyuju
HasegeHux cagpxaja.

Kmyune peuu: iioueilina HACliasa UPUPOGHUX HAYKA, THOUNOMWHU PeHomeHU, Hochuinyha
yueHuKa, tieciii 3Harva.
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VBop,

Canpxaju IpUPOAHMX HayKa 4ecTo ce Yy
HacTaBu 06pabyjy Kao CKym HemoBe3aHMX U arl-
CTPaKTHUX YMIbeHNIIA Koje Tpeba 3almaMTUTH, I1a
ce y KOTHUTUBHO] CTPYKTYPHU ydeHMKa He YCIIOCTa-
BJ/bajy ofHOCK Meby IojMoBUMa, IITO Hajla/be OHe-
Mmoryhasa ¢popmupame cucrema mojmona. Ocum yc-
nocrapjbara Besa 13Meby mojmosa, 6uTHMU Cy U Ofi-
Hocu 13MeDy pasnIMuMTHX HUBOA IIpefCTaB/barba
oppehenor nojma (Makpo, MUKPO ¥ CUMOONINYKYI
HuBo) (Milanovi¢-Nahod i sar., 2003). ¥ paspen-
HOj HaCTaBU je yoOM4ajeHo Ja ce TOIUIOTHM (eHo-
MeHM 06palb)yjy MCK/bY4MBO KPO3 HJXOBO OIVCH-
Bale Ha MaKPOCKOIICKOM HMBOY Te TaKO HacTaje
npocTop 3a (opMuparme BEIMKOr 6poja anTepHa-
TUBHUX y4eHMUKux npeja (Schonborn et al,, 2014;
Fitzallen et al., 2016; Kampeza & Delserieys, 2019).
Ha oBoM y3pacTy cuMOO/IMYKM HUBO je CBaKaKO He-
IpMMepeH, anu 611 KOMOMHOBabe MaKpo U MUKPO-
acIeKTa JIOIpPUHENO 1y6/beM pasyMeBamy I0jMOBa,
mTo moTBphyjy 6pojHa ncTpaxnsama (Allen, 2010;
Ozmen, 2011; Chittleborough & Hubber, 2013;
Haeusler & Donovan, 2020). [Ta 61 KOMIIZIEKCHY Ha-
YYHU KOHLIENITY OJIM YCIEIIHO HTePIPeTUPAHN Y
IIOYEeTHO] HACTABU IPMPOJHUX HayKa, HEOIXOLHO
je, mpe cBera, crehu yBup y anTepHaTUBHE HaulMHe
Ha Koje MX ydeHMIy pasymejy. Hagame, yuntenn-
Ma TH YBUAU Tpeba [ja OCIy>Ke Kao OCHOBA 3a Kpe-
Vparme MEeTOMYKNX IIOCTYIaKa 3a Bohemwe ydeHn-
Ka Ka HOBVM 3Ha4emJMa II0jMOBa, He CaMO Y IIKOJI-
CKOM KOHTeKCTYy Beh M y CBaKOZHEBHOM >KMBOTY
(Blagdani¢ i sar., 2019). ¥YBuj y y4eHNUKO 3Hame,
OJTHOCHO IJIXOBe a/ITepHATUBHE NJieje, JOJATHO je
noTpebaH fa 6u ce MOIIe IVITAHWPATY MHOBAILMje U
TPa>KUTHU OfroBapajyhu Mozenu Kako 61 ce HacTa-
Ba YHAIIpefuIa.

PesynraTu npeTXogHUX NCTPaKIBamba

Y cBeTy nocroje 6pojHa NCTPAXKMBabA KOjI-
Ma ce naeHTH(]UKYje MMOCTOjame AeYjuX ajTepHa-
TYBHUX HJieja O TOIVIOTHUM (peHOMeHMMa, Kao 1 O

edexTMMa IprUMeHe HACTABHMX MOJe/a KOjuMa Ce
oBe HeHayuHe uzeje Hactoje npesasuhmu (Erickson,
1979; Haglund et al., 2012; Kampeza et al., 2016;
Gerhatova et al., 2021). Taxobe, yrBpheno je na ce
BehyHa OBUX Ufieja TPajHO 3aiprKaBa y yBepemuMa
CTyfleHaTa, I1a 9aK 1 camMux yunureba (Alwan, 2011;
Kartal et al., 2011; Anam et al., 2017; Hermita et al,,
2019; Inaltekin & Akcay, 2021).

[TpynukoM Tymadema IOjMa MaTepujanu U
KIacU(NKOBamba pasINYNTUX MaTepyujaga Ha OC-
HOBY HMXOBUX CBOjCTaBa, Ipe CBera arperarHor
CTama, YYeHMI[M Hamnase Ha oapebene temrkohe,
Ipy YeMy UM je HejacHa pasnmka mameby mare-
pujanHux objekaTa M HpUPOAHUX (eHOMeHa Kao
IITO Cy IUIAMEH BaTpe, eIeKTPULIUTET, BeTap, M-
puc, cerka utq. (Stavy, 1991). 3anakeHo je na Behn-
Ha y4YeHUKa Miaher IIKO/ICKOT y3pacTa, anu 1 yde-
HUIV CTapyUjuX paspena (IeTor u cegMor), He mpe-
I03Haje racose (Basgyx) Kao MaTepujaiHe objexTe
(Stavy, 1991; Smolleck & Hershberger, 2011). Ha-
flajbe, Mecak ¥ OpaIIHO YYeHMIM IPENOo3Hajy Kao
TeqHOCTH, IpeBubajyhu unmwenniry fa cy ose cym-
CTaHIle CayMibeHe Off CUTHUX JIeIoBAa KOjU MMajy
4BpCTY cTPYKTYpY (Allen, 2010).

[pyma cTpyumaka y o6macTu o6pasoBama Ha
4erry ca Bun Xapren gopmymicana je feceT Kbyd-
HUX Hay4YHUX upieja (eHr. big ideas), mehy xojuma je n
OHa Koja Imacu: ,CBM MaTepyjany y YHUBEP3YMY Cy
caunmenn off cuhymnnx yectnua’ (Harlen, 2010:
5). OHa ucTnde fa je mpoy4aBame CTPYKType MaTe-
puje BaXKHO 3a CBe YYEHMKE OCHOBHE IIKOJIE jep UM
Ipy>ka UCIPAaBHO Pa3yMeBame CBETa Ca KOjUM CBa-
KOJJHEeBHO KOMYHMIMPAjy. YecTnuHa pupopa ma-
Tepuje je BeluKa uzeja Kojy je moTpebHO ycBOjUTH
KaKo 01 y4eHuIy 6osbe pasyMeny BakHe TeMe I10-
Iy T KIMMATCKIX IIPOMEHa, M3BOpa eHepruje 1 mpo-
ussopme xpate (Chittleborough & Hubber, 2013).

ITo3Haro je ja yYeHMIM CTeKHY Heka Hedop-
MajiHa 3Hakba O aTOMMMa, MOJIEKYIMMa U YOIIITe
YecTUIIAMA U3 IOMYIapHUX Me[uja I CBaKOJHEBU-
e, IpM YeMy pasyMejy fla ce MaTepuja cacToju Off
IUCKPETHUX YECTULA, a/IY HUCY Y CTakby [ja KOPUCTe
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CTPYKTYpY MaTepuje fa 611 06jacCHIIN yOodeHe IpH-
ponHe denomeHe. IIpeTxomHo pedyeHo moTBphyje
UCTPaKMBalbe KOje je II0Ka3asIo /la yYeHULIM YeTBP-
TOT, IIETOT U LIECTOT pa3pefia HEJOBO/LHO pasyMejy
MMKPOCKOIICKA CBOjCTBa MaTepyje U MMajy HU3 ajl-
TePHATUBHUX WJeja O pacnopeny, 6pojy, Bemmun-
HII, KpeTamy YecTHla U pacTojamyMa Meby muma
(Ozmen, 2011). Yuemwe O CTPYKTypM CyIICTaHIIe
(Teopmja o aToMuMa ¥ MOJIEKY/IMMa) peanusyje ce
ca yYeHMIMMa CTapujuX paspela Kajja je HUXOBO
MHTEpEeCcOoBambe 3a IIPUPOJHE HayKe OIIajio, a MHO-
ra HeHayyHa TyMadema Beh ykopemena. CBe HaBe-
meHo ynyhyje Ha norpe6by 3a yBobhemeM KoHIeNTa
4YeCTUMYHE CTPYKTYpe CYICTaHIle IIpY II0y4aBamby O
TOIJIOTHMM IIPOLIECHMA Y TOYE€THOM IIPUPOJHO-Ha-
YYHOM 00pa3oBamy.

TomtoTa 1 TeMmeparypa €y IOjMOBM KOjuMa
ce Hajyenrhe OIMCYjy TOIIOTHE II0jaBe, A je BP/IO
94eCTO pasyMeBarbe TUX II0jMOBA y CYIIPOTHOCTH Ca
Hay4HO 3acHoBaHuM KoHenTuMa (Erickson, 1979;
Sozbilir, 2003; Kampeza et al., 2016; Kampeza &
Delserieys, 2019). YueHnunu y3pacra cefaM 1 ocam
TOfiHa TyMaye CTPYKTYPy CYIICTaHIE U TOIJIOTHE
IpOMeHe KpO3 MIMPOKMU CIEKTap Ueja, Ipu YeMy
TOMMHMPA MJigja O TOIUVIOTM KaO HE3aBMCHOM €H-
TUTETY KOjM C€ Ha/la3} CaMO Y 3arpejaHMM Te/luMa
(Haglund et al., 2012).

ITpoBobheme TOmNIOTE je jemaH Off TpM HAdMU-
Ha HeHOT IIPeHOlIemha KOjii je ydeHnnmuma 6mmsax
(ToIUTa KamIM4uIa y MIO/BY BPEJIOT 4aja, 3arpejaHe
IpILIKe KyXMEbCKOT Tocyha uTH.), ma je cTora pas-
YM/BMBO YCMEPUTHU BHUXOBY IaXKHby Ha OBaj (eHo-
MeH, JIOK Cy CTpyjame 1 3padere CITOKeHUjU KOH-
LENTH, 9€CTO HEYXBAT/bUIBI Y M)'IabeM OCHOBHOII-
KOJICKOM y3pacty. Mebytum, ocmamajyhm ce Ha
CBOje IIpefiCTaBe O IPOBOhemY TOIUIOTe, YYeHNIIN
4ecTo (popMIUpajy MOrpelIHo yBepeme 1a TOIUIOTa
UMa CBOjCTBa (Iynpa U Jja ce Kao TaKaB eHTUTET
IIPEHOCH Ca je[HOT Tejla Ha IPYTO WM Ca TOIUIUjer
Ka xmagHujeM geny Tena (Wehnam & Ovens, 2010).

Ha ocHOBY HaBelleHMX MCTpaKMBarba OYMNI-
JIEIHO je Ja ¥ Jajbe IIOCTOjU MOTpeba 3a MIEHTH-

buUKaLUjoM y4YeHWYKUX aNTepPHATMBHUX Njeja O
TOIJIOTHUM IIPOLIECHMA, KOje Cy IOoC/Iefula KOM-
IUVIEKCHOCTY CaMMX cafipykKaja, a y M3BECHOj Mepu
3aBlUCe U Off KapaKTepuCTMKa Hacrase. Vmajyhu y
BUZIY JeTeKTOBaHe a/iTepHATUBHE YYeHUYKe WJigje,
Tpeba TEeXMUTH NOOOJBLIAY HACTABHOT IIpPOLie-
ca. Mmak, ycBajambe IIOjMOBa KOjuUMa Ce OINCYjy
TOIJIOTHM IIPOLIECH ¥ IHUXOBO pasyMeBame KOf
ydeHMKa Myaaber MIKOJICKOT y3pacTa je HefJOBO/bHO
npoydaBaHa Tema y Penry6mmum Cp6ujn.

MeTomO/IOMKY OKBUP ICTPAKUBAba

Llwp oBOTr MCTpaXKuBamwa je yrBphuBarme HuI-
BOa HOCTUrHyha ydyeHMKa Off IpBOT 1O YETBPTOT
paspesia OCHOBHe ILIKole o crefgehuM mojMoBuMa:
arperaTHa CTama CYIICTaHIle, CTPYKTypa CYICTaH-
Ile, TeMIepaTypa, TOIJIOTa, IPOBOheme TomIoTe n
r106aHo 3arpeBame 3eMbe. Y CKIafy ca IpeTXof-
HO yTBphHeHUM Iy/beM MCTpaXkKuBamba I10CTaB/beHe
cy cnenehe xumnorese:

1. ITperniocTaBba ce ja y4eHUIY OF IIPBOT /10
YeTBPTOT paspelia OCHOBHE ILIKOJIE HUCY Y HOBOJb-
HOj MepM CIIOCOOHM fia [1ajy HayYHO Ta4He Of[TOBO-
pe O arperaTHuM CTamlMa CYICTaHIe, CTPYKTYpK
CYICTaHIle, TeMIepaTypy, TOIUIOTU, IPOBODemy
TOIIOTE U ITIO6ATHOM 3arpeBamy 3eMibe.

2. IIpernocras/ba ce a mocTuruyha yyeHnka
OIaJajy ca MopacTOM KOTHUTMBHOT HIBOA 3a/laTKa.

3. IlpermocTaB/ba ce Jla IOCTOje CTAaTUCTUY-
KU 3HayajHe pasiyKe y mocTurHyhmma ydeHmka
PasIMYUTHUX y3pacTa.

[TpumeHnoM oproBapajyhux cTaTMCTUYKUX
tectoBa (Kponbaxosa anda, Konmoropos-Cmup-
HOB, Kpyckan-Bomic n Man-Buthu) ncnnranu cy
HOY3/IaHOCT TeCTa 3Hakba, HOPMAJIHOCT paclofe-
Jie pe3yaTaTa U pasjMKe y HOCTUIHyhMMa ydeHMKa
pasnnuntux paspepa. Kako 6u ce gobunm nogann
HOTpeOHM 3a aHa/IM3y HMBOA YYEHNYKMX HMOCTHUT-
Hyha o TOIJIOTHMM ITOjMOBMMa U IIOjaBaMa, IpHU-
MeHbeHa je TeXHUKA TeCTUpaba. 3a IoTpebe ucrpa-
JKVBamba 00/IMKOBAH je TeCT 3Hama 110 PeBUANPAHO]
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brymoBoj (Anderson & Krathwohl, 2001) TakcoHo-
Muju 06pasoBHMX IM/beBa. Tect ce cacrojao op 12
N1Tama, [0 IBa MNITaba Ca CBAKOT Off LIeCT HIUBOA
KOTHUTUBHIX IIpOIleca — Ipelo3HaBame, pasyMe-
Bame, IpUMebIBabe, aHAIN3Npalbe, eBalTyupame
U CTBapame. YKymaH 6poj 6ofoBa Ha TecTy je 610
40 (3axTeBu Cy 60OBaHU PAa3INUNTO, Y CKIAAY Ca
TYM KOjJi HMBO 3Hama je IOTpebaH 3a JaBame Ta-
YHOT OATOBOpa Ha muTame). JJobujeHn pesynrarn
he 6mTn Kareropucany Kao mTO je mpukazaHo y Ta-
6emm 1.

Bpennoct Kponbaxosor anda koeduinujen-
Ta n3Hocu 0,67, IITO je 3a TeCTOBe 3HamWa 3a Mimabu
IIKOJICKM Y3pacT mpuxsarpyuBa BpegHoct (Pallant,
2009), na ce kopuiheHu TeCT MOXKe cMaTpary Mo-
y3manuM. Ilpe cnpoBefieHOT MCTpaXMBamba je I10-
TBpDeHO [ja cy muTama U3 TecTa jacHa y4eHUIMa
offlabpaHor y3pacTa (Of IPBOT O YeTBPTOT paspe-
fla) TaKo LITO Cy IO /IBA yYEHNKa CBAKOT paspefa
KOja HUCY Y4eCTBOBa/Ia y MCTPaKUBaky ypaania
TECT ¥ JIOflaTHO IporeHnta Gopmynanuje. Bamiz-
HOCT TeCTa je MPOLEeHMBA0 eKCIePTCKM TuM (Tpe-
Mma: Segedinac i sar., 2011), rae cy ABa HacTaBHMKA
paspenHe HacTaBe, LIKOJICKM IIEJAror ¥ fiBa yHU-
Bep3nTeTCcKa npodecopa MpOLEHWIN Jja Cy 3axTe-
BU Y TeCTy J06po, IpeLusHo 1 jacHO (opMyuca-
HY, NpWIaroheHyu yspacTy ydeHUKa, OATOBapajy
cafip)XajliMa 4YMje MO3HaBamhe je MCIUTUBAHO U JIa
Cy Yy CKIaZy ca HMBOMMA 3Hama IIpeMa peBUAMpa-
Hoj brnymoBoj Takconommju. TecTom ce mposepa-
Ba HUBO pa3yMeBama clefehnx mojMosa u nojasa:

arperaTHa CTama CYICTaHIle, YecTHYHa rpaba cym-
CTaHIle, TeMIIepaTypa, TOIUIOTa, IpOBOheme To-
wiore u rnobanHo 3arpepame. HaBemenn mojmo-
BU, OCUM YecTudHe rpabe cymcranne (kao MHOBa-
nyja y obpagyu TOIIOTHUX (eHOMeHa), ofabpaHu
Cy Ha OCHOBY aHa/M3e IporpaMa HacTaBe I y4erma
3a TpBY, APYrU, Tpehu m 4eTBPTM paspes OCHO-
BHOT obpasoBama u Bacuutamwa (Pravilnik o planu
nastave i ucenja za prvi ciklus osnovnog obrazovanja i
vaspitanja i programu nastave i ucenja za prvi razred
osnovnog obrazovanja i vaspitanja, 2017; Pravilnik o
programu nastave i ucenja za drugi razred osnovnog
obrazovanja i vaspitanja, 2018; Pravilnik o programu
nastave i ucenja za treci razred osnovnog obrazovanja
i vaspitanja, 2019; Pravilnik o programu nastave
i ucenja za Cetvrti razred osnovnog obrazovanja i
vaspitanja, 2019).

Y Tabenu 2 je mpukasaH pacropey ojMoBa y
3ajjalyMa, KOTHUTVMBHY HUBOM 3aflaTaka 1o biaymo-
BOj TAKCOHOMMjH ¥ pacrofena 6ooBa ycknabhena ca
KOTHUTUBHVM 3aXTeBJMa.

Tabena 1. Kaitielopuje pesyniniaiia tipema UpoyeHiiuMA a4HUux 0giosopa u uxiiepsanuma 60gosa Ha iieciiy

3HaA
Kateropuja H%;?EEE;ZT;)H]MX VurepBan 6oxoBa
1 [0 -20] [0-8]
2 (20 - 40] (8-16]
3 (40 - 60] (16 - 24]
4 (60 - 80] (24 - 32]
5 (80 - 100] (32 - 40]
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Tadena 2. Ipeineg iojmosa, 3axiliesd, Hu60a 1 604osa Ho 3agauuma Ha THeciily 3HAA.

Peguau Koruntusuu .
6poj Tlojam 3axTeB npouec (HUBO bpoj
PoJ o pot 6omoBa
3ajaTKa 3ajJjaTKa)
L. ArperaTHa cTama ITpenosHaTy 1 320KPY>XUTY MaTepujajie y TEYHOM [TpenosHaBame 1
CYICTaHIe CTamy, IIpK 4eMy Cy moHyheHe miycrpanuje objexara
u Matepujana (munbyure, kada y mosmu, 11eM y Ternu,
IpallaK 3a Ipabe Bellla y KeCH, IIecaK y IeIIYaHoM cary,
MIIeKO y 604y, HoBunmh, mehep y mocynu, numynazna y
Jallly ¥ JeTepIIeHT 3a Ipame mocyha).
2. Tontora, ussopu Y nonybenom Husy (kamyT, CyHIie, BaTpa, TOIUIA BOJA, [TpenosHaBame 1
TOIIOTE yIasbad, pUHITIA Ha HIIOpeTY, IlaMeH cBehe, 3Besfe)
IIPENIO3HATY Y 3a0KPY>KUTY IPUPOJIHE M3BOPE TOIUIOTE.
3. ArperarHa cTamba Y kpyxuhe ncpen pedenniia (,,3arpeBame Boje, PasymeBame 2
cyncraHue, pasHu  ,UCIapaBambe BOAE , , TOI/betbe Iefa” I ,,3arpeBabe
penasu nena’”) ynucaru 6pojese 1, 2, 3 1 4 Taxo fa pefocien
TUX PeYEHNIIA OMICYje KAKO Off Iefia MOXKeMO JoOuTH
BOJIEHY Iapy.
4. Temneparypa, Ha neBoj cTpanu cy mpukasaHe uiaycTpanuje PasymeBame 2
TepMOMeTap TepMOMeTapa ca jaCHO BUJ/bYIBMM HIBOOM T€YHOCTH,
a Ha JIeCHOj WIycTpanuje o6/aka ca CHeXXHUM
nagasyHaMa u CyHIja MsHaJ cyHIjo6pana. [Ipukas
BPEMEHCKMX IIPUIMKa 0Be3aTy ca OArosapajyhum
TEPMOMETPOM.
5. Tommora, TormorHy  OmmcaHa je cuTyaluja y Kojoj Cy Tpy KOLIKMIe Jiefa [IpumemnBame 3
U30/1aTOpy YyMOTaHe Y TPM pas3n4uTa MaTepujana (ByHeHa TKaHIHa,
amyMuHMjyMcKa ponuja u manup). Ilpensunetn koja
Konkuua esa he ce orommTy pBa, a Koja Mocema.
6. Tommora, TonmorHu  LIpTeskoM je IpeficTaB/beHa CTaK/IeHa IoCyzia ca TolmuM  IIpuMemnBame 3
U30/1aTOpNU YajeM I7e je GpILIKa IOCY/E Off HEKOT APYTIOT MaTepujaia.
IIpenmo>xnutu o KOr MaTepyjajia HalPaBUTH JPIIKY
HOCY/ie V1 06PasIOKUTI IIPEJJIOL.
7. Temneparypa, [TpenosHaTy, yrmopeguTy ¥ aHAIN3MPATH M3T/IeN, KNI AHammsupame 4
IIpOMeEHa IMMeH3Mja Ha C/IMKaMa JJaJieKOBO/la TOKOM JIETa M 3UMe.
TeJIa IIpY 3arpeBamby
8. ArperaTHa cTama I[IpenosHaty HaBefleHa CBOjcTBA (,,MIMa OOMMK Cyaa y AHanmsupame 4

CYIICTaHIe, CBOjCTBA
CYIICTaHIie y
YBPCTOM, TEYHOM I
TaCOBMTOM CTarby

KOjeM ce Hazmasn’, ,,/Jako ce LIPH’, ,TAKO Ce pasiuBa’,
»JIMa CTajIaH 00/IMK”) 3a CBAKO Off TPY arperaTtHa CTama
Bojie. Y Tabeny YHeTM 3HaK ,+~ aKoO je y HaBeleHOM
arperaTHOM CTarby IIPUCYTHO TO CBOjCTBO.
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9. Tomnora, mpomena  LIpTeskoM je IpeficTaB/beH MaNMpHY 6ajIoH ca Epanynpame 5
3aIIpeMMHe I OTBOPOM HajjoJIe y KOjeM Ce Ha/asy ynasbeHa ceehmia.
TyCTVHE Taca IIpn [IpenBunery u o6pasnoxuty wta he ce goroguti ca
3arpeBamy 6a70HOM Kaza Oyfie IIyLITeH U3 PYKY.

10.  Yectnynarpaba O6jacHUTH KaKo ce MOYKe OCeTUTI MUPUC apdema EBanynpame 5
CYIICTaHIIe, ocobe Koja ITpoyasy mopex Hac.
ucIapaBame
TEYHOCTH

11.  Tomnora, OcMucnuTy, ONIMCATH U CKUIIMPATH MOJieNl TEpPMOMeTpa CrBapame 5
TeMIIepaTypa, ox monyhenor Marepujana (mractudHa 601, IIACTENNH,
IPUHINII paja QJIKOXOJI, CTaM4MIfa 1 60ja 3a Kosade).
TepMOMeTpa

12.  Tomora, IIpenmoxxnTy no>ke/bHe BUOBE TOHAIIAA U aKIyje CrBapame 5

TeMIleparypa,

KOj/IMa ce MOyKe yOITaXXTI Ipo1iec T1o6amHoOT

r106aTHO 3aTpeBabe 3arpeBarba 3emsbe (OIMCATHU U CKUIMPATH).

Y30pak MCHUTaHUKA je IPUTOJAH M YMHU Ia
475 yuenmka (254 meBojunie u 221 medak) om mp-
BOT JI0 YeTBPTOT paspefia OCHOBHE IIKOJIe. Y Tpajy
CoMmbopy cy Tectupana 264 (55,6%) y4eHukKa, a y
ommTyan Kukunapa 211 (44,4%). Y okBUpY yKyTI-
HOT y30pKa TecTupasa cy 134 (28,2%) yueHunka np-
BOT paspefia, 127 (26,7%) y4eHyKa Ipyror paspepa,
99 (20,8%) yuenuka tpeher paspena u 115 (24,2%)
y4YeHUKa 4eTBPTOr paspesia. VicTpaxxuBarme je crpo-
BefleHo y anpury 2021. rofgmHe. Y4eHuIy cy pema-
BaJIM TECT TOKOM je[JHOT IIKOJICKOT 4aca, Tj. 45 Mu-
HYyTa.

PesynraTu ncrpakuBama ca JUCKyCHjOM

ITocTurayha y4eHnka Ha TeCTy O TOIVIOTHUM
¢deHomeHnMa Hajpe he 6uTy npencrasbeHa Kpo3
HNeCKpUNTVMBHY aHAIM3y Ha LIEJIOM Y30pPKy U IIO
ceuM mutamuma (Tabena 3). Kommoropos—Cmup-
HOBJ/bEBVIM TECTOM YTBpPDHEeHO je fa He MOCTOju HOP-
MajiHa pacIiofiesia pe3y/raTa TecTa 3Hamba, Kako Ha
11e/IOM Y30PKY, TaKO U 110 CBYM IINMTABVIMA.

Amnanusa nocturayha Ha 11€710M y30pKy yde-
HIKa 10 Kareropujama (nmpema Tabemu 1) npencta-

B/beHa je Ha [padukony 1, rae ce Moxke younTn ma
je mux 22,1% y xareropuju 1, OGHOCHO [ia Cy OBU
ydeHuIy TayHo peunumy usmehy 0 m 20% Tecra.
Hajsehn npouenar yuyennxa (44%) jecte y xarero-
puju 2, OFHOCHO TauHO Cy pemnmn usmehy 20% n
40% TecTa, a BUX 26,1% je TayHO pemao usMeby
40% 1 60% Tecra (kareropuja 3). Camo 7,8% y4eHn-
Ka je TauHO penmnio usmebhy 60% n 80% recra (ka-
Teropuja 4), 1ok HUjefjaH yUYeHUK HIje Y KaTeropuju
5, mITO 6 3HAYWIO A HUje OMI0 OHUX KOju CY Ta-
4YHO pemmnu npexo 80% recra.
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TIPOLICHAT YYCHUKA

0 |
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Karteropuja nocturuyha

W

Ipagpuron 1. Hocitiuinyha yuenuxa Ha thecitiy 3Hara 3a
ueo y30pax.
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Tadena 3. [JeckpuiiitiugH

U CHAMUCTIUYKY Hapametiipu 3a Ueo y30pax.

He.o recrn Cpenma CranpapgHa Koedmyuj e.HT CIUBOIIITEHOCT
6poj 3amaTka MunrMyM Makcumym acuMmerpuje
BPEJHOCT rpemka
11e0 TECT 13,53 0,30 0,75 32 0,48 -0,47
L. 0,89 0,01 0 1 -2,43 6,05
2. 0,72 0,01 0 1 -0,49 -0,66
3. 1,22 0,04 0 2 -0,31 -1,54
4. 1,86 0,02 0 2 -3,40 9,58
5. 0,15 0,02 0 3 3,93 15,77
6. 1,23 0,05 0 3 0,63 -1,02
7. 1,13 0,06 0 4 1,05 -0,30
8. 2,47 0,07 0 4 -0,54 -1,04
9. 1,49 0,83 0 5 1,21 -0,14
10. 0,61 0,06 0 5 2,45 4,84
11. 0,64 0,05 0 4 1,47 0,43
12. 1,10 0,08 0 5 1,37 0,24

YnopenHu npuka

TECTYy ITpeMa PaspeirMa, a 110 KaTeropujama, Jiar je
Ha Ipadukony 2. ¥ xareropuju 1, OZHOCHO ca Haj-

HVDKUM HOCTI/II‘HYhI/IMa

HJIKa IIPBOT I IPYTOT paspefia HeTo OHUX u3 Tpeher

60
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IpoHCHaT YYCHHUKa
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, N
1

3 HOCTI/II‘HYha Y4€HMKa Ha

je sHatHO Behu 6poj yue-

2

|I i

kareropuje rnocrurayha

Mnpeu Opapyrum ®tpehn BYeTBpTH

Ipaguxon 2. Iloctuinyha yuenuka Ha iieciily 3Hara ilo paspeguma.

1 4eTBpTOr. MebhyTum, CynpoTHO OdueKMBamNMMa,
3HATHO je BUIlle yYeHMKa APYror pa3peiay OBoj Ka-
TETOPUjU y OHOCY Ha IIPBU Paspefl, Kao U yYeHNKa
94eTBPTOT paspefia y omHOCY Ha Tpehu paspen, mro
61 ce JOHEK/Ie MOITIO JJOBECTU y Be3y ca Iporpa-

MOM HacTaBe U y4Yema O
TOIVIOTHUM ()EeHOMEHU-
Ma y OBUM paspefuma.
IIpexo 50% yue-
HIJKa IPBOT pa3pefia MMa
nocturayha y karero-
puju 2, xao u oxko 40%
y4eHMKa OCTa/INX paspe-
714, LITO je yjeHO KaTero-
pYja y KOjoj MMa HajBuIIe
y4eHMKa CBUX paspefa.
Moxe ce 3aK/by4uTH aa
je HajBehu 6poj yueHMKa
CBMX paspefia TadyHO pe-
mmo u3mebhy 20% n 40%
TecTa. Y Kareropuju 3,
ocuM y4eHuka Ttpeher
paspeqa, yodaBa ce cpas-
MepHO moBehamwe Opoja
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Y4YEeHUKa y 3aBUCHOCTH Of paspefia, IITO y HOTIY-
HOCTM BaXKI 3a KaTeropujy 4. VIspaxeno sehu mpo-
IieHaT y4yeHnka Tpeher paspena y kareropuju 3 mMo-
rao 6u ce objacuuTy Hajsehum ynenom cagpxaja o
TOIUVIOTHUM (peHOMEeHMMa Y IporpaMy HacTaBe U
y4erba 3a 0Baj paspeq.

HesamoBopaBajyha mocturayha ydenmxa
Ha TeCTOBMMA 3Hamba O TOIUIOTHUMM (eHOMEHNMMa
(Haeusler & Donovan, 2017) moTBpauIo je u 0BO
UCTpaKUBame, I7ie je IpocedaH 6poj 6omoBa Ha Iie-
JIOM y30pKy 610 13,53 op Mmakcumanuux 40. AHamm-
3a mocturHyha y4eHmka Ha I[eJloM Y30pKY IO KaTe-
ropujaMa I0Kasyje jia Cy fABe IeTIHE YYeHUKA Y Ka-
TEropyju 2, IOK je MpUOIVKHO jefHaK 6poj ydeH!-
Ka (OKo jeffHe 4eTBpTMHe) y Kareropujama 1 u 3. Vc-
og, 10% y4eHuka je y xkaTeropuju 4, oK y KaTero-
puju 5 HeMa yuyeHuka (Ipaduxon 1). Ounrnegsno na
je Buie of 90% ucnuTaHMKaA PEIN/IO TeCT Ha HU-
BOY IIpBe TpU Kareropuje (MakcumanHo 60% 3anma-
Taka Ha TecTy). OBuM je mOTBpheHa mpBa XuUIoTe-
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penuu Opoj 3amaTka

3a, 110 K0jOj YYEHMIM Off IIPBOT IO YeTBPTOT paspe-
7la OCHOBHE IIKOJIe HUCY CHOCOOHM Ja /1ajy Hay4HO
TauyHe OATOBOpE O arperaTHMUM CTamMMa CYICTaH-
e, CTPYKTYpM CYICTaHIle, TeMIIepaTypy, TOIIO-
TY, IPOBODewmY TOIIOTE 1 ITT0OATHOM 3arpeBarmy
3emibe.

Ynopeguy mpukas pacnofene mnocturayha
ydeHMKa 110 3afialiiMa U KaTeropujama OAroBOpa
(TauaH, HemoTHyH 1 6e3 OrOBOpa) 3a Ije0 y30paK
#at je Ha Ipaduxony 3.

Kop mpBor 3amaTka KoepuIujeHT acyuMe-
Tpuje yKasyje [a je pacrofiena y4eHUMYKUX Ofro-
BOpa IOMepeHa [IeCHO Of Cpefibe BPeTHOCTN IIpe-
Ma BehuM BpemHOCTMMa, IITO 3HauM fAa je BehuHa
ydeHMKa fana TauHe oxprosope (Tabema 3, Ipadu-
KoH 3). Paciogena mocturnyha mo paspegnma (Ipa-
¢uxoH 4) mokasyje /ja MOCTOje He3HATHE PA3JIMKe
y cpasMepy TayHMX M HEMOTIYHMX OATOBOpA 13-
meby mmabux (mpBu u gpyru) u crapujux (tpehu n
4eTBPTH) paspefa. 3a pasamKy Off yIeHMKa Ha I10-

2 3 4 5 6 7 8 9 10 11 12

HTaya" oAroBOpP
HEIOTILYH OJIr'OBOP

W 0Oe3 oarosopa

Ipagpuron 3. Taurociti 0gio80pa Ha HOjegUHAMHUM 3agAUUMA HA TeCTILY 3a Ueo Y30paxk.
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4eTKy IpBor paspena (Blagdanic i sar., 2019), ounr-
JIeIHO [a CTAapyjy YYeHUIM pasyMejy Aa Cy Ipaul-
KacTe J CUTHO3PHACTE CYIICTaHIle Y YBPCTOM arpe-
raTHOM CTambYy.

Kop napyror sajaTtka KoeduIipujeHT acyuMme-
TpUje yKasyje Jja je pacrojena IoMepeHa JeCHO O
Cpefitbe BpeJHOCTM IpeMa BehumMm BpemHOCTMMA,
IITO ce MOXKe younTu 1 Ha Ipadukony 3, rae Buam-
Mo jia je BehnHa yyeHnka sajjatak ypajuua MOTIIy-
HO WM JIeTMMMYHO TAa4HO. YBUMIOM Y pacIoOfeny
nocturayha no paspennma (Ipaduxon 4) youeHo
je Jja je KoJ y4eHMKa IIPpBOT U IPYTOT paspefa yieo
TAaYHUX U JEIMMUYHO Ta9HUX OATroBapa l'IpI/I6}II/I)K-
HO jepHak. Hapame, ko yueHuka tpeher paspena
yZieo TaYHUX OATOBOPA je IBOCTPYKO Behn of ymena
JENMMMMUYHO TaYHUX, a KOJ YeTBPTOT paspefa je Taj
ofHOC OOpHYT. VI3 TecToOBa ce BUJENIO [ja CY YYeHN-
L[V MMaJ/IV HajBUIIIe TOTelIKoha IIpy Ipero3HaBamby
3Be3/ja KaO0 IPMPOHMX M3BOpa CBET/IOCTH, LITO je
PasyM/bMBO 32 y4€HUKe NPBOT M APYTOT paspena,
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TpONCHAT YUCHUKA

amu je 36ymyjyhe kaza je ped 0 yueHuIMMa 4eTBp-
TOT pa3pena.

Y 1pehem 3amaTky je pacrmopena momepeHa
IecHO of cpefe BpefHOCTU mpema Behum Bpeq-
HoCcTMMa. Pacnonena ogrosopa je caM4Ha OHMMA Y
IIPETXOJHOM 33/JaTKy, /i ca HelTo Behnum ynenom
y4€HMKa KOji HUCY [a/iy TadaH OATOBOP Ha 3aJjaTo
mutame ([padukon 3), LITO ce MOXKe TYMAauUTH BU-
II/M KOTHUTUBHMM HIUBOOM 3aj[aTKa.

Y 4eTBpTOM 3ajlaTKy KOoeUIMjeHT acyuMe-
TpUje yKasyje Ja je pacrojesna IoMepeHa JeCHO Of
Cpefilbe BpeJHOCTM IpeMa BehumM BpemHOCTMMA.
OBaxaB pesynTar jacHO je yowbuB Ha [padpuxony 3,
rje BUOUMO Jia je mpeko 90% y4eHMKa Jano TadyaH
OZrOBOp, a pacnozpena no paspenuma (Ipaduxon 4)
yKasyje Ja Cy y4eHMIM CBUX paspefa IOfije[THaKO
nobpo ypapmu 3agatak. OunrienHo je na BehnHa
ydeHMKa, 6e3 00631pa Ha paspeq, Ma y CBOM CIIOH-
TaHOM UCKYCTBY CHO3Han O IIOBE€3aHOCTU BUCHHE
cTyb6a TeYHOCTM Yy TEPMOMETPY U CHOJbAllllbe TeM-

neparype.

,\x\é yxb‘,\\’\\\’é

HTavaH oarosop
O HenoTnyH oAroBOp

W G6e3 onrosopa

pemuu Opoj 3amatka (1, 2, 3, 4) u paspen (I, 11, 111, TV)

Ipaguxon 4. Taunocini ogiosopa Ha 3agavyuma 1, 2, 3 u 4 iio paspeguma.
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Kop meror 3agarka je pacmopmena momepe-
Ha 3HAYajHO YJIeBO OfI Cpefilbe BPEJHOCTY IpeMa
MambyM BpefHOcTMMAa. OBakaB pe3y/iTar ce jaCHO
youaBa Ha [paduxony 3, rae Bupumo ga mpexo 90%
y4YeHMKa HMje Ta4HO OTOBOPUJIO HAa OBO IIUTambe,
IoK pacnofena mo paspepnma (Ipaduxon 5) yka-
3yje Ia y3pacT Huje yTUI[A0 Ha pas/MKe y pe3yra-
TMa. Bupumo fa TepMmuKa M30/1allMiOHa CBOjCTBA
BYHE U TOIUIOTHA IIPOBOI/BMBOCT aIyMMHUjyMCKe
¢donmje (Merana) HUCY €0 CBAKOHEBHOT MICKYCTBA
y4YeHMKa HUTH Cy YCBOjeHa TOKOM HacTaBe.

Kop mecror sagarka je pacmopiena momepe-
Ha JIEBO Off CPENEbe BPEJHOCTY IIPEMa MarbyIM BPEJI-
HocTtuma. Ha Ipadukony 3 ce Moke BuaeTH jja mpe-
Ko 70% ydyeHMKa HUje Ta4HO OATOBOPUIIO WIK je
JeMMMUYHO Ta4YHO OATOBOPMIIO Ha OBO INTAIbE, a
YBUJIOM y TECTOBE YOUYEHO je [ja Cy TM YYE€HUIIY IIPO-
OyCTUIM Ja 00pasjoXe CBOj IPeNIor MaTepujaia
3a JpuKy nocype. Pacriofena pesynrara o paspe-
muma (IpacdukoH 5) mokasyje ja ocToje pa3BojHe
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pasfuKe, jep je BUIe TaYHMX OiTOBOPA KOJ| Y4€HU-
Ka Tpeher u 4eTBpTOr paspefa y OfHOCY Ha OHe U3
IPBOT U IPYTOL.

Koeduumjent acumerpuje ykasyje aa je pac-
nojena y4eHMYKMX OfIFOBOpa Ha CegMOM 3afiaT-
Ky IIOMe€peHa 7IeBO Off Cpefilbe BPeJHOCTM IIpeMa
MamuM BpegHocTuMa. Ha Ipadpuxony 3 moxe ce
youuTn fa je Mano Buie of 10% y4eHuka gano Ta-
YaH OATOBOP, JIOK jé Y/leO Y4eHUKa KOjU Cy Jeu-
MIUYHO TAQYHO OATOBOPWIN WM HUCY Hany TadaH
OITOBOP MOJjefHAK. YBU/IOM Y PacIofie/ly pe3ynTa-
Ta 110 paspenuma ([paduxon 5) youbnsa je He3HAT-
Ha JMpeKTHa cpa3Mepa yCHEeIIHOCTH Yy pellaBaiby
OBOT 3aflaTKa I y3pacTa y4eHMKa, OTHOCHO yTHUIIaja
pasBojHOr paKTOopa.

Pacriopierna y4eHMYKMX OArOBOpa Ha OCMOM
3a[JaTKy je TIOM€peHa [JeCHO Off Cpefiibe BPEIHOCTU
npema BehnM BpenHoctuma. To morBphyje u Ipa-
¢duKoH 3, T7ie ce MOXKe yOuuTH Aa je mpeko 80% yde-
HIKa [ao TadyaH VIN eTMMWYHO Ta4aH OATOBOP.

]

B Tayan ogrosop

O xenoTnyH oAroBOp

W Ge3 onrosopa

pennu 6poj 3anatka (5, 6, 7, 8) u pazpen (I, 11, 111, IV)

Ipagpuron 5. Taunocili ogiosopa Ha 3agauuma 5, 6, 7 u 8 1io paspequma.
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Jobujenn pesynratu cy HeO4eKMBaHO KOOpK ¢ 06-
3MpPOM Ha KOTHUTUBHM HUBO 3a/jaTKa, IPU 4eMy Cy
ydaeHury Tpeher m 4eTBpTOr paspena OCTBAPWIIN
HeTo 60/ba mocTurHyha o y4eHnka npBor u fpy-
ror (IpadukoH 5), WITO ce MOXKe TyMauuTH /iBOja-
KO, Ka0 yTH1]aj IOHaB/batba I IPOIIPIBatba 3HAbA
0 CBOjCTBMMA arperaTHUX cTama y TpeheM paspeny,
a/i 11 pasBOjHUM (aKTOPOM.

Kop meBetor 3amaTka KoepMI[MjeHT acyuMe-
Tpuje yKasyje Ha TO Jia je pacIlofie/ia IoMepeHa JIeBO
Ofl Cpefiibe BPEJHOCTH TIpeMa MamUM BPEIHOCTH-
Mma. Hamume, ckopo monoBmHa y4eHMKa je IpaBuiI-
HO TIpelBHfieNia MoHalIawe 6anona (ma he ce xpe-
TaTy HaBMIIe), /N je objanmeme Kofi BehuHe uso-
CTasIo WM 6110 HEMOTIIYHO. YBUIOM y PacIofeny
nocturayha no paspenuma (Ipaduxon 6) youeHo
je ma ox mpBor fjo Tpeher paspesa pacTe mporeHaT
y4YeHMKa KOji Cy TaYHO OOPA3TIOKIUIN CBOje Tpef-
Bubame, JOK je ycIiex y4eHMKa 4eTBPTOT pa3pesia Ha
HMBOY OHMX U3 JIPYTOT, IITO yKa3yje Ha mpobmeM y
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Be3J Ca TPAjHOCTM CTEYEHNX 3Hama O IPOMeHaMa
Tena (CyICTaHIle) IpK 3arpeBamy u xnabhemy.

Y pecetoM INTamy je pacmopena HoMepe-
Ha 3HAYajHO JIeBO Off CPefilbe BPEJHOCTM IIpeMa
MamUM BpefHOCTMMA. IIpemMa pacromeny mocTur-
Hyha o paspenuma (Ipapukon 6) Moxe ce youn-
TI TIOfljefHAKO HepadyMeBame IpoBepaBaHOr (e-
HOMeHa (y3 TeK He3HaTHO 00/be pesy/TaTe y4eHMKa
tpeher paspepna), mTO yKasyje Aa je yIuiaj - Kako
pa3BojHOT (aKTOpa, TAKO U HACTaBe ~ 3aHeMap/bUB.
MoskeMo 3aK/bydNTI i Cy PeHOMEHM TI0Be3aHN ca
FaCOBUTVM arperaTHUM CTarbeM YYeHUIIIMA TelIKO
pasym/buBHY, 1ITO OTBPhYjy U HeKa Off IPeTXOJHMX
ncrpaxnpama (Stavy, 1991; Allen, 2010; Smolleck &
Hershberger, 2011).

Ha Ipadumkony 3 ce Buan ga oko 70% y4ueHu-
Ka HIje IaJI0 OfTOBOPE Ha jelaHaeCTO U JBAHAECTO
nMTambe, a fla je MPOIeHaT OHMX KOjU Cy Haly Ta-
YHe OAroBOpe 3aHeMap/pMBO Mamu. Pacrofena mo-
crurayha o paspeguma (Ipadukon 6) 3a jemanae-

B Tavan ogrosop
CHEenoTIyH OArOBOP

W 6e3 oarosopa

£ 00 g8 S s
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SN N

pennu 6poj 3amatka (9, 10, 11, 12) u paspen (I, I1, 111, IV)

Ipagpuron 6. Taurnociii ogiosopa Ha 3agavuma 9, 10, 11 u 12 tio paspeguma.
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CTU 3aJlaTaK IIOKa3yje fia off mpBor o Tpeher pas-
pefa pacTe yfieo MeMMMMUYHO TAYHUX OATOBOPA,
IOK Ce MCTOBPEMEHO yfleo HeTayHMX cMamyje. He-
OYeKVMBAHO, Y IBAHAECTOM 3a/JaTKy yodaBa ce Oyar
HOpacT IpOIleHTa HeTavHMX OJ[fOBOpA Off IPBOT
IO YeTBPTOT pa3pesa, To 6u ce MOITIo 06jacCHUTI
olajlalbeM MOTMBAlMje Y4eHNKa CTapujiX paspesia
3a OCMUIL/bABabe U M3HOIIEHhe KpeaTVBHUX Mpefl-
nora. Mo>keMo 3aK/by4uTH Aa Cy ImocturHyha yde-
HIIKa y 3a/lall¥IMa Ha HUBOY CTBapama BeoMa HUCKa,
IITO IOTBPhyje fa ce y HaCTaBHOj IIpaKcy He OCBe-
hyje moBo/bHa ma>kmba pasBojy BMIIMX KOTHUTHB-
HMX CHOCOOHOCTHL.

YnopenHa aHanusa nocTurayha y4eHnka mo
3a/jalMa U KaTeropujaMa Ofif0BOPa 3a I1€0 y30pakK
TIOKas3yje J1a, y3 HeKa OfICTyTIama, ca moBehameM Kor-
HUTUBHOT HMBOA 3aXTeBa y 3a/lalliMa pacTe Ipolie-
HaT y4eHMKa KOji HJCY Ia/iy TayaH OATOBOP Ha IN-
Tame, JOK Ceé ICTOBPEMEHO CMalbyje IIPOLIeHaT yJe-
HIKa KOjU CYy Janu MOTIYHO TayHe OfiTOBOpE, ILITO
ce MOTBPAU/IO U Y HEKMM APYTUM UCTPaKMBamblMa
(Fardin & Radmehr, 2013; Cvjeti¢anin et al., 2015).
IIpoueHaT y4eHMKa KOju Cy Janu [eTMMUYHO TauHe
oprosope Bapupa 6e3 Behe mpasmwiHocTM of 10%
1o 55%. Opcrynama cy youeHa y 4eTBPTOM, OCMOM
U IeBETOM 33a/IaTKY, I7ie Cy pe3ynratu 607bM off ove-
KMBaHUX, Kao 1 y TIETOM, I7ie Cy yYeHMIY TI0Ka3ann
HeoueKVBaHO Hucka nocrturHyha. IlotnyHnuja ana-
NM3a OBMX OJCTYIama 3axTeBanma 6u Jybrmbe carme-
JaBame HaYMHA ¥ 00MMa Ha KOjU Cy IpOydYaBaHU
cappxkaju obpahusanu y okupy HacraBe. Ha oc-
HOBY IIPETXOJHO PEYEHOT MOXKe Ce JeTMMUYHO II0-
TBPANUTY Jpyra XUIIOTe3a Jja MOCTUTHYha yyeHMKa
OTIa/Iajy ca MOPacTOM KOTHUTMBHOT HMBOA 3aJjaTKa.

Pasnuke y nocrurayhuma yyennka
PasIMYNTIX paspena

C o63upom Ha TO fia je Konmoropos-Cmup-
HOBJbEBJIM TECTOM YTBPheHO Ha yKymaH 6poj 6op0-
Ba Ha TECTY U [10 CBAKOM II0jeINHAYHOM NIUTakby He
3aJJ0BOJ/baBa HOPMAJ/IHy PacIofieNy, 3a UCIUTUBabe

pasmmuka mamel)y mocrurayha yuyenmka pasmmum-
THX paspena kopuinhen je Kpyckan-Bomicos Tecr.
OBaj TecT mokasyje CTaTUCTMYKM 3HAYAjHy pas-
JIMKY y TMOCTUTHYhy y4YeHUKa pasIMumMTUX paspe-
fa (HuBO 3Ha4ajHOCTM p<.001), mpu 4yemy je Bpexn-
HOCT XM-KBajpara 38.53 ca Tpu creneHa cinobope.
Hajsehy cpenmy BpemHOCT paHra (mro oprosapa
BPEHOCTU HENpeKNIHe IPOMEeH/bIBe) MMajy yde-
Huny tpeher paspena (299.72), morom ciefe yde-
Huny yerBpror (260.15) n npsor (209.11), a Haj-
Mamy y4eHMIu apyror paspezna (200.31). BpengHo-
CTU MeJiMijaHe IIpaTe UCTY PeROC/Ie]] Kao U PaHTOBH,
Ipy 4eMy OHa 3a y4eHMke Tpeher paspepa usHocu
16, yerspTor 14.50, npsor 11 1 3a y4eHuke gpyror
paspepa 10.25. IIpeTxogHu pesynraT ToBope fa ¢y
ydeHuu tpeher paspena ocTBapuIn HajBUIIA I10-
cTurHyha Ha TecTy 3Hama, LITO Ce JOHEK/Ie MOXKe
TYMauUTyU YUILEHNUIIOM JJja C€ Y OBOM Pas3pefly Y OK-
Bupy npepmera [Ipupopa u gpymrso ob6pabyje Haj-
BlIIIe HACTABHUX Cajipkaja BE3aHMX 3a TOIJIOTHE
(deHOMeHe. YUeHUIM TIPBOT U IPYTOT pa3pesia joIr
YBEK Ce HIUCY YIIO3HAJIU Ca TUM Cafip>KajuMa y OKBU-
PY HacTaBe, a yYeHMIIM YETBPTOI Paspefia BepoBaT-
HO HUCY joLI YCBOjU/IM 3HAbA.

[la 6u ce yTBpAwIIO Koje rpyte ce MehycobHo
pasnukyjy, ypaben je Man-BurtHujes tect u ymo-
pebusanm cy cBu paspegu mebhycobno. Tecr je mo-
Ka3a0 Jia He IIOCTOjM CTAaTUCTUYKM 3HaYajHa pas-
nmKa nsMehy nmocturnyha ydenmka mpBor u fpy-
ror paspena (p=.42), ogHocHo Tpeher m yeTBpTOT
(p=.05), IOK je KOJ OCTa/MMX IApOBa Ta pasiuKa
CTaTUCTUMYKM 3HavajHa (p<.001), mpm yemy cy mpo-
ceyHa nocturnyha Beha y crapujum paspennma. Ha
OCHOBY Koe(dUIIMjeHTa I, KOji je ToKa3aTesb BeyM-
4yHe YTHUIIAja, BUAVIMO JIa je yTUIlaj usMehy npsor n
Tpeher, ogHOCHO zIpyror u Tpeher paspena cpenmbe
BermmunHe (r=0.3), 10K je m3Mehy npBor 1 yeTBpTOT,
opHOCHO apyror u yerspror Manu (r=0.1) (Cohen,
1988). IlpencraB/beHn pe3ylTaTu AEMMMUYHO IIO-
TBphyjy Tpehy xumotesy ja mocToje cTaTMCTUYKI
3HaYajHe pas/MKe y MOCTUTHYhMMa yueHnKa mpema
y3PacTy, OfIHOCHO paspefy.

86



Heuje pasymesatve MOUn0HUX eHOMEHA y Tlo4elliH0j HACTLABY UPUPOGHUX HAYKA

3aK/bydax

Haunnu Ha Koje yd4eHMIM y IOYeTHOM IIpHU-
PONIHO-HAyYHOM 00pa3oBamy, U IIOpel YTHIaja
HacTaBe, TyMade U pasyMejy I0jMOBe O TOIIOTHUM
(beHOMeHNMa YeCTO Cy Y CYIPOTHOCTM Ca HayYHO
3aCHOBaHNM KoHIenTrMa. OBUM MCTpaKMBameM
je mpoBepaBaH HMBO pa3yMeBama OabpaHNUX II0j-
MOBa O TOIUIOTY KOJ] y4eHMKa Miaber mKosckor ys3-
pacta. JloOujeHn pesynTaTy HaBOfie Ha 3aK/bydak
fla YYEHUIM Off IIPBOT [0 YeTBPTOT paspefa HUCY
Y HOBO/PHOj MepM CHOCOOHU Jla TIpy>Ke HAay4HO Ta-
YHEe OATOBOpe O OfjabpaHMM TOIUIOTHUM IIOjaBa-
Ma I IPOLeCHMa, IIPU YeMy Ce YOuaBajy pas/iuke y
nocTurHyhnma Koy y4eHUKa pasau4amuTor y3pacTa,
K0 ¥ Ha 3aalMa Pa3ININTIX KOTHUTVBHUX HM-
BOa. AHanmM3a MOCTUTHyha ydyeHMKa 1o nuTamyuMa
je MOTBpAM/IA A YYEHUIIM HUCY Y CTalby fia OATO-
BOp€ 3aXTeBMMa 3aJJaTaKa Ha BUIINM KOTHUTBHIM
HMBOMMA Kao ILITO Cy eBalyupame 1 CTBapame, a
Y3pOK TOMe MO)Ke OMTHM TO IITO Ce Ca TAKBMM 3a-
XTeBMMa peTKo cpehy y HacTaBHOj mpakcu. Pesyi-
taty ynyhyjy Ha notpe6y 3a yBohemeM MHOBATHB-
HIIX HacTaBHUX cTpareruja (Gagic et al,, 2019), koje
61, mpema gocafanrmbuM ncTpaxkmupawnma (Allen,
2010; Ozmen, 2011; Chittleborough & Hubber,

JIutepatypa

2013; Haeusler & Donovan, 2020), tpe6ano na
oOyxBaTe TyMauelbe TOIUIOTHMX II0jaBa M IIpoljeca
KpO3 pasyMeBame YeCTUYHE CTPYKTYpe CYICTAHIIE.
I pyre umiukanuje Koje ciefe Ha OCHOBY Ho0Ouje-
HIIX pes3y/ITara ogHoce ce Ha byayha ncrpaxuBama
y Be3u ca 0BUM 1po6ieMoM. CIIMYHO UCTPAKMBabe
MOIJIO 611 Ce IOHOBUTY Ha C/IY4ajHOM Y30PKY, UnMe
O ce MOTBPAV/IN IPETXOHY Pe3yITaTU U HIUXOB
3Hauaj. JlogaTHO, KaKo OU ce IpeIo3HaNN IOXKesb-
HJI TIpaBIIY MHOBMpPama HaCTaBe Kojyu OV JOIpuHe-
mu 60/beM pasdyMeBamy TOIUIOTHMX IOjaBa U IIPO-
neca, 6170 O6M KOPUCHO MCIUTATH [a JIM ITOCTOjU
Be3a 1M3MeDy HeKMX INCUXOJIOMIKMX OCOOMHa ydye-
HJKa ¥ BUXOBUX nocturHyha y osoj obmactu. Ta-
kobe, Tpebaso 6u ucnMTaTV 1a 1M1 HEKM IHOBATUB-
HJI HaCTaBH) MOJIE/IN KOjyu OV ce IPUMEHUIN MOTY
ponpuHeTy yHanpehemwy nocturnyha yuenuxa. [lox
Oynyha ncrpaxuBama He ofpefie jacaH Ipasall Je-
JIOBama y HACTaBHO] IIPaKCH, IIOTPeOHO je yKasaTu
yuuTe/puMa fia IpobieM y pasyMeBamy ofpebhennx
II0jMOBa IIOCTOj .

3axeannuya. JlyryjeMo 3aXBaTHOCT MumaHu
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Summary

The method of interpreting thermal phenomena in the lower grades of primary school, which
avoids explaining these phenomena based on the particle structure of a substance, gives room for
pupils’ alternative ideas. The aim of this paper is to determine the level of pupils’ understanding of
thermal phenomena in the lower grades of primary school. For this purpose we developed a test of
knowledge of the following concepts: aggregate states of a substance, substance structure, temperature,
heat, and heat conduction. The research was carried out in primary schools in the towns of Sombor
and Kikinda and the sample consisted of 475 pupils. According to the obtained results, the lowest
achievement, between 0% and 20% of the maximum points, is observed much more among the pupils
of the first and second grades of primary school than among the pupils of the higher grades. In all
grades the majority of the pupils had between 20% and 40% of the maximum number of points.
There were no pupils with the highest scores. There was no significant statistical difference in terms
of achievement bewtween the first and second grade pupils, nor between the third and fourth grade
pupils, whereas this difference is statistically significant in other, higher pairs of grades (the final two
grades had the highest level of achievement). The research confirmed that there is an insufficient
impact of instruction on the level of understanding thermal phenomena among the pupils of the lower
grades, which requires finding new approaches to teaching this type of content.

Keywords: initial science instruction, thermal phenomena, pupils’ achievement, test of
knowledge




