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ANCTPAKT

NHTepAMCUMNANHAPHU U WUHTErpaTMBHW MPUCTYNW HACTaBW, HApPOYUTO Yy OKBUPY
STEAM KOHUEeNTa, CBe BULLE Ce MPeno3Hajy Kao epUKaCcHU HauMHK 3a yHanpehere
KOHLeNTya/iHOT pa3ymeBakba, MOTMBALMjEe M aHraXKoBakba YY4EHMKa, Kao U 33 NoACTU-
uakbe GU3NYKM aKTUBHOF yyerba Y OCHOBHOM 06pasoBamy. MMajyhu y BUAYy K/byyHy
yNory yuntesba y NnpuMeHn 0BaKBUX NPUCTYNa, Y OBOM paay UCMUTAHU CY HUXOBMU CTa-
BOBM Mpema WHTerpauuju cagpiaja Gu3MuKOr BacnuTarba U NPUPOAHMX HayKa y
HacTaBy MaTemMaTMKe, Kao M HacTaBHe MnpaKkce Koje npumemsyjy. UcTpaxkmsarse je
CnpoBeAeHo Ha y30pKy o 263 yunTesba 13 Penybivke Cpbuje, npymMeHOM yNUTHUKA
Koju je obyxBaTao ABe CKane CTaBOBa M YeTMPU NUTakba 3aTBOPEHOr Tuna. Pesyntatn
nokasyjy ga je sehuHa yuuTes/ba Oap jegHOM NMpUMEHWIA WMHTErpaumjy cagpikaja
dU3NYKOr BacnuTarba M MPUPOAHMX HAyKa Y HACTaBM MaTemMaTuKe, Mpu 4yemy je
WMHTEPAMCUMNIMHAPHA MHTErpaumja y npoceky buna 3acTyn/beHa y OKo jefHe yeTsp-
TMHE YacoBa maTemaTuKe. YYmTe/bu Cy WCMO/bUAW YITAaBHOM MO3UTMBHE CTaBOBE
npema oba obnuka WMHTErpauuje, ca M3pa)keHuje NO3UTUBHUM CTABOBMMA MNpema
WHTErpaLmju NpUpoaHMX HayKka u matematuke. O6pa3soBHU HUBO yuMTE/bA NOKA3a0 ce
Kao 3Ha4ajaH GaKTOp KOju yTMYe Ha CTaBOBe Mpema MHTerpaunju pusmnykor sacnura-
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tba M MaTEMATUKE, AOK roAMHe pafHOr MCKYCTBa HUCY MMaJie 3HadvajaH yTuLaj Ha CTa-
BOBE Mpema MHTerpaumnju GpUsMUKor BacnmTarba U MaTeMaTKe, HUTU Npema MHTerpa-
UMM NPUPOAHUX HayKa M maTemaTuke. [JobujeHW pesyntaTu ykasyjy Ha notpeby
javarba MHMUMjanHOr 06pa3oBakba yuuTe/bA M NpPOrpama CTPYYHOr ycaBpluaBakba ca
UM/bemM KBasUTETHWjE MOAPLIKE UHTEPAWUCUMMNAMHAPHUM U MHTErPaTUBHMM HacTas-
HWM NpaKkcama y OCHOBHOM 06pa3oBakby.

KmyuHe peun: uHmepoucyunauHapHa Hacmasa, STEAM obpasosatbe, uHmezpayuja
usuYKo2 8aACNUMAHA U Mamemamuke, UHMe2payuja npupodHUX HAYKa U mame-
MamuKe, yyumersu.

YBog,

Y caBpeMeHMM O6pPa3’OBHUM MUCTParKMBatbMMa W MPAKCKU CBe je M3parkeHwuja
notpeba 3a MHTEPAUCUMNINHAPHUM U UHTETPATUBHMUM MPUCTYNMMA HacTaBW, nocebHo
Yy OCHOBHOM 0b6pasoBaky. MHTerpaumja y HacTaBn nogpasymesBa OCMULL/bABake UCKY-
CTaBa yyerba Koja noBe3yjy n npesasnnase TPaAMLNOHAJIHE FPaHULEe HAaCTaBHUX npea-
meTa, omoryhasajyhu ydeHuLMMa [a ce ca cagprkajuma ynosHajy Ha LenoBUTUjU HaunH
(Darling-Hammond et al., 2020; Ignjatovi¢ & Miloradovi¢, 2018; Pavlovi¢ & Cicovic-
Sarajli¢, 2013). OBO je HapOYMUTO 3HAYajHO Y PaHMM FroAMHAMa LUIKOAOBaHa, C 063Mpom
Ha TO Aa Nepuoj, OCHOBHE LUKOJIe NPeACcTaB/ba BpeMe Y KOMe y4eHUUM pa3Bujajy camo-
noysgare y concreeHe STEM crnocobHocTM. MCKycTBa Koja YYEHUUM CTUYY TOKOM
OCHOBHOT U paHor cpefrer 06pa3oBarba MMajy K/byUHy yaory y obnnMKoBarby HUXoBOr
[O0XMB/baja KOMNETEHTHOCTM Kaga Cy Y NUTakby OCHOBHM MATeMaTUYKM U Hay4YHU NOj-
MOBMW, LWITO MOXe noacTahu MHTepecoBarbe 3a HacTaBaK LIKOJOBakba y obnactuma
nosesaHum ca Haykom (Ainley et al., 2008). MNopep, Tora, paHO AETUHCTBO NpPeacTaB/ba
naeanaH nepuopg 3a dopmuparbe 34paBUX KMBOTHUX HaBMKA KOje ce ogHoce Ha
penosHy dusnuky akTnBHocT (Expert Panel on Integrated Guidelines for Cardiovascular
Health and Risk Reduction in Children and Adolescents, 2011).

NHTepancumMnanHapHo obpasoBakbe y OCHOBHMM LWKOMaMa, nocebHo uHTerpa-
UMja matemaTMke U GU3MYKOr BacnuTarba, NPEACTaB/ba MepPCneKkTMBAH NPUCTYN yHa-
npehuBarby KOFHUTUBHOF M MOTOPUYKOF pa3Boja Aeue. TpaguumoHanHa HacTaBa YecTo
je yyeHuKe nocTas/basa y NACMBHY M CeAEHTapHY ynory, orpaHuyasajyhun moryhHocTtu
3a PU3MUKO KpeTarbe. MehyTum, cee Behn 6poj UCTparkMBakba YKasyje Ha CHaXKHy nose-
3aHOCT KpeTakba M KOTHULMje KoA, YYeHWKA OCHOBHUX U CPebMX WKOAA, Kao M Ha Kor-
HUTMBHEe A06UTU noBe3aHe ca ¢usnykom aktusHowhy (Doherty & Miravalles, 2019).
KombuHoBarEM NIOFMYKO-MaTeEMATUYKMX 3a4aTaka ca GpU3MUKOM aKTMBHOWNY, yYeHu-
UM yye Kpo3 MCKycTBO, yuspwhyjyhu pasymeBarbe MaTemMaTUUKMX MOjMOBa NyTem
nokpeTa u TenecHe MHTepakuuje (Ignjatovi¢ & Miloradovié, 2018, 2024). UcTparkuBarba
MOKasyjy Aa OBaKBM MPUCTYNW yHanpehyjy pasymeBatbe MaTeMaTUKe, UCTOBPEMEHO
nosehaBajyhun HMBO dU3MUKE aKTMBHOCTU U aHraxKoBakbe yYeHWKa Ha camom Yacy (Cec-
chini & Carriedo, 2020). MNopen HaBeaeHOr, cUCTEMATCKM npernen nutepatype obja-
B/bEH Y Yaconucy Y30aHuUya yKasyje Ha TO Aa NPUMEHA IOTUYKO-MATEMATUYKUX Urapa y
HacTaBu GM3MYKOr BACNUTakba NOAPIKABA NOCTU3aHe KaKO aKageMCKUX, TaKo U MOTO-
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PUYKMX UCXoaa Kog ydeHuKa mnahux paspega (Miloradovi¢ et al.,, 2024). KoHauyHo,
HeaaBHa meTaaHanm3a (Lau et al.,, 2026) Koja ce 6aBuna NpoyyYaBakbem MHTEPAUCUMU-
NAMHAPHUX UCTpaxusara y obnactmu STEAM obpasoBatba M ¢GU3MYKOr BacnmTaka
nokasasa je ga ce Hajsehu 6poj cTyguja ogHOCK yNpaBo Ha UHTerpaumjy Gusmnykor sac-
nuTatba U MatemaTvke. MaTemaTuKa ce YecTo UHTerpuile ca GU3MYKMM BacnUTakbEM
jep MHore MOTOpMYKE AKTUBHOCTM MPUPOLHO MOApasymeBajy bpojatbe, mepere U
nopehere, WTo omoryhasa AMPEKTHY NPUMEHY MaTeMaTUYKMX MOjMOBa KPO3 MOKpET.
Ocum Tora, KUHECTETUYKO yuetbe yHanpehyje pasymeBakbe ancTpakTHUMX UAeja, WTo OBy
KOMBMHALM]Y YMHU YeCTUM MPeaMeTOM UCTPaXKMBarba YCMEPEHUX Ha MOAPLUKY aKa-
AeMcKom U dusmykom passojy. OBu Hanasm notephyjy Aa je matemaTtuka, o4 CBUX
npeameta y okeupy STEAM KoHuenTa, npegmeT Koju ce Hajuewhe v HajedpuKacHuje
nosesyje ca ¢pusnukMm Bacnutawwem. O ykynHo 44 ctyauje obyxsaheHe HaBegeHOM
MeTaaHanusom, rwux 19 ncnutmeano je ogHoc GU3MYKOr BacmuTarba U MaTemaTuke,
WTO A0AATHO HarfawaBa 3Hayaj MHTErpuMCcaHoOr KypuUKyaymMa ¢GU3MYKOr BacnuTakba M
MmaTemaTuKe y NoACTULaky Ayb/ber yyera y OCHOBHOM obpasoBamsy (Lau et al., 2026).

MHTerpaunja NnpMpoaHMX HayKa y HaCTaBy MaTeEMaTUKE HApPOUUTO je BarKHa jep
omoryhaBa yyeHMUMMa fa MaTemaTUyke nojmoBe carneaajy y oOyHKUMOHANHOM W
eMMNUPUjCKOM KOHTEKCTY, YUMMEe Ce CMakbyje ancTpPaKTHOCT U yHanpehyje pasymeBatbe
nytem npumeHe. MNocToju BuLe pas3nora 3a UHTerpaumjy HayuyHMX caZprkaja y HacTaBum
maTemaTuke. [pBO, MaTeMaTMKa U NPUPOSHE HAyKe Cy KOMMNIEMEHTAapHe AUCUMNINHE
Koje ce ocnarbajy Ha 3ajeAHNYKe NpoLece Kao WTO Cy JIOTMYKO 3aK/byYnBarbe, Mepeke,
eKCnepumeHTHCake M aHanun3a nogartaka. MIHTerpncaHa HacTaBa NoAcTUYe yYeHUKe Aa
pa3ymejy Ha KOjuU HauMH MmaTeMaTUYKK MoAenn onucyjy nojase y npupoam (Ainley et al.,
2008), ponpuHocehu passojy STEAM KomneTeHLUMja 04, HajpaHujer y3pacTa.

[pyrv 3Ha4vajaH pasnor 3a MHTerpaumjy cagpaja NnpupoAHUX HayKa U maTema-
TMKe OZHOCK Ce Ha MOTMBALMjY M aHTaXKoBakbe y4yeHUKa. Kpo3 nuctparkmsadke 1 ekcne-
PUMEHTaNIHE AKTMBHOCTU YYEHWLUWN aKTMBHO YYecTBYjy y npouecy y4yewa, nosesyjy
ancTpaKTHe MOjMOBE Ca PeasiHUM XUBOTHUM CUTyaumjama M passujajy aybsbe pasyme-
Barbe maeja (Cecchini & Carriedo, 2020). Ha Taj HauMH maTemaTuKa npecTaje ga byae
WCK/bYYMBO TEOPUjCKA AUCLMUMIMHA U NOCTaje CPeACTBO 33 UCTPaXKuBakbe U objalubasa-
e NpupoaHux nojasa. Tpehu pasnor ogHoOCK ce Ha Pas3Boj TPajHOr U GYHKLMOHANHOT
3Harba. MHTerpmcaHu npuctyn gonpuHocu 6osbem namhetrby cagpikaja, jep yyeHuum yye
KpO3 BULUIE MOSANUTETA — BU3YESIHU, MPAKTUYHU U KOTHUTUBHU. Kako uctuuy Urkbato-
Buh n Mwunopagosuh (2024), yyere KpoO3 WMCKYCTBO M UHTEPAKUM]Y Ca OKPYKEHEM
[0BOAN [0 CTabUAHUjer KOHLLENTYaIHOT pa3ymeBarba U Herose AyropoyHe NpUMeHe.

BpojHa ucTpaxuBarba noTephyjy Aa MHTerpaumja NpMpPOAHUX HAyKa Yy HacTaBu
MaTeMaTUKe JOHOCKU 3HayajHe nejaroLke u pa3BojHe npeaHoctu (Dzinovié, 2017). Mpe
cBera, NoACTUYE BULIE KOTHUTUBHE CMOCOOHOCTM KAo LITO CY aHAaNUTUYKO MULLBbEHE,
pellaBarbe npobiema u TpaHcohep 3Hatba M3mehy pasnnumtux obnactu. Takohe, youe-
HO je Ja WHTepAMCLUMNAMHAPHM MoAaenn HactTaBe nosehaBajy MHTepecoBakbe yYeHMKa
3a STEM o6nact, nocebHO y OCHOBHOLLKO/ICKOM y3pacTy, Kafia ce CTaBOBM Npema Hay-
UM 1 matemaTtuum Tek popmmpajy (Ainley et al., 2008).
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Mopen, KOTHUTUBHUX, MHTErpaLmja LOHOCKU U adeKTUBHE NPeaHOCTH, YKby4yjyhu
nosehaHy mMoOTMBaUMjy, MO3UTUBHUjE eMoLMje NPemMa yyery W CHaXKHUjU [OOXKUB/bLA]
ycnexa. MaptuH u Myprtar (Martin & Murtagh, 2017) HaBoge Aa HacCTaBHULUM KOjU Y
HacTaBM MaTeMaTUKe YK/bydyjy MOKPET M UCTParKMBayKe aKTMBHOCTM youaBsajy Behe
33/10BOJbCTBO M aHTraXKOBakbe YYEHWMKA, Kao M jadyarbe TUMCKOT paZa U camonoy3aakba.

HaBegeHu Hanasu ogpaxkasajy rnobanHe TpeHAOBe y AUTEPaTypu Koju Harna-
LUaBajy 3Ha4aj MHTepAUCUMNANHAPHMX NpucTyna y STEM obpasoBamy (Lau et al., 2026;
Li et al., 2019). HactaBHMUM U yunTe/bM Hajuewhe UCTUYY Aa MHTErpaumja HaydyHuMX
cafp:kaja noapkaBa 60/be pasymeBarbe MaTEMATUUYKMX MOjMOBA U CTULAHE TPaAjHOT,
NPUMeH/bUBOT 3Haka. OBO je y CKnay ca MOAEe/NIMMa UHTErpMCaHOr yyera Koju npo-
MOBMLY MPAKTUYHY NPUMEHY MATEMATUUYKMX BELUTMHA KPO3 HayyHe eKCrnepumeHTe,
Mepere M aHann3y noaaTaka. MHTerpaumja npMpoaHMX HayKa y HacTaBu MaTemMaTuke
He caMo Za NoAp)KaBa pasymeBatbe U NPUMEHY MaTeMaTUUKMX NojmoBa, Beh noactnye
N UCTPaXKMBAYKy OpPMUjeHTaUMjy YYEHWMKA, KPeaTMBHOCT M KPUTUYKO MUlberse. OHa
omoryhasa npenasak ca TpaguuMoHanHe, NPpeaMETHO M30/10BaHe HacTaBe Ka AMHAMM-
YHOM, UCKYCTBEHOM Yy4Yerby Koje MoBesyje Teopujy 1 Npakcy. Mako HacTaBHUUM U yuuTe-
JbU NpenosHajy nejarowKy NoTeHUMjan MHTErpucaHux NpUCTyna, oHW Takohe mctuyy
notpeby 3a AOAATHUM CTPYYHUM ycaBplUaBarbeM W MHCTUTYLMOHANHOM MNOAPLIKOM
Kako 6u ce obesbeanna gocnegHa u epukacHa npumeHa y o6pasoBHOj NpaKcu.

YNpPKOC CHaXHOj TEOPUjCKOj U eMNUPMUjCKOj NogpLILU UHTEPAUCLUUNINHAPHO]
HaCTaBM, HacTaBHA MNpaKca yyuTesba 3HaYajHO Bapupa. McTpa)kmBarbe cnpoBeseHO
mehy yuntessuma y Cpbujm (Milanovié i Maksimovié¢, 2021) nokasano je ga 55,7% toux
NPEeBacxo4HO KOPUCTU TPaAULIMOHaIHM, NpeaaBaYyku CTUA HacTase (ex cathedra). Nako
je oBakaB mpucTyn eduKacaH 3a NMpeHoLWere CagpiKaja, OH YecTo U30/yje HacTaBHe
npegmeTe U He NoApPXaBa Pa3BOj HU UHTEPAUCLUMNINHAPHOI MULL/bEHA HUTU Kpea-
TUBHUX BELWTUHA HEONXOAHWX 33 peLlaBarbe C/OXKEHWX npobnema caBpemeHor Apy-
wTBa. BehnHa cutyaumja n npobaema ca Kojuma ce yyeHULM aaHac cycpehy seoma cy
CNOXEHU U PETKO MMAjy CaMO jefHO TayHO pellere, Te 3axXTeBajy 3Hakba U3 BuULIe
aucuunaunHa (OECD, 2018). AKo ce y3me y 063Mp CTanHO YMHOXKaBakbe 3Hakba Yy caBpe-
MeHOM JpyLTBY Koje ce 6p30 Mera, y NnojeguHUM obnactuma 3Hakbe pesatTueHo 6p3o
3acTapeBsa, AOK Y APYrMM, NOMNYT MaTeMaTUKe, OCHOBHM KOHLLENTU OCTajy CTabuaHu, anm
ce MeHbajy HAa4YMHM HbUXOBE NPUMEHE M KOHTEKCT Y KOMe ce KopucTe. Y ToM cMmucay, nyT
[0 3Hatba NocTaje NoAjeaHaKo BaXKaH Kao M CaMo 3Hakbe Koje yyeHuum ctudy (Pordevié
i sar., 2020).

Monasehu of, HaBegeHOr, BaXHO je MCMMTATU KaKo yuuTesbu nepuunupajy
NHTePAMCLMNAMHAPHY HacTaBy, a NocebHo MHTerpauujy GUM3nYKor Bacnutarba ca mare-
MaTMKOM M MPMPOAHMM HayKama. He nocToju Bennkun 6poj nctpaxunsarba Koja ce 6ase
NPUMEHOM OU3UYKMX AKTUBHOCTM Y YYMOHULM, KAO HU MUCMUTMBAHEM MULLBbEHA
HaCTaBHWMKa M yunTes/ba O NPeAHOCTMMA OBe MHTerpaumje 3a yyere W NoHalare y4ye-
HuKa (Gilmore et al., 2024). MocTojehe cTyanje, Koje cy YECTO OrpaHUYEHE MasIUm
y30pLMMa, YKa3yjy Ha TO Aa HAaCTaBHMLM 3anaajy BuLIe NO3UTUBHUX epeKaTa NpumeHe
OUBMYKMX aKTUBHOCTM Y YYMOHWUM, YK/bydyjyhn nosehaHy KoHUeEHTpaumjy ydYeHuka
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(Gadais et al., 2020), Behy pa3HOBPCHOCT U yXMBakbe y HacTasu (Lerum et al., 2021), kao u
nobosbluakbe y akafeMCKUMm 1 buxejsmopantmum ncxoguma (Warehime et al., 2019).

Mako uHTerpaumja STEM cagpkaja u dpusmykor Bacnutarba gobuja cee BuLe
nakre, jefHa cTyamja npeceka cnposBeAeHa Ha y30pKy og 165 HacTaBHMKa pusmykor
BacnuTakba Y XoHr KoHry nokasana je ga je camo 19,4% wux u3jasuno aa noHekasg nam
yecTo uHTerpuwe STEM obpasoBarbe y CBOj HAacTaBHW pag,; Wnak, NO3UTUBHU CTaBOBM,
noap»asajyhe Hopme 1 A0XKMBI/baj KOHTPOJIE CHAXKHO cy nNpeasuhanu HUXoBy Hamepy
Oa npuxeaTe U peanusyjy Takse 4yacose (Li et al., 2019). CanuHO Tome, KBaAUTATUBHA
eBasyaumja nporpama ,Active Classrooms”, Koju je peannsoBaH y MPCKMM OCHOBHUM
wkonama (Martin & Murtagh, 2017), npy»Ka KOMMNAeMeHTapHy MepCcrneKTUBY: HaKOH
obyKe ycmepeHe Ha yK/bydMBakbe NOKPeTa y HaCTaBy MaTEMATUKe, yUUTe/bU Cy UCKaA3a-
/I BUCOKO 33Z10BO/bCTBO M youmau Behe aHra)oBakbe yYeHWKa, aM Cy UCTOBPEMEHO
naeHTMOMKOBANN HeJ0CTAaTaK BPEMEHA M pecypca Kao KibydHe npenpeke. Mako je cTy-
AMja cnpoBefeHa Ha PesaTMBHO ManoM Y30pKY yuuTesba, obyxsaTuna je sehu 6poj
YYEHMKA KOjM Cy MUCKa3asM BUCOK HMBO 3340B0/bCTBA, Harnawasajyhu nocebHo BpLtba-
YKY MHTepaKLUMjy, 34paBcTBEHE KOPUCTM M noBehaHy akaZeMcKy MOTUBaLMjy.

Monasehwu of, pesynTaTa paHUjUX UCTPAXKMBAHba M YOUEHOT HeAOCTaTKa cTyamja y
0BOj 06/1aCTK, Y OBOM UCTpaXKuBary obyxsaheH je Behu y3opaK yuntesba U LWMPK CKyn
Bapujaban ca UM/bEM UCMUTUBAHbA CTEMEHA NPUMEHE UHTErpaLmje y HaCTaBHOM pajgy U
CTaBOBa yyMTesba Npema NoBesuBatby MaTemaTuKe ca GUSUYKMM BacnUTakbem U npu-
POAHMM HayKama, Kao M MCMUTMBakba Pas/iMka y O4HOCY Ha PafHO MCKYCTBO WM HUBO
obpasoBatba yumTesba.

Metop
Lns/b ucrparkusama

Unb uctpaxkmnsarba 610 je ga ce MCnuUTajy CTaBOBM M nepuenuuje ydutesba y
BE3M Ca MHTerpaumjom cagpkaja ¢pusmukor sacnutarba M Cseta oko Hac/Mpupoga m
apywrtso (COH/MuM) y HacTaBu maTtemaTuKe, ca NnocebHMM GOKycom Ha Komnapaumjy
oBa ABa 06/1MKa UHTerpaumje.

Monasehn og uu/ba McTpaxkuBarba, dopmynuncaHa cy cnegeha ucTparkmBauka
nuTakba:

1. Ucnutatu ga v yumnTte b MHTErpuLLY caapkaje dpusanykor Bacnutarba n COH/Mun,
Yy HacTaBu matemaTuKe.

2. cnutaTu cTaBoBe yuuTes/ba MNpema WHTerpaumju ¢uaMuyKkor BacnuTaka vy
HacTaBU MaTemaTuKe.

3. UcnuTaTu cTaBoOBe yuyuTes/ba NpPema uHTerpauuju cagpskaja COH/Mu/ y Hacra-
BM MaTemaTuKe.

4. YTBPAMTU @ M NOCTOjM Pas3avKa y CTaBOBMMA YyUMTe/ba U CTENEHY NpumeHe
WHTerpaumje y ogHocy Ha pagHO UCKYCTBO M HUBO 06pa3oBakba.
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Y3opak

NUcTparkmBarbe je cnpoBeseHo 2023. roanHe. Y3opak je 06yxBaTMo yKynHo 263
yuntes/ba M3 OCHOBHMX WKona y Penybavum Cpbuju. Mogjaun cy nNpuKyn/beHu
NPUMEHOM aHKETHOT YNMUTHWUKA KOju je AUCTpUbyMpaH eNeKTPOHCKUM nyTem (OHAajH
dopma). Yuewhe y uctparkusarwy 610 je 40OPOBO/LHO M AHOHWMHO, a Y30paK je
dopmupaH Kao npurogaH (HenpobabuanMcTUYkK). CBU UCNUTAHULM CY KNAacUPUKOBAHN Y
KaTeropuje npema roaMHama pafHor UCKycTBa U HMOBY obpasoBarba. CTPYKTypa y30pKa
npukasaHa je y Tabenum 1.

Ta6ena 1
CmpyKmypa y30pKa y 00HOCYy Ha 200uHe padHoe uckycmea (WE) u obpa3osHu Hugo (EL)
lfoamHe pagHor UCKycTBa O6pa3oBHM HUBO
(WE) (EL)
OcHOBHe Macrep
foanHe 0-12 13-24 25— O6pasosate Buwa aKap'EM.CKe aKap'EM.CKe

WwKona cTyavje cTyavje

(BLU) (OACQ) (MAC)

dpeKkseHuMje 113 75 75 PpekBeHUMje 24 115 124
MpoueHTH 43,0 28,5 28,5 [MpoueHTn 9,1 43,7 47,1

HanomeHa. Ckpahenunue WE (work experience) u EL (education level) ogHoce ce Ha pagHO UCKYCTBO M HUBO
obpa3oBatba MCMMUTAHMKA.

UHCcTpyMeHTH

Kao MHCTpYMEHT ncTparkmBatba KopuwheH je yNMUTHUK KOju ce cacTojao U3 Tpu
Aena. Y npBom geny npuKyn/beHu cy onwTty nogaum o yuutesbMma (pafiHO MCKYCTBO,
HMBO 0b6pasoBarba M MecTo WKone). pyrn Aeo YyNUTHUKA 0ByxBaTao je YeTMpu NuTarba
3aTBOPEHOr TMNa Koja Cy Ce OAHOCU/IA HA YYeCTanocCT UHTerpaumje cagpaja dpusmukor
BacnuTarba M COH/Mu[ y HacTaBu maTtemaTvKe, NpU Yemy Cy OArOBOPWU OaTU KPO3
noHyheHe KaTeropuje yyectanoctv (HNp. HAKaAa, PeTKo, MOHeKaa, YecTo, yBekK). Tpehu
[e0 cagpao je age ckane: Ckasny cmasosa o0 UHMe2payuju usuykoz eacnumara y
Hacmasu mamemamuxe (APEM) n Ckany cmasoea o uHmezpauuju cadpxcaja COH/Mu/f]
y Hacmasu mamemamuke (ASM).

Ckana APEM cagp»ana je ocam TBparu (Tabena 2), Aok ce ckana ASM cactojana
of, NeT TBPAHW ca netocTeneHom ckanom Jlukeptosor Tuna (Tabena 3). 3a npoueHy
cTaBoBa KopuwheHa je netocteneHa JinkepTtosa ckana (1 — yonwre ce He cnaxem, 2 —
YINIaBHOM Ce He ciaxem, 3 — Hemam CTaBs, 4 — yr/1laBHOM ce c/axem, 5 —y notnyHocTn
ce cnaxem). Obe cKane KOHCTpyMcanu cy ayTopu paga, a Tepare cy popmynncaHe y
CKNlagy ca pesyntaTMma U UMMNAMKAUMjaMa NPEeTXOAHUX UCTPaXKUBarba U PeneBaHTHOM
nutepatypom (Cecchini & Carriedo, 2020; bordevic i sar., 2020; Ignjatovi¢ & Milora-
dovié¢, 2018, 2024; Lau et al., 2026; Martin & Murtagh, 2017).

14



CTaBOBM yynTe/ba O MHTEPAUCLMMNANHAPHO] MHTErpaunju: KomnapaTMeHa cTyauja ...

Tabena 2

CKkana cmasosa 0 UHMezpayuju usuyKo2 eacnumarba y Hacmasu mamemamuke (APEM)

O3Haka Teparba

PM1* ®u3nyKa aKTUBHOCT TOKOM Yaca MaTeMaThKe camo b1 omeTana yyeHuKe.

PM2* ®u3nyKa aKTMBHOCT Ha Yacy maTemaTuke 6U AonpuHena fowWwoj AUCUUNINHN
Yy4YeHMKa.

PM3* YyeHUK mopa ga byae MmpaH Kako 61 morao Aa MUCAK Ha Yacy maTemaTuke.

PM4* ®u3nyKa aKTUBHOCT Ha Yacy MaTeMaTuKe 61 ody3ena npesuLle BpemeHa.

PM5* ®Pu3nyKo BacnUTake U MaTemaTMKa Cy NOTMYHO PasANyUTL NpeaMeTH Koju ce
He Mory nosesaTu.

PME* He noctoju onpasaaH pasnor 3a noBe3uBarbe cagpkaja ¢pusMyKor Bacnutarba
€a MaTeMaTUKOM.

PM7 MpumeHa GU3NYKMX aKTUBHOCTM Y HACTaBM MaTemaTMKe MOTMBULIE JeLy 3a
yyerbe maTtemaTtuke.

PM8 MpumeHa $U3NYKMX aKTMBHOCTM Ha Yacy MaTemaTvKe AOMPUHOCK CTULAky

TPajHUjUX 3Hama.

HanomeHa. Tepare 03HayeHe 3HaKoM * GpopmynuncaHe cy HeraTMBHO U PeKoaMpaHe cy Npuankom obpage

noaaTaka.

HeratusHo dopmy/ivcaHe TBPAHE PEKOAMPaHE Cy Mpe M3payyHaBakba YKYMHUX
CKOPOBa, TaKO [a BULIM CKOPOBM YKasyjy Ha NO3UTUBHMje CTaBOBE Npema MHTerpauuju.

Ckana APEM cagp:u sehn 6poj HeraTMBHO GOPMYINCAHUX TBPAHbMU Ca LU/bEM CMatbe-

tba YTMLAja COUMjaNHO NOXKes/bHOr O4roBaparba, 40K Cy TBpAtbe Y ckann ASM dopmy-
nncaHe adMpmaTMBHO M O0AHOCE ce Ha mpoueHy moryRHOCTM MHTerpaumje y HacTaBHOj

npakcu.

MoysaaHocT ckasia nposepeHa je npumeHom KpoHbaxosor anda KoeduumjeHTa,
npu Yyemy cy u APEM ckana (o = 0.91) u ASM ckana (a = 0.94) nokasane BUCOKY MHTEPHY
KOH3MCTEHTHOCT.

Tabena 3

Ckana cmasoea o uHmezpayuju cadpxcaja COH/Mul y Hacmasu mamemamukxe (ASM)

O3Haka TepAara

sm1 MNocTtoje c_ap,p»(ajw CO!‘i/ﬂMﬂ, KOju Ce CMMUCAEHO MOFy peanu3oBaTh
MHTerpaLmMjom ca cafprKajuma matemaTtuke.

SM2 MuTerpucarbe cagpskaja COH/Mu[ Ha vacoBMma matemaTvke [OMPUHOCK
60/beM pasymeBakby MaTEMATUYKUX CagpIKaja.

SM3 MHTerpMCEI-b? c.ap,p»(aja COH/MunA, Ha uacoBuma MaTemaTuke omoryhasa
CTUL e TPajHMjUX 3Hakba.

sma MuTerpucarbe cagpikaja COH/Mu[ Ha 4vacoBMMa maTemaTuKe [04ATHO
MOTUMBULLE YYEHUKE 33 YUeHe MaTeMaTUKe.

SM5 Cagpxaju COH/Mu[A Ha yacoBuma MmaTemaTMke omoryhasajy cTuuarbe

NPaKTUYHO NPUMEH/bUBUX 3HAHA.
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O6paga u aHanM3a nogaraka

3a obpagy nopaTtaka KopuwheHe cy AECKPUNTUBHE CTaTUCTUYKe meToae (apu-
TMETUYKa CpeanHa, CTaHAapAHa Aesujauuja, GpekBeHUMje U NpoueHTH). 3a UCAUTU-
Batbe Pas/IMKa y CTaBOBMMA yuuTe/ba Y O4HOCY Ha PaZlHO UCKYCTBO M HMBO 06pasoBatba
KopuwheHe cy oarosapajyhe nHobepeHumnjanHe ctatuctuuke meroge. CTaTUCTMUKA aHa-
/133 NojaTaka M3BpLUEHA je Y Nporpamckom nakety SPSS.

Pesynrtatun

MpBUM UCTPaXKMBAUYKMM 33[aTKOM XKenenanm CMO Aa UCNUTAMO Aa AU yuYuTesbU
Bplle MHTerpauujy caapaja G13nUKor Bacnutarba M cagpkaja npegmetra COH/Mul y
HaCTaBM MaTeMaTMKe M KOJIMKO YecTo TO YMHe. BehuHa yuutesba y Halem y30pKy
(81,4%) oarosopuna je Aa je noHeKan UHTerpucana cagpaje pUanyKor BacnuTama y
HacTaBy MatemaTtuke. Kako 6MCMO yTBPAMAM yyecTasiocT OBe Mpakce, 04, yuutesba je
TPaXeHo Aa NPOLEHTYaIHO NpoueHe Bpoj YacoBa MaTeMaTHKe y NPETXOAHOj FOANHU Ha
KOjuMa cy KopucTuUAn cagpkaje Gusnykor Bacnutarba. [poceyHa BpeAHOCT U3HOCKAA je
22,36% (SD = 17,88). HewTo Behu npo-ueHaT ucnmutaHuka (86,3%) HaBeo je ga je 6ap
jeaHom mHTerpucao caapraje npegmera COH/MuM y HactaBy maTematuke. MpoceyHa
Yy4YecTanocT oBe UHTerpaumje y NpeTxoaHoj rogmHu nsHocuna je 26,85% (SD = 19,72).

Y UuM/by UCNUTUBAKbA CTABOBa Npema MHTerpaumju GusmMyKkor BacnuTarba M caj-
prkaja COH/Mu[, y HacTaBu maTtemaTuKe, UCNUTAHULM CY OLEeHUBANU CTENEH cnarakba
ca TBpArbama Ha ase ckane. Y Tabenn 4 npuKasaHu cy SECKPUNTUBHU CTAaTUCTUYKU MO-
KasaTesbM (apUTMETUYKE CpeauHe U CTaHAapAHe AeBujaunje) 3a nojegmHadHe TBpaHbe
W YKYMNHe CKane.

Ta6ena 4
JeckpunmusHa cmamucmuka 3a mepore APEM u ASM ckane
Teparea AputmeTunyka CraHpappgHa
cpepmHa (M) Aesuvjaumja (SD)
APEM PM1* 3,71 1,29
PM2* 3,73 1,29
PM3* 3,32 1,40
PM4* 3,58 1,32
PM5* 4,21 1,20
PM6* 4,16 1,20
PM7 4,17 1,05
PM8 4,05 1,05
PM general 3,87 0,96
ASM SM1 4,56 0,78
SM2 4,48 0,79
SM3 4,42 0,87
SM4 4,45 0,80
SM5 4,50 0,85
SM general 4,48 0,73
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[JeTasbHuja aHaNM3a AeCKPMNTUBHUX NOKa3aTesba yKa3yje Ha ogpeheHe pasnnke
y pacnogenu oarosopa namehy ase ckane. Kog APEM ckane yodeHa je ymepeHa Hera-
TUBHa acumeTpuja (skewness og -0,26 go —1,48), y3 penatMBHO M3pakeHy Bapwuja-
6unHoct ogrosopa (SD = 1,04-1,40), wTo yKasyje Ha Behy XxeTeporeHoCT CTaBOBa y4u-
Te/ba Npema uHTerpaumju GusnMykor BacnuTarba y HacTaBmM matematuke. MegujaHe Be-
huHe TBpAHK Kpehy ce namehy 4 1 5, AOK cy MmoaanHe BpPeAHOCTM Hajuewhe y HajBu-
LIOj KaTeropuju oaroeopa, WTo NoTephyje NpeTexKHO NO3UTUBHY OpUjeHTauMjy CTaBoBa,
anu y3 npucyTHe pasnuke mehy mcnutaHuumma. HacynpoT Tome, pesyntatm Ha ASM
CKanW MOKasyjy M3parKeHujy HeraTuBHy acumeTpujy (skewness op -1,53 pgo -2,02) u
nosuweHe BpeaHoctTn kurtosis (2,31-4,21), WTO yKasyje Ha BWUCOKY KOHUEHTpauujy
OAroBOpa y ropwem geny ckane. MegujaHe cBux TBpAHW U3HOCE 5, a AOMMHAHTaH
YyAE0 04roBopa Hasasm ce y KaTeropumju ,,y NOTNYHOCTU ce cnaxem”, LTO yKasyje Ha BU-
COK CTeneH XOMOreHOCTU M CTaBUAHOCTU MO3UTUBHUX CTABOBA y4MTe/ba MpPema UHTe-
rpaumju cagpxkaja COH/Mun/ y HacTaBu maTemaTtuke.

MHamsnayanHu pesyntati Ha ckanama APEM n ASM m3payyHaTh cy Kao npoce-
YHWM 36MPHU CKOp MO MUCNUTaHUKY. BpegHoctu PM general SM general npepcrassbajy
APUTMETUYKY CpeauHy 0BUX MHAMBUAYANHUX pe3yaTaTa 3a CBe ucnutaHuke. MpoceyHun
36MpPHM CKOP NO UCMUTAHUKY A0buWja ce aesberem yKYMHOT MHAUBUAYATHOT cKopa 6po-
jem CTaBKM Koje YnHe cKany, Yume ce aobwuja BpegHOCT y pacnoHy oarosopa Jinkeptose
ckane (Warmbrod, 2014).

Mpema Hapaujy (Narli, 2010), npoceyHe BpeAHOCTU Ha neTocTeneHoj Jlukep-
TOBOj CKanu Tymade ce y cknagy ca cnegehum wmHtepsanuma: 1,00-1,80 o3HavaBsa
BeOMa HM3aK HUBO cnaramwa; 1,80-2,60 Husak; 2,60-3,40 ymepeH; 3,40-4,20 BUCOK;
4,20-5,00 Beoma BMCOK HUBO C/iarama.

[pyry UcTpaxkmMBauykM 3afaTak OAHOCMO Ce Ha UCNUTUBAHbe CTaBOBa yuuTes/ba
npema MHTerpaumju GusnMYKor BacnuTakba y HacTaBu maTemaTuKe. [eHepasHo nocma-
TpaHo, pesyntat (Tabena 4) ykasyjy Ha TO 4a yuyuTe/bW MMajy MO3UTMBHE CTaBoBe
npema MHTerpaumnju GrUsnUKor BacnuTarba y HactaemM matematuke (PM renepan: M = 3,87;
SD = 0,96), mehyTm, npema Kputepujymmma Koje nocrassba Hapau (Narli, 2010), oBa
BPEAHOCT He AOCTUMKE HajBMLUM HMBO C/ararba Ha JIMKepToBOj CKanu.

AHanusa nojeanHayHux TBpAtbM APEM ckane nokasyje ga sBehuHa TBpAHM MMa
cpegrbe BpegHOCTM Koje OAroBapajy BUCOKOM WM BEOMa BMCOKOM HWMBOY Cnarama
(M > 3,40), wTo yKasyje Ha NpeTeXXHO NO3UTUBHE CTaBOBE Npema MHTerpauuju dbusny-
KOr BacnuTara y HacTaBu matematuke. Ouctpubyumja oarosopa AofatHo notephyje
0Baj Hanas, c 063Mpom Ha To Aa Cy MoAanHe BPeAHOCTU Ko CBUX TBPAHbM Hajuewhe y
HajBMLWIOj KaTeropuju oarosopa (5), ann y3 NpUCycTBO 0AroBopa y CBMM KaTeropujama,
LITO YKa3yje Ha oapeheHn cTeneH HeyjeAHa4YeHOCTM cTaBoBa Mehy yuntebmuma. Pesyn-
TaTW yKasyjy Ha TO Ja yuyuTesbu Yy BENUKOj mepu oabauyjy TBpare Aa du3MuKa akTus-
HOCT omeTa yyeHuKe (PM1), poBoau Ao cnabe ancumnavHe (PM2), ogysvma npesuiue
BpemeHa (PM4), unn ga ce GuU3MYKO BacnuUTatbe U MaTEMATUKA HE MOTYy CMWUCNEHO
nosesatu (PM5 1 PM6). Takohe, yunTes/bn U3paXkaBajy BUCOK HUBO Cilarakba Kaaa cy y
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NUTakby MOTUBALMOHE M 06PA30BHE KOPUCTU NpUMeHe GUBNYKMUX aKTUBHOCTU Y HacCTa-
BM maTematuke (PM7, PM8). U3y3eTak npeacTaB/ba 06pHYTO GOpPMy-IncaHa TBpAHba
PM3 (,YueHnK mopa aa byae mupaH ga 61 morao Aa pasmMuil/ba TOKOM Yaca maTema-
TUKe”), Kog Koje je yTBpheH ymepeH HMBO cnarawa (M = 3,32).

Y OKBWMPY MCTOr UCTPaXKMBAYKOT 3aJaTKa XKefeanm CMO a3 UCMUTamMOo Aa /v no-
CTOjU CTAaTUCTUYKM 3HAYAjHa Pa3/iIMKa y CTaBOBMMA yuuTes/ba Koju cy bap jegHOM UHTe-
rpucann GM3MYKO BacnuTarbe y HaCTaBy MaTeMaTUKe M OHUX KOjU TO HMKaZA HUCY yuu-
HUAN. Kao WTO je M 0OYEKUBAHO, YYUTE/bU KOjU CYy MMAJSIM UCKYCTBO Ca MPUMEHOM WHTe-
rpaumje ncKkasanm cy CTaTUCTUYKM 3HAYajHO MO3MTUBHMjE YKyNHe CTaBOBe Y OA4HOCY Ha
oHe 6e3 TakBor mckyctea (U = 2842,00; Z = -5,43; p < 0,01). OBaj Hana3 yKasyje Ha
NoBe3aHOCT NPAKTUYHOT UCKYCTBA Ca MO3UTUBHMUjUM CTaBOBUMA YyYuTesba.

Tpehu ucTpakmBaykm 3agaTak OAHOCMO Ce Ha WCMUTMBatbe CTAaBOBa Y4MTe/ba
npema uHTerpaumju caapaja npeametra COH/Mu/ y HactaBu matemaTuke. PesynTatu
MOKasyjy fa yuMTe/bu MCKasyjy BEOMa NO3UTUBHE CTaBOBE NMpema OBOM OBJIMKY UHTe-
rpauuje (SM general: M = 4,48; SD = 0,73). BucoKe BpeaHOCTU apUTMETUUYKUX CPEANHA,
YKa3syjy Ha BWUCOK CTeneH cnarakwa WCMMTaHMKa ca TBpArama ASM ckane. Kapa cy y
nuTakby nojeanHayHe TBpAtbe ASM ckane, BpeAHOCTU AECKPUNTUBHUX CTAaTUCTUUKMUX
napameTtapa yKasyjy Ha BUCOK HMBO C/arara Kog CBUX TBPAHN. YUnTe/bU Ce Y BENIMKO]
Mepu cnaxy aa ce cagpskaju COH/MuM, mory CMUCNEHO MHTErpucatTi ca MaTeMaTUKOM
(SM1), na TakBa MHTerpaumja JonNpuHOCK 60/beM pasymeBakby MaTeMa-TUYKMX NOjMOBaA
(SM2), omoryhaBa cTMuare TpajHujer 3Harba (SM3), 4oAaTHO MOTMBMLLIE YYEHMKe 3a
yyere matemaTvke (SM4) n omoryhaBa cTUUatbe NPAKTUYHO MPUMEH/BMBOT 3HAHbA
(SM5).

Takohe, ncnutaHo je Aa M NOCTOjU CTaTUCTUYKM 3HAYajHa pa3/ivKa y CTaBOBMMA
namehy yumtesba Koju cy 6ap jeaHom uHterpucanm cagpxkaje COH/Muf y Hactasy mate-
MaTUKe W OHUX KOjU TO HUCY YMHUAW. Pesayntath MaH-ButHu Y (Mann—Whitney U)
TecTa Cy NOKasanu Aa y4yuTesbM KOju Cy NpUMerMBanu MHTerpaLmjy uspaxasajy nosu-
TUBHMje YKYMNHe CTaBoBe Y 0O4HOCY Ha OHe KOju HMcy Bpwnamn uHterpaumjy COH/Mu/ un
matematuke (U = 3466,00; Z = -3,97; p < 0,01). OBu pesyntatv goaaTHo notsphyjy
NnoBe-3aHOCT MCKYCTBA M NO3UTMBHMX CTaBOBa, WTO ynyhyje Ha noTpeby obesbehuBatba
NPU-NUKa 3a CTULLAHE UCKYCTBA Y MPUMEHM MHTErpuUCcCaHUX NpucTyna.

YeTBPTUM UCTPAMKMBAYKUM 33[JaTKOM Kenenm CMo Aa UCNuTamo Aa fin ce CcTa-
BOBM yuuUTe/ba Pas/IMKyjy Yy 3aBMCHOCTWM of roAuHa pagHor uckyctea (WE) u HuBOa
obpasoBara (EL). KonmoropoB—CMMpPHOB TECT HOPMAJTHOCTM pacnogene NoKasao je aa
CKOpPOBW A06MjeHn Ha cKanama ctaBoBa APEM n ASM Hucy HopmanHo pacnopeheHu y
OKBMpPY MocmaTtpaHux rpyna. 36or Tora je 3a MCNUTMBAHbE Pa3fiMKa Yy CTaBOBMMA Y
oaHocy Ha WE n EL npumerseH Kpyckan—-Boauc Tecr.

Pe3ynTaTv HUCY NOKas3anu CTaTUCTMUKM 3HaYajHe pas/ivKe y CTaBOBMMA Y OQHOCY
Ha rogMHe PafHOT UCKYCTBa HM Ha HUBOY YKYMHUX CKOPOBA, HW Ha HUBOY MNOjeaUHAYHNX
TBpAtbM 06e cKane (Tabena 5).
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Tabena 5
Mopehere pe3yamama Ha ckanama APEM u ASM 'y o0Hocy Ha 200uHe padHoea uckycmea (WE)

Teparba x> df p
APEM PM1* 0,72 2 0,69
PM2* 0,52 2 0,76
PM3* 0,84 2 0,65
PM4* 3,01 2 0,22
PM5* 5,09 2 0,07
PM6* 0,37 2 0,82
PM7 2,81 2 0,24
PM8 4,28 2 0,11
PM general 2,24 2 0,32
ASM SM1 0,35 2 0,83
SM2 0,78 2 0,67
SM3 2,37 2 0,30
SM4 4,99 2 0,08
SM5 3,72 2 0,15
SM general 3,03 2 0,21

OBako fo0bujeHn pesynTaTi yKasyjy Ha TO Aa roavHe pagHoOr UCKYCTBa He npe-
[OCTaB/bajy 3Ha4YajaH GpaKTop KOjU yTUYe Ha CTaBOBE y4MTe/ba Npema uHTerpaumjm ¢msm-
YKor Bacnutarba U cagpaja COH/Mu/ y HactaBM maTemaTuke.

M3ocTaHak pasnunka namehy rpyna moxe ynyhunsati Ha TO 4@ OTBOPEHOCT npema
NPUMEHM MHTEPAUCUMNAMHAPHE HacTaBe 3aBUCKU U O ApYyrux ¢aKkTopa, Kao LWTo cy
MoryhHOCTU NpodecroHaNHOr ycaBpLUaBakba, IMYHA YBepeHa UM HAaCTaBHU KOHTEKCT,
LUTO 3aXTeBa Aa/ba UCTPAXKMBAHbA.

Ca ppyre ctpaHe, pesyntatm Kpyckan—-Boauc Tecta nokasanum cy CTaTUCTUYKMU
3HayajHy pas/iMKy y CTaBOBMMA Npema WMHTerpaumju GusmMykor BacnuTarba Y HacTaBy
MaTemMaTuKe y 0JHOCY Ha HMBO obpa3oBarba x3(2) = 14,46, p < 0,01 Ha HMBOY YKynHor
CKopa cKane (Tabena 6).

Kako bucmo ytBpaman nsmehy Kojux rpyna noctoje CTaTUCTUYKM 3HAYajHe pas-
NnKe y pesyntatmuma Ha APEM ckanu npumeHnnm cmo [JaHOB NOCT-XOK TecT. AHanu3a je
MoKasasia CTaTUCTMYKKM 3HaYajHy pa3nunKky namehy yumTtesba ca 3aBpLIEHOM BULLIOM LUKO-
JIOM M yunTe/ba Ca MAcTep akaJeMCKMM CTyaujama, Kao n uamehy yuntesba ca OCHOB-
HUM aKaJeMCKMM CTyAMjaMa U yuyuTes/ba Ca MacTep akafleMCKUM cTygujama. YumTesbu
KOju Cy 3aBpLUMAN MacTep CTyAuje UCKas3anu cy NO3UTUBHMje CTaBOBE Npema MHTerpa-
umMju GU3MYKOr BacnMTakba Yy HacTaBy MaTeMaTuKe Yy OAHOCY Ha yuuTe/be ca BULIOM
wKkonom (p <,01) n yuntesbe ca 3aBpLIEHMM OCHOBHUM cTyauMjama (p < 0,05).
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Tabena 6
Mopehere pezyamama Ha ckanama APEM u ASM 'y o0Hocy Ha Hueo obpa3osatba (EL)

TBpama x> df p
APEM PM1* 6,67 2 0,03
PM2* 4,68 2 0,09
PM3* 4,83 2 0,08
PM4* 9,90 2 0,00
PM5* 16,87 2 0,00
PM6* 15,02 2 0,00
PM7 12,13 2 0,00
PM8 11,28 2 0,00
PM general 14,46 2 0,00
ASM SM1 3,76 2 0,15
SM2 1,67 2 0,43
SM3 4,90 2 0,08
SM4 4,02 2 0,13
SM5 2,74 2 0,25
SM general 3,89 2 0,14

Kaga je pey 0 nojegMHayHuUM TBpAHbAMa, CTAaTUCTUYKM 3HAYajHe passivke
yTBpheHe cy Kopa, Bulwe TBparbu APEM ckane (PM1, PM4, PM5, PM6, PM7 n PM8).
JopatHa aHanM3a nNokasana je Ja yuyuTesbM Koju Cy 3aBpLUMAM MacTep CcTyauje uckasyjy
NO3UTMBHMje CTaBOBE Y OAHOCY Ha yYyuTes/be Ca BMLIOM WKoaom (PM4: p < 0,05; PM5:
p<0,01; PM6: p < 0,01; PM7: p < 0,01; PM8: p < 0,01) n y ogHocy Ha yyuTesbe ca
OCHOBHMM aKaZeMckum ctygujama (PM4: p < 0,05). Takohe, yuuTe/bM ca BULIOM
LIKOZIOM WMCKa3a/iM Cy HeraTMBHMje CTaBOBe y OAHOCY Ha y4yuTe/be Ca 3aBpLUeHUM
OCHOBHMM aKafeMCKUM cTyamnjama Ko Tepatbu PMS (p < 0,01) u PM6 (p < 0,05).

Ouckycunja

[obuvjeHn pe3yntati ykasyjy Ha TO Aa UHTEPAUCLUMNIMHAPHA UHTEerpaumja Kojy
yunTe/bU NPUjaB/byjy HUje MmapruHanHa npakca, Beh ce y npoceky npumeryje Ha npu-
6/IMKHO jefHOj YEeTBPTUHM YacoBa MaTeMaTuKe. To ce MOXKe cmaTpaTi oxpabpyjyhum
NnokasaTe/beM OTBOPEHOCTU yunTes/ba Npema NPUMEHN UHTErpucaHor NpUCTyna HacTa-
BM. HewTo Beha 3acTyn/beHOCT U yyecTanocTt uHTerpauuje cagpxaja COH/Mu n mare-
MaTUKe Yy O4HOCY Ha MHTerpaumjy G13nUYKOr BacnuTakba M MaTeMATUKE MOMKE YKasnsaTu
Ha TO fa yuuTe/bW A0KMB/baBajy caapaje COH/Mu/ Kao npupoaHuje nosesaHe ca
MaTeMaTUKOM.

YoueHu obpasal y CKnaay je ca pasmaTparbMMa U3 yBOAHOT fenla paja, npema
KojuMa cy nojegyHu obanuM MHTePAUCUMNANHAPHE MHTEerpauuje KOrHUTUBHO BMMKM
yynTe/bMMa, OLHOCHO BULLE CYy YCKNaheHn ca kbuxoBUM nocTojehnum nesarolwkum yse-
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petbMMa M HacTaBHUMM pyTuHama (Ainley et al., 2008), Aok Apyru, NonyT UHTerpauuje
¢du3nuKor Bacnutarba M MatemaTuKe, 3axTeBajy Behe oacTynarbe of, TPaAULMOHANHNX
HacTaBHMX npakcu (Ignjatovi¢ & Miloradovi¢, 2018, 2024). Crora, Beha 3acTyn/beHocT
nuterpaumje COH/Mn 1 matemaTvKe MOMKe 04parkaBaTi AyroTpajHO MPUCYTHe HacTa-
BHE TpaAuumje 1 NpaKkce, AOK UHTerpaumja GU3nYKor Bacnntara U matemaTuKke u gasbe
npeacTaB/ba pesaTMBHO MHOBATMBaH NeAaroLKn NpucTyn.

MehyTum, oBe Hanase Tpeba MHTepnpeTMpaTH yaumajyhu y 063up u WMpmn KoH-
TEKCT, Npe CBera pas/ivKe y Npupoam HacTaBHUx npegmeta. Cagpkaju u3 obnactu ceeta
oKo Hac/npupoge n apywrsa (COH/MnA) y Behoj mepn omoryhasajy cnoHTaHy v caa-
PKUHCKN BANCKY MHTErpaumjy ca mateMaTMKoOM, AOK GU3NYKO BacnuTare, 360r cBoje
cneunduyHe opraHusaumje, LM/bEBA U AOMUHAHTHO MOTOPMYKOF KapaKTepa, MnpyKa
Apyraunje u 4yecto pehe npenosHaTe NPWAMKe 33 MNOBE3UBAbE €A MATEMATUUKUM
cafpKajuma. Y ToM CMUCAY, Pas/inKe y 3acTyn/beHOCTM NojeauHNX 061nKa uHTerpaumje
He MOry ce NOCMaTPaTh MCK/bYYMBO KPO3 NPU3MY YBEPEHA U NeAaroLKUX pyTMHa yuu-
Tesba, Beh M KPO3 HauMH Ha KOjU OHW MPENO3Hajy U KOpUCTe NOTeHUMjane PasanymTmux
HacTaBHWUX 061aCTU 32 UHTEPAUCLMNIMHAPHO NOBE3MBakb-E.

Kapa je pey o cTaBoBMMa yuuTesba, pe3ynTaTv MOKasyjy Aa CYy OHU FreHepasnHo
NMO3UTUBHW MPEMa UHTerpaumju GU3nYKor BacnuTara y HacTaBy mMaTemaTUKe, aiu He
AOCTUKY HajBMLWM HUBO cnarama. MictoBpemeHo, NpucyTHa je oapeheHa HeyjegHade-
HOCT Yy 04rOBOPMMA, LITO YKa3yje Ha BapujabUAHOCT y nepuenumjama yunuTtesba. MNoceb-
HO je 3HayajaH Hafas3 y Be3M ca TBPAHOM [a YY4EeHUK MOpa Aa byae MMpaH Kako 6u
MOrao Aa pasMusba, rae je ytepheH ymepeH HMBO ciararba. OBO MOKe yKasMBaTu Ha
NPUCYTHOCT TPAAMULMOHANHNjUX CXBaTatba Y4Yerba M MOHallakba Y YYMOHULM, YaK U KOL
yuuTes/ba Koju MHaye MMajy NO3UTUBHE CTaBOBE Mpema WMHTerpaumju GUsMYKOr Bacnu-
Tatba M MaTemaTvke. OBaKBM Hafasm y CKAady Cy ca WMPUM pacnpaBama y 1mtepatypu
KOje yKasyjy Ha noctojatbe AyOOKO yKOpereHWX yBepera Koja MoBesyjy KOrHUTUBHY
aKTUBHOCT ca TefecHUM MmupoBarbem (Doherty & Miravalles, 2019), wto moxe npea-
CTaB/bATU NPENpPEKY 3a WUPY NpUMeHy GU3MYKM aKTMBHUX HACTaBHUX NPUCTYNa.

Ca ppyre cTpaHe, pe3ynTaTv NOKasyjy BEOMa BUCOK HUBO Caarara yumtesba Kaga
je peu o uHTerpaumju cagpkaja COH/MuA y HacTaBy matemaTuKe, y3 U3paxKeHy XOMOo-
reHoct oarosopa. OBakaB 0bpasaL, MOXKe yKa3nBaTh Ha cTabuaHuje n onwTenpuxsahe-
HO CXBaTakbe O CMUC/IEHOCTM U KOPUCHOCTM OBE BPCTE MHTErpaLmje y HacTaBHOj NpaKcu.

PesynTtaTtv Takohe NoKasyjy Aa yuuTe/bu KOjU MMAjy UCKYCTBO Y NPUMEHU UHTE-
rpaumje McKasyjy Nno3MTMBHMje CTAaBOBE Y OAHOCY Ha OHE KOju TAaKBO MCKYCTBO HEMajy,
KaKo y cnydajy dpusnyKor sacnuTarba, Tako u y caydajy COH/Mu/. Osaj Hanas yKasyje Ha
3Havaj NPaKTUYHOr MCKYCTBA Y dopmuMpatrby cTaBoBa U ynyhyje Ha noTpeby obesbehu-
Batba Beher 6poja npuaMKa 32 NPUMEHY MHTEPAUCLMNANHAPHUX NPUCTYNa Y HAacTaBu.

Kaga je pey o pa3nnkama y ogHOCY Ha rogMHe pagHor UCKYCTBa, Pe3ynTaTu yKa-
3yjy Ha TO Aa OHO He npeAcTaB/ba 3HayajaH dakTop y dopmupary CTaBOBa yuuTe/ba
npema nHTerpaumju. Hacynpot Tome, HMBO 06pa3oBarba NOKa3ao Cce Kao 3Ha4vajaH dak-
TOp Kaja je y NuTarby MHTerpaumja G1smnyKor BacnmTtarba U matemaTuKe. Mo3nTUBHM)K
CTaBOBW y4ynUTe/ba KOjW Cy 3aBPLUMIN MacCTep CTyauje mory ce objacHUTU pasfiMkama y
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MHUUMjaNHOM obpa3oBatby, C 063MPOM Ha TO Aa CaBPeMEHWjU CTYAMJCKU nporpamu y
Behoj mepu Harnawaeajy NpuCTyne ycmepeHe Ha YyYeHWKa U UHTEpPAUCLMNANHAPHE
meToge paga. Y Tom cmucay, aobujeHn pesyntativ OBOr UCTPAXKMBakba Y CKAady cy ca
Hanasmma crtyamje MaptuHa u MypTtara (Martin & Murtagh, 2017), y K0joj cy yuynTesbu
HaKoH cnpoBeseHe 0bOyKe ycMepeHe Ha WHTerpauujy MoKpeTa Yy HacTaBy MCKasanu
M3pa*KeHo NO3UTUBHE CTaBOBE Npema 0BaKBOM npuctyny. CAMYHOCT Hasa3a yKasyje Ha
TO 2 NO3UTMBHE Nepuenumje yuuTesba HACY CaMo pe3ynTaT UHAMBUAYANHOT UCKYCTBA,
geh mory 6UTM [0AaTHO OCHaXKEHe KPOo3 LiM/baHO CTPYYHO YCaBpLUaBakbe, Koje Aonpu-
Hocu 6o/bem pasymeBatby MefaroWKUX M PasBOjHUX KOPUCTU UHTerpauunje usmukor
Bacnutatba y STEAM koHuent. OBaj Hanas cyrepuwe ga CNPeMHOCT 33 UMHTepAUCLU-
NIMHAPHY HACTaBYy HUje UCK/bYYMBO PE3YNTAT UCKYCTBA CTEYEHOT Y NpaKcK, Beh je y 3Ha-
YyajHoj mepun 061IMKOBaHa TOKOM MHWULUMjaHOT 06pa3oBatkba yuuTe ba.

3a pas/iMKy oA Tora, y caydajy uHTerpaumje cagpxaja COH/Mu n matematuke
HWUcy yTBpheHe pasainKe y 04HOCY Ha HUBO 0BPa30Batba, LUTO MOXKE YKa3nBaTh Ha TO Aa
je oBaj 06aMK UHTerpaumje wupe npuxsaheH U marbe 3aBucaH og dopmanHor obpaso-
Bakba yumTesba. OBaKas Hanas AoaaTHo notephyje NPeTnocTaBKy Aa yunTes/by cagprKaje
COH/Mun/ poxuB/baBajy Kao NPUPOAHMjE NOBE3aHE Ca MAaTEMATMKOM, AOK MHTErpauuja
du13nyKor BacnuTarba U maTemMaTUKe U Aasbe NpeAcTaB/ba PeaTMBHO HOB U Makbe yCTa-
Jb€H NPUCTYN Y HAaCTaBHOj NPaKCH.

3aK/byyHa pa3maTparba

Umajyhu y Bngy 6pojHe npegHOCTU UHTEPAUCUMNANHAPHUX U UHTErpaTUBHUX
NpPUCTYna HacTaeu, nocebHo y okBupy STEAM KoHuenTa, Kao U 3Havaj nosehaka HMBOA
dM3NYKe aKTMBHOCTM YYEHUKA, Te Npeno3Hajyhu yuntesbe Kao jeaaH of, K/byuHUX dak-
TOpa Koju yTndy Ha 06pa3oBHY MpaKcy, HEONXOAHO je ucnuTath nocrojehe crake Ha-
CTaBHE MpaKce W CTaBOBE yyuTe/ba Npema MHTErpuMcaHoj HacTasu. Y cKnagy c Tum,
OCHOBHM LW/b OBOT UCTPaKMBakba 61O je Aa ce UCnUTajy CTaBOBM yunTe/ba NPEMa UHTe-
rpaumju ¢pusmykor sBacnutarba u cagpxkaja COH/MuM y HacTaBu maTemaTvike, Aa ce
YTBPAW Aa NV TaKBY MHTErpauujy nprmerbyjy y CONCTBEHO] HAaCTaBHOj NPaKCK, Kao U Aa
ce naeHTUPUKYjy bakTopu Koju mory yTuuati Ha dopmMmuparbe 0BMX CTaBOBa.

Pe3yntatu mucTpaxunsara nokasyjy aa je sehuHa yuntespa y y3opky bapem jea-
HOM MHTEerpucana cagpiaje ¢usmukor sacnutarba 1 COH/Mu/f y HacTaBy matematuKe.
Y npoceky, MHTepAUCUUNANHAPHA WHTerpaumja buna je 3actyn/beHa Ha NpUBAUMKHO
jeiHOj YeTBPTUHM YacoBa MaTeMaTuKe, LUTO Ce MOXKe CMATpaTh NO3UTMBHUM MOKa3za-
Te/bem CNPEeMHOCTU yynTes/ba 38 NPUMEHY UHTErpucaHux NpucTyna Hactasu. leHepan-
HO, YYMTE/bU CY UCKa3aan NO3UTUBHE CTaBOBE Npema MHTerpaumju Kako ¢usmnykor sac-
nUTakba Tako U cagpskaja COH/MuM y HacTaBy maTemMaTuKe, Npu Yemy Cy U3parkeHuju
MO3MTUBHW CTaBOBM youeHu npema uHterpaumju COH/MuM n matematuke. Hnuso obpa-
30Bakba NOKA3ao ce Kao 3HavajaH GaKTop Koju yTMye Ha CTaBOBE y4ynTe/ba Npema MHTe-
rpaumju GpuUsnYKor BacnuTarba M MaTemMaTUKe, AOK rOANHE PafHOr UCKYCTBA HUCY UMane
CTaTUCTUYKM 3HaYajaH yTULA] HX Ha CTaBOBE Npema MHTerpaunju GusnYKor Bacnutama
N MmaTemaTuKe, HU Ha cTaBoBe npema uHTerpaumju COH/Mu/A n matematuke. Pasnuke y
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CTaBoOBMMa Yy OAHOCY Ha 06pa3oBHM HMBO MOFYy Ce AOBECTM Yy Be3y Ca YMHEHMLOM A3
caBpeMeHuju Nporpammn nHUUMjanHor obpasosarba yumTesba y Behoj mepw Harnawasajy
WMHTEPAMCLMNIMHAPHE N MHTErPaTUBHE HAacTaBHe MpuUCTyne.

[obujeHn pe3yntaTi yKasyjy Ha 3Hayaj pasBujarba LM/baHMX Nporpama CTpyyHor
yCaBpLUaBakba 3a YUMTE/bE YCMEPEHMX Ha jauyarbe KOMMETeHUMja 3a MHTepAUCLUNAN-
HapHY MHTerpauujy. Mopepa Tora, pesynTaTi yKasyjy Ha notTpeby Aa/be MoAepHU3aumje
nporpama WHWUMjanHOr obpasoBarba yuuTe/ba, MOCEOHO Yy CErMeHTy MWHTerpaumje
du3nuKor BacnuTarba M MaTeMaTUKe, Kako bu ce byayhu yuntesbm 60sbe NpUnpemnan
3a NPUYMEHY MHTErpucaHmx u GU3NYKU aKTUBHUX NPUCTYNA yYery Y OCHOBHOM 06paso-
Batby. MMajyhu y Buay fa ce 0BO UCTParKMBAHE 3aCHMBA HAa CaMOMPOLEHU yuuTesba,
6yayha ucTpaxkunsarba moria 6u gonpuHetn Behoj BaingHoOCTM AobujeHmx pesyntarta
KOMBMHOBatbEM MOZATaKa M3 CamMOmMpOoLLeHa ca OMNCepBaLMjOM HAacTaBHE NpaKkce Wau
NPUMEHOM APYTrMX KOMMIEMEHTAPHUX METOAa.
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ABSTRACT

Interdisciplinary and integrated teaching approaches, particularly within the STEAM
framework, have been increasingly recognized as effective ways to enhance students’
conceptual understanding, motivation, and engagement, as well as to support
physically active learning in primary education when integrated with Physical
Education. Given the central role of teachers in implementing such approaches, it is
important to examine their attitudes and teaching practices related to
interdisciplinary integration. The aim of this study was to investigate primary school
teachers’ attitudes toward the integration of Physical Education (PE) and science
content into mathematics classes, as well as the practices they currently implement.
The research was conducted on a sample of 263 primary school teachers in Serbia
using a questionnaire consisting of two attitude scales and four closed-ended
questions. The results indicate that the majority of teachers reported having
integrated both PE and science content into mathematics classes at least once, with
interdisciplinary integration implemented, on average, in approximately one quarter
of mathematics lessons. Teachers expressed generally positive attitudes toward both
forms of integration, with more favorable attitudes toward science—-mathematics
integration. Educational level was found to be a significant factor influencing
attitudes toward PE—-mathematics integration, whereas years of work experience did
not significantly affect attitudes toward either PE—mathematics or science—
mathematics integration. The findings highlight the importance of strengthening
initial teacher education and professional development programs to better support
interdisciplinary and integrated teaching practices in primary education.

Keywords: interdisciplinary teaching, STEAM education, Physical Education and
mathematics integration, science and mathematics integration, primary school teachers.
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Introduction

In modern educational research and practice, there is a growing need for
interdisciplinary and integrated teaching approaches, particularly in elementary
education. Integration in the classroom involves designing learning experiences that
combine and connect traditional subject boundaries, allowing students to engage with
content in a more holistic way (Darling-Hammond et al., 2020; Ignjatovi¢ & Miloradovi¢,
2018; Pavlovi¢ & Cicovi¢-Sarajli¢, 2013). This is especially relevant in the early years of
schooling, as the primary school years represent a period when students develop self-
belief in their abilities as STEM learners. Students’ experiences during primary and early
secondary education play a crucial role in shaping their sense of competence in
fundamental mathematics and science concepts, which can foster interest in pursuing
science-related fields (Ainley et al., 2008). Additionally, early childhood is an ideal time
for establishing healthy lifestyle habits related to regular physical activity (Expert Panel
on Integrated Guidelines for Cardiovascular Health and Risk Reduction in Children and
Adolescents, 2011).

Interdisciplinary education in primary schools, particularly the integration of
mathematics and physical education, offers a promising approach to enhancing both
cognitive and motor development in children. Traditional education has often
positioned students in a passive and sedentary role, limiting opportunities for physical
movement. However, a growing body of research highlights the strong relationship
between movement and cognition in primary and secondary school students, as well as
the cognitive benefits associated with physical activity (Doherty & Miravalles, 2019). By
combining logical-mathematical tasks with physical activity, students engage in
experiential learning that reinforces mathematical concepts through movement and
embodied interaction (Ignjatovi¢ & Miloradovi¢, 2018, 2024). Research shows that such
approaches improve students’ understanding of mathematics while simultaneously
increasing their physical activity levels and classroom engagement (Cecchini & Carriedo,
2020). Moreover, a recent systematic review published in Uzdanica highlights that the
use of logical-mathematical games in physical education supports both academic and
motor outcomes in young learners (Miloradovi¢ et al., 2024). Finally, a recent meta-
analysis (Lau et al., 2026) evaluating interdisciplinary research in STEAM and physical
education found that the largest number of studies focused on the integration of
physical education and mathematics. Mathematics is often integrated with physical
education because many motor activities naturally involve counting, measuring, and
comparing, allowing for the direct application of mathematical concepts through
movement. Additionally, kinesthetic learning enhances understanding of abstract ideas,
making this combination a common focus in research aimed at supporting both
academic and physical development. These findings confirm that mathematics is the
most commonly and effectively connected subject to physical education within the
STEAM framework. Out of the 44 studies included in the analysis, 19 examined the
relationship between physical education and mathematics, underscoring the value of
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integrated physical education and mathematics curricula in fostering deeper learning in
primary education (Lau et al., 2026).

The integration of science into mathematics teaching is particularly important
because it enables students to view mathematical concepts within functional and
empirical contexts, thereby reducing abstraction and enhancing understanding through
application. There are multiple reasons for integrating scientific content into
mathematics instruction. First, mathematics and the natural sciences are
complementary disciplines that rely on shared processes such as logical reasoning,
measurement, experimentation, and data analysis. Integrated teaching encourages
students to understand how mathematical models describe phenomena in nature
(Ainley et al., 2008), contributing to the development of STEM competencies from an
early age.

Another important reason relates to student motivation and engagement.
Through research-based and experimental activities, students actively participate in
learning, connect abstract concepts with real-life situations, and develop a deeper
understanding of ideas (Cecchini & Carriedo, 2020). In this way, mathematics ceases to
be a purely theoretical discipline and becomes a tool for exploring and explaining
natural phenomena. A third reason lies in the development of lasting and functional
knowledge. An integrated approach contributes to improved content retention, as
students learn through multiple modalities—visual, practical, and cognitive. As noted by
Ignjatovic and Miloradovic (2024), experiential learning through interaction with the
environment leads to more stable conceptual understanding and its long-term
application.

Numerous studies confirm that integrating science into mathematics instruction
yields significant pedagogical and developmental benefits (DZinovi¢, 2017). Above all, it
fosters higher-order cognitive abilities such as analytical thinking, problem-solving, and
knowledge transfer across domains. It has also been observed that interdisciplinary
teaching models increase students’ interest in STEM fields, particularly at the
elementary level, when attitudes toward science and mathematics are still being
formed (Ainley et al., 2008).

In addition to cognitive benefits, integration provides affective advantages,
including increased motivation, more positive emotions toward learning, and a stronger
perception of success. Martin and Murtagh (2017) reported that teachers who
integrate movement and scientific inquiry activities into mathematics lessons observe
greater student satisfaction and engagement, along with strengthened teamwork and
self-confidence.

These findings reflect global trends in the literature emphasizing interdisciplinary
approaches in STEM education (Lau et al., 2026; Li et al., 2019). Teachers most frequently
highlight that integrating scientific content supports a better understanding of
mathematical concepts and the acquisition of lasting, applicable knowledge. This aligns
with integrated learning models that promote the practical application of mathematical
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skills through scientific experiments, measurement, and data analysis. Integrating science
into mathematics teaching not only supports understanding and application of
mathematical concepts but also fosters students’ research orientation, creativity, and
critical thinking. It enables a shift from traditional, subject-isolated teaching toward
dynamic, experiential learning that connects theory and practice. While teachers
recognize the pedagogical potential of integrated approaches, they also emphasize the
need for further professional development and institutional support to ensure
consistent and effective implementation in educational practice.

Despite strong theoretical and empirical support for interdisciplinary teaching,
teachers’ classroom practices vary considerably. Research conducted with in-service
primary school teachers in Serbia (Milanovi¢ & Maksimovi¢, 2021) showed that 55.7%
primarily use a traditional, teacher-centred lecture style (ex cathedra). While effective
for content delivery, this approach often isolates subjects and does not support the
development of interdisciplinary thinking or the creative skills needed to solve complex
problems in contemporary society. Most of the situations and problems students
encounter today are very complex, rarely having only one exact solution, thus requiring
knowledge of multiple disciplines (OECD, 2018). If we take into account the continuous
expansion of knowledge in a rapidly changing modern society, in some domains
knowledge becomes outdated relatively quickly, whereas in others, such as
mathematics, core concepts remain stable, but the ways in which they are applied and
the contexts in which they are used change. In this sense, the path to knowledge
becomes just as important as the knowledge that students acquire (Dordevi¢ et al., 2020).

Building on this, it is important to investigate how teachers perceive
interdisciplinary teaching, particularly the integration of physical education with
mathematics and science. There is a scarcity of studies examining teachers’ use of
physical activities in the classroom and the benefits they perceive for students’ learning
and behavior (Gilmore et al., 2024). Existing studies are often limited by small sample
sizes and suggest that teachers observe several positive effects of classroom physical
activities, including increased student focus (Gadais et al., 2020), greater variety and
enjoyment in lessons (Lerum et al.,, 2021), and improved academic and behavioral
outcomes (Warehime et al., 2019).

Although integrating STEM into physical education is gaining attention, a cross-
sectional survey of 165 primary and secondary PE teachers in Hong Kong found that
only 19.4% reported sometimes or often integrating STEM education into their
teaching; nevertheless, positive attitudes, supportive norms, and a sense of control
robustly predicted their intention to adopt such lessons (Li et al., 2019). Similarly, a
qualitative evaluation of the Active Classrooms programme in Irish primary schools
(Martin & Murtagh, 2017) provides a complementary perspective: following training
aimed at embedding movement into mathematics lessons, teachers reported high
satisfaction and observed greater pupil engagement, while also identifying time and
resource constraints as key barriers.
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Building on the findings of previous research and the identified lack of studies in
this area, this study included a larger sample of teachers and a broader set of variables,
with the aim of examining the extent to which integration is applied in teaching
practice, as well as teachers’ attitudes towards linking mathematics with physical
education and natural sciences, and differences in relation to teaching experience and
level of education. To build on previous findings and address existing gaps, the present
study involved a larger sample of teachers and a broader set of variables in order to
examine the extent of integration and attitudes toward combining mathematics with
physical education and science, as well as to explore differences based on teachers’
work experience and educational level.

Method

Research aim

The aim of the research was to investigate primary teachers’ attitudes and
perceptions regarding the integration of Physical Education (PE) and science content
into mathematics classes, with a particular focus on comparing these two forms of
integration.

Based on the aim of the research, the following research questions were
determined:

1. To determine whether primary teachers integrate PE and science content in
mathematics classes

2. To examine teachers’ attitudes toward the integration of PE in mathematics
classes.

3. To examine teachers’ attitudes toward the integration of science content in
mathematics classes.

4. To determine whether there are differences in teachers’ attitudes and the
extent of integration implementation in relation to their teaching experience and level
of education.

Sample

The research was carried out in 2023. The research sample included a total of
263 primary teachers from primary schools in the Republic of Serbia.

Data were collected using a survey questionnaire distributed electronically
(online form).

Participation in the study was voluntary and anonymous, and the sample was
formed as a convenience (non-probability) sample. All participants were classified into
categories based on their work experience and educational level. The structure of the
sample is given in Table 1.
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;:rzlftjre of the sample in regard to years of work experience (WE) and educational level (EL)
Years of Work Experience Educational Level
(WE) (EL)
Years 0-12 13-24 25— Education College BA MA
Frequency 113 75 75 Frequency 24 115 124
Percent 43.0 28.5 28.5 Percent 9.1 43.7 47.1

Instruments

The instrument used was a questionnaire consisting of three parts. In the first
part, background information about teachers was collected (work experience,
educational level, and school location). The second part included four closed-ended
questions about the frequency of integrating PE and science content in mathematics
classes, with responses provided through predefined frequency categories (e.g. never,
rarely, sometimes, often, always). The third part contained two scales: the Attitudes
toward Integration of PE in Mathematics Classes Scale (APEM) and the Attitudes toward
Integration of Science in Mathematics Classes Scale (ASM). The APEM scale contained
eight five-point Likert-type items (Table 2), and the ASM scale consisted of five five-
point Likert-type items (Table 3). A five-point Likert scale was used to assess attitudes
(1 — strongly disagree, 2 — mostly disagree, 3 — neutral, 4 — mostly agree, 5 — strongly
agree). Both scales were developed by the authors, and the items were constructed in
accordance with the results and implications of previous studies and literature
(Cecchini & Carriedo, 2020; Dordevi¢ et al., 2020; Ignjatovi¢ & Miloradovi¢, 2018, 2024;
Lau et al., 2026; Martin & Murtagh, 2017).

Table 2
Attitudes toward Integration of PE in Mathematics Classes Scale (APEM) items

Item codes Item

PM1* Physical activity during a mathematics class would only distract students.

PM2* Physical activity during a mathematics class would lead to poor discipline.

PM3* A student must stay still in order to be able to think during a mathematics
class.

PM4* Physical activity during a mathematics class would take up too much time.

PM5* PE and mathematics are completely different subjects that cannot be
connected.

PM6* There is no valid reason to connect PE content with mathematics.

PM7 Implementing physical activities in mathematics classes motivates children to
learn mathematics.

PM8 Implementing physical activities in mathematics classes contributes to more

lasting knowledge.
Note. ltems marked with * were negatively worded and were recoded.
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Negatively worded items were reverse-coded prior to calculating total scores, so
that higher scores indicate more positive attitudes towards integration. The APEM scale
includes a larger number of negatively worded items in order to reduce the influence of
socially desirable responding, while the items in the ASM scale are formulated
affirmatively and relate to the perceived possibilities of integration in teaching practice.

The reliability of the scales was assessed using the Cronbach’s alpha coefficient.
Both APEM scale (a =.91) and ASM scale (a = .94) showed high internal consistency.

Table 3
Attitudes toward Integration of Science in Mathematics Classes Scale (ASM) items

Item codes Item

SM1 There are science content areas that can be meaningfully integrated with
mathematics content.

SM2 Integrating science content into mathematics classes contributes to a better
understanding of mathematical concepts.

SM3 Integrating science content into mathematics classes enables students to
acquire more lasting knowledge.

SM4 Integrating science content into mathematics classes further motivates
students to learn mathematics.

SM5 Science content in mathematics classes enables the acquisition of practically

applicable knowledge.

Data processing and analysis

Descriptive statistical methods were used for data processing (mean, standard
deviation, frequencies, and percentages). Appropriate inferential statistical methods
were applied to examine differences in teachers’ attitudes in relation to teaching
experience and level of education. Statistical data analysis was performed using the
SPSS software package.

Results

The first research task aimed to investigate whether primary teachers use the
integration of PE and science content in mathematics classes and how frequently.

The majority of primary teachers in our sample (81.4%) stated that they had
integrated PE into mathematics classes sometimes. To determine the frequency of this
practice, teachers were asked to estimate the percentage of last year’s mathematics
classes in which they used PE content. The reported average was 22.36% (SD = 17.88).
A slightly higher percentage (86.3%) reported having integrated science content into
mathematics classes at least once. The average frequency of integration last year was
26.85% (SD = 19.72). These findings suggest that the interdisciplinary integration
reported by teachers is not a purely marginal practice, but is implemented, on average,
in approximately one quarter of mathematics lessons. This may be considered an
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encouraging indicator of teachers’ openness to using an integrated teaching approach.
The slightly higher prevalence and frequency of science—mathematics integration
compared to PE-mathematics integration may indicate that teachers perceive science
content as more naturally aligned with mathematics content.

To investigate attitudes toward the integration of PE and science content in
mathematics classes, participants were asked to rate their agreement with items on
two scales. Table 4 displays the descriptive statistics (means and standard deviations) of
the individual items and general scales.

Table 4
Descriptive statistics for APEM and ASM items

Item codes Mean (M) Standard Deviation (SD)
APEM PM1* 3.71 1.29
PM2* 3.73 1.29
PM3* 3.32 1.40
PM4* 3.58 1.32
PM5* 4.21 1.20
PM6* 4.16 1.20
PM7 4.17 1.05
PM8 4.05 1.05
PM general 3.87 0.96
ASM SM1 4.56 0.78
SM2 4.48 0.79
SM3 4.42 0.87
SM4 4.45 0.80
SM5 4.50 0.85
SM general 4.48 0.73

A more detailed analysis of descriptive indicators reveals certain differences in
the distribution of responses between the two scales. For the APEM scale, a moderate
negative skewness was observed (skewness ranging from -0.26 to -1.48), along with
relatively pronounced variability in responses (SD = 1.04-1.40), indicating greater
heterogeneity in teachers’ attitudes towards the integration of physical education in
mathematics teaching. The medians of most items range between 4 and 5, while the
modal values are most often in the highest response category, confirming a generally
positive orientation of attitudes, but with noticeable differences among respondents.

In contrast, results for the ASM scale show a more pronounced negative
skewness (skewness ranging from -1.53 to -2.02) and elevated kurtosis values (2.31-
4.21), indicating a high concentration of responses at the upper end of the scale. The
medians of all items are 5, and the dominant share of responses falls within the
“strongly agree” category, suggesting a high level of homogeneity and stability in
teachers’ positive attitudes towards the integration of natural science content
(SON/PiID) in mathematics teaching.
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Individual scores on the APEM and ASM scales were calculated as mean-item
summated scores. The PM general and SM general values represent the mean of these
individual scores across all participants. A mean-item summated score is obtained by
dividing an individual’s summated score by the number of items constituting the scale,
resulting in a mean-item score for each individual that falls within the range of the
response continuum options (Warmbrod, 2014).

According to Narli (2010), for the Likert average scale 1.00-1.80 indicates a very
low level of agreement; 1.80-2.60, low; 2.60-3.40, moderate; 3.40-4.20, high; 4.20—
5.00, very high.

The second research task was to examine primary teachers’ attitudes toward the
integration of PE in mathematics classes. The overall findings, presented in Table 4,
suggest that teachers generally hold positive attitudes toward integrating PE content
into mathematics classes (PM general: M = 3.87; SD = 0.96); however, according to Narli
(2010), this result does not reach the highest level of agreement on the Likert scale.

Analysis of the individual APEM items indicated that the majority of items
yielded mean values corresponding to high or very high levels of agreement (M > 3.40),
suggesting broadly positive attitudes toward integrating PE into mathematics
instruction. The distribution of responses further supports this finding, as the modal
values for all items are most frequently in the highest response category (5), but with
responses present across all categories, indicating a certain degree of variability in
teachers’ attitudes. These results imply that teachers largely reject the notion that
physical activity distracts students (PM1), leads to poor discipline (PM2), takes too
much time (PM4), or that physical education and mathematics cannot be meaningfully
connected (PM5 and PM6). In addition, teachers strongly endorsed the motivational
and educational benefits of physical activity in mathematics classes (PM7, PM8), which
is in line with the findings of Martin and Murtagh (2017). An exception was observed
for the reversed item PM3 (“A student must stay still in order to be able to think during
a mathematics class”), for which teachers expressed a moderate level of agreement
(M = 3.32). This lower level of agreement compared to other items may reflect the
persistence of more traditional conceptions of learning and classroom behavior, even
among teachers who otherwise express positive attitudes toward PE—mathematics
integration.

As part of the same research task, we examined whether there was a significant
difference in attitudes between teachers who had integrated PE into mathematics
classes at least once and those who had never done so. As expected, teachers with
prior experience of PE integration expressed significantly more positive overall
attitudes compared to those without such experience (U = 2842.00; Z = -5.43; p < .01).
This finding indicates an association between practical experience and more positive
teacher attitudes.

The third research task focused on examining primary teachers’ attitudes toward
the integration of science content in mathematics classes. The results indicate that
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teachers expressed highly positive attitudes regarding this integration (SM general:
M =4.48; SD = 0.73). High mean values indicate a high level of agreement among
respondents with the statements of the ASM scale. With regard to the individual ASM
items, the values of the descriptive statistical parameters (means and standard
deviations) indicate that teachers expressed a high level of agreement across all items.
The results show that teachers strongly agree that science content can be meaningfully
integrated with mathematics (SM1), that such integration contributes to a better
understanding of mathematical concepts (SM2), supports the acquisition of more
lasting knowledge (SM3), further motivates students to learn mathematics (SM4), and
enables the acquisition of practically applicable knowledge (SM5).

Similarly, we examined whether there was a significant difference in attitudes
between teachers who reported having integrated science content into mathematics
classes at least once and those who had never done so. The results of the Mann—
Whitney U test showed that teachers with such experience expressed more positive
overall attitudes compared to those without experience of science—mathematics
integration (U = 3466.00; Z = -3.96; p < .01). These results further confirm the
association between experience and positive attitudes, pointing to the need to provide
opportunities for gaining experience in the implementation of integrated approaches.

The fourth research task aimed to investigate whether teachers’ attitudes were
influenced by years of work experience (WE) and educational level (EL). The
Kolmogorov-Smirnov test for normality revealed that the APEM and ASM scores were
not normally distributed across the groups. Therefore, to examine possible differences
in attitudes with respect to WE and EL, the Kruskal-Wallis test was used.

There were no significant differences in attitudes based on years of work
experience, either overall or at the level of individual items on both scales (Table 5).
Table 5
Comparison of the APEM and ASM scores in terms of the WE

Item codes 1> df p
APEM PM1* 0.72 2 .69
PM2* 0.52 2 .76
PM3* 0.84 2 .65
PM4* 3.01 2 .22
PM5* 5.09 2 .07
PM6* 0.37 2 .82
PM7 2.81 2 .24
PM8 4.28 2 A1
PM general 2.24 2 .32
ASM sSM1 0.35 2 .83
SM2 0.78 2 .67
SM3 2.37 2 .30
SM4 4.99 2 .08
SM5 3.72 2 .15
SM general 3.03 2 21
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These findings indicate that years of work experience do not appear to
significantly influence teachers’ attitudes toward the integration of physical education
and science content into mathematics classes. The absence of differences across groups
suggests that openness to interdisciplinary teaching may be shaped by other factors
such as professional learning opportunities, personal beliefs, or instructional context.
However, this assumption requires further investigation in future research.

On the other hand, results of Kruskal-Wallis test indicate that there is a
statistically significant difference in attitudes about integration of PE in Mathematics
classes (x%(2) = 14.46, p < .01) in general, in regard to the EL (Table 6). To identify the
differences among the groups, the Dunn test was performed to reveal where significant
differences in the APEM scores occurred. A significant difference was observed
between teachers with a College degree and those with a MA degree, as well as
between teachers with a BA and those with a MA degree. Teachers with an MA degree
expressed more positive attitudes toward the integration of PE in mathematics classes
compared to those with a College (p < .01) and a BA degree (p < .05).

Table 6
Comparison of the APEM and ASM scores in terms of the EL

Item codes x> df p
APEM PM1* 6.67 2 .03
PM2* 4.68 2 .09
PM3* 4.83 2 .08
PM4* 9.90 2 .00
PM5* 16.87 2 .00
PM6* 15.02 2 .00
PM7 12.13 2 .00
PM8 11.28 2 .00
PM general 14.46 2 .00
ASM SM1 3.76 2 .15
SM2 1.67 2 43
SM3 4.90 2 .08
SM4 4.02 2 13
SM5 2.74 2 .25
SM general 3.89 2 .14

Regarding individual items, statistically significant differences were found for
several APEM items — PM1, PM4, PM5, PM6, PM7, and PM8 (Table 6). We performed
the Dunn’s post hoc test for pairwise differences. A significant difference between
groups was noticed for items PM4, PM5, PM6, PM7 and PM8. Teachers with a master’s
degree expressed a more positive attitude compared to teachers with a College degree
(PM4: p < .05; PM5: p <.01; PM6: p <.01; PM7: p < .01; PM8: p <.01) and compared to
teachers with a BA degree (PM4: p < .05). Teachers with a College degree also
expressed more negative attitudes then those with a BA degree for items PM5 (p < .01)
and PM6 (p < .05).
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Disscussion

The obtained results indicate that the interdisciplinary integration reported by
teachers is not a marginal practice, but is, on average, implemented in approximately
one quarter of mathematics lessons. This can be considered an encouraging indicator of
teachers’ openness towards the application of an integrated approach in teaching. A
slightly higher prevalence and frequency of integrating natural science content
(SON/PiD) with mathematics, compared to the integration of physical education and
mathematics, may suggest that teachers perceive SON/PiD content as more naturally
connected to mathematics.

The observed pattern is consistent with considerations presented in the
introduction, according to which certain forms of interdisciplinary integration are
cognitively closer to teachers, that is, more aligned with their existing pedagogical
beliefs and teaching routines (Ainley et al., 2008), while others, such as the integration
of physical education and mathematics, require a greater departure from traditional
teaching practices (lgnjatovi¢c & Miloradovi¢, 2018, 2024). Therefore, the greater
presence of SON/PiD and mathematics integration may reflect long-established
teaching traditions and practices, whereas the integration of physical education and
mathematics still represents a relatively innovative pedagogical approach.

However, these findings should be interpreted within a broader context,
particularly considering the differences in the nature of the subjects. Content from the
field of world around us / natural and social sciences (SON/PiD) more readily allows for
spontaneous and content-related integration with mathematics, whereas physical
education, due to its specific organisation, goals, and predominantly motor character,
offers different and often less recognised opportunities for integration with
mathematical content. In this sense, differences in the prevalence of particular forms of
integration cannot be viewed solely through the lens of teachers’ beliefs and
pedagogical routines, but also through how teachers recognise and utilise the potential
of different subject areas for interdisciplinary connections.

Regarding teachers’ attitudes, the results show that they are generally positive
towards the integration of physical education in mathematics teaching, although they
do not reach the highest level of agreement. At the same time, a certain degree of
variability in responses is evident, indicating differences in teachers’ perceptions. A
particularly important finding relates to the statement that a student must be still in
order to think, where a moderate level of agreement was observed. This may indicate
the presence of more traditional conceptions of learning and classroom behaviour,
even among teachers who otherwise express positive attitudes towards integration.
Such findings are consistent with broader discussions in the literature highlighting
deeply rooted beliefs linking cognitive activity with physical stillness (Doherty &
Miravalles, 2019), which may act as a barrier to the wider implementation of physically
active teaching approaches.
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In contrast, the results show a very high level of agreement among teachers
regarding the integration of SON/PiD content in mathematics teaching, accompanied
by a high degree of homogeneity in responses. This pattern may indicate a more stable
and widely accepted perception of the relevance and usefulness of this type of
integration in teaching practice.

The results also show that teachers with experience in implementing integration
express more positive attitudes compared to those without such experience, both in
the case of physical education and SON/PiD. This finding highlights the importance of
practical experience in shaping teachers’ attitudes and points to the need to provide
more opportunities for the application of interdisciplinary approaches in teaching.

With regard to differences related to teaching experience, the results indicate
that it does not represent a significant factor in shaping teachers’ attitudes towards
integration. In contrast, the level of education emerged as a significant factor in the
case of integrating physical education and mathematics. More positive attitudes among
teachers with a master’s degree may be explained by differences in initial teacher
education, as more recent study programmes place greater emphasis on student-
centred approaches and interdisciplinary teaching methods. In this regard, the findings
of the present study are consistent with those reported by Martin & Murtagh (2017), in
which teachers, following training focused on the integration of movement into
teaching, expressed markedly positive attitudes toward this approach. The convergence
of these findings suggests that teachers’ positive perceptions are not solely the result of
individual experience, but can be further strengthened through targeted professional
development, which contributes to a better understanding of the pedagogical and
developmental benefits of integrating physical education within the STEAM framework.
This finding suggests that readiness for interdisciplinary teaching is not solely the result
of experience gained in practice, but is to a large extent shaped during initial teacher
education.

On the other hand, no differences were found in attitudes towards the
integration of SON/PiD and mathematics in relation to the level of education. This may
indicate that this form of integration is more widely accepted and less dependent on
formal teacher education. Such a finding further supports the assumption that teachers
perceive SON/PiD content as more naturally connected to mathematics, whereas the
integration of physical education and mathematics remains a relatively new and less
established approach in teaching practice.

Conclusion

Considering the numerous benefits of interdisciplinary and integrated teaching
approaches, particularly within the STEAM framework, as well as the importance of
increasing students’ levels of physical activity, and recognizing teachers as one of the
key factors influencing educational practice, it is essential to examine the current state
of teachers’ practices and attitudes toward integrated teaching. Accordingly, the main
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aim of this study was to examine primary school teachers’ attitudes toward the
integration of Physical Education and science content into mathematics classes, to
explore whether they implement such integration in their teaching practice, and to
identify factors that may influence these attitudes.

The results of the study indicate that the majority of primary school teachers in
the sample reported having integrated both PE and science content into mathematics
classes at least once. On average, interdisciplinary integration was implemented in
approximately one quarter of mathematics lessons, which may be considered an
encouraging indicator of teachers’ openness to integrated teaching approaches.
Overall, teachers expressed positive attitudes toward integrating both PE and science
content into mathematics classes, with more favorable attitudes toward science—
mathematics integration. Educational level emerged as a significant factor influencing
teachers’ attitudes toward PE—-mathematics integration, while years of work experience
did not show a significant effect on attitudes toward either PE—-mathematics or
science—mathematics integration. Differences in attitudes related to educational level
may be attributed to the fact that more recent teacher education programmes place
greater emphasis on interdisciplinary and integrative teaching approaches.

These findings highlight the importance of providing targeted professional
development programmes for in-service teachers aimed at strengthening their
competencies for interdisciplinary integration. In addition, the results point to the need
for further modernization of teacher education curricula, particularly with regard to the
integration of Physical Education and mathematics, in order to better prepare future
teachers for implementing integrated and physically active learning approaches in
primary education. As the present study relies on self-reported data, future research
could strengthen these findings by combining teachers’ self-reports with observations
of classroom practice or other complementary methods.
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