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AMNCTPAKT

[maBHY IJb €KOTIOIIKOT 00pa3oBamba IPeCTaB/ba Pa3Boj eKONONIKe CBECTH, KOja je 0CHOBA
3a IIPOEKOIOIIKO MOHaMame. Kako 6u ce yTBpAMIN YCIOBY KOjU HOTOLY]jY Pa3Bojy eKOTOLIKe
CBECTH, CIIPOBEJIEHO je MICTPAXKIBAIbe Y KOMe CY Y4eCTBOBA/IM YUEHNUIV YeTBPTOT paspefia oc-
HOBHe IIIKOJIe Ha OCHOBY IOjlaTaka 13 uctpaxusama TIMSS 2019. Kpurepujymcka Bapujabma
je 6una ckop Ha CKaJu eKOMOIIIKe CBeCTH, JOK CY IIPeANKTOPCKe Bapujabie 00yXBaTuie Kapak-
TEPUCTHKE KOje BapUpajy Ha HUBOY YYEHNUKA, Ofie/berba I Kojie. XUjepapX1jcKo TMHeapHO MO-
JIeTOBabe YKA3a/I0 je Ha BAXKHOCT Bapujabyy Ha MHMBUTYaTHOM HIBOY: KyhHM pecypcn, je-
31YKa M HyMepidKa MPUIIPeM/beHOCT 3a IIKOMY, CAMOIIOY3/iakhe Y MPUPOAHNIM HayKaMma, KOpu-
CHOCT HaCTaBe IPMPOJHNIX HayKa, epleliiija POf1UTe/ba O KON Kojy IoXala IIX0BO feTe I
OUeKJBaH HIBO 00pasoBama Koju he moctuhu fete. HujenHa ox pasmarpanux Bapujabmn Ha
HIBOY Ofie/berba I IIKOJIe Hifje 6VIa 3HaYajaH IPeAUKTOp eKOJIOIIKe CBecTH. Pasmike nsmehy
LIKO/IA Cy Y MOTIYHOCTY 0bjalllibeHe KOHAYHYM, 3a/JpXKaHiM MOJIETIOM, /)i Cy HeKe Bapuja-
uuje (oxo 8% Bapujance) usMehy pasmmunTHX Ofe/berba ocTane HeobjalllbeHe pa3MaTpaHiuM
NpeUKTOPCKUM Bapujabmama. Ilonyhern cy npemosu Kako fja ce Kpo3 npyuMeHy eeKTuBHe
nefaroruje 1 yHanpebusama paja mkose noseha mweH JOIPUHOC Pa3BOjy eKOMOIIKE CBECTI

Hanomena. OBo ucrpaxusame je puHaHCHpano MUHUCTApCTBO HayKe, TEXHOMIOUIKOT pa3Boja 1
nnosanuja Penry6nuke Cp6uje (Yrosop 6p. 451-03-47/2023-01/ 200018).

Ermyxa komucuja VIHCTHTYTa 3a TTefjarolka CTpakKiBarba ofobpua je ucTpakupame , [ IMSS 2019
y Cp6uju: IIpeankropy ekosoike cBecty yuenuka (Ommyxa 6p. 162/1, 4. maja 2022.).

Y ucTpakmuBamy ce KOPMUCTe IOAALY KOji Cy HOCTYIHMU Ha https://timss2019.org/international-
database/. Ilogaru xoju ce He Hanmasze y TIMSS 6asu mogiataka, JOCTYIIHY CY Y OKBUPY JOZATHUX
MaTepujaja 4IaHKa.

** E-mail: jstanisic@ipi.ac.rs
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Y4eHMKa. Ta](obe, yKasaHoje HaTOCy 1'10Tpe61-[a [la/ba UCTPAXXMBarba O IOIIPUHOCY 06pa30131-10r
OKpYXXe€iba pa3Bojy €KOJIOIIKE CBECTU.

Kmwyune peuu:

€KOJIOIIKA CBECT, NPENNKTOPY, OCHOBHA IIIKOJIa, €KOJIOUIKO 06pa3OBaH>e, yHanpebe}be
IIKoJIe.

B vyBO4

3alTUTa XMBOTHE CpeiiHe je IPeycloB 3a OIICTaHAK YoBeka Ha 3emspu. Jbyan,
Kao Jeo mpupoje, 3arabyjy sem/by, BOAy U BasiyX M peMeTe JaHIle MCXpaHe KaKo
6u 06e3bepyin BUIIM )KMBOTHM CTaHAAP[, JoBofehn y omacHOCT 11e0 XVUBU CBET,
yxpyuyjyhn u concrseny Bpcry (UNESCO, 2020). IIpoieHe mTeTHUX IOCTERNIA
JbYZICKMX JeTaTHOCTY Cy TaKBe Jla pacTe I7I00aTHa CBECT O OTpeby IIpOMeHe OfHOCa
YOBEYAHCTBA IIpeMa XKMBOTHO] CPe[IMHY, IITO 3aXTeBa IPEUCIIUTUBAIbE U Mekbalbe
HaIIMX HOTpeba 1 HauMHa BIXOBOT 33/I0BO/baBamba, OfipehuBame npuopuTeTa u fe-
buHMCcame onTUManHOT pasBoja. Hocymory oBux 3axTeBa Cy MIaiu 1 BeOMa MJIajiH,
IIITO je pa3yM/bMBO jep Cy oHM HajyrpokeHuju. Ob6pasoBarbe nMa 06aBesy ja MOMO-
rHe HajmIahyM 4IaHOBMMa APYIITBA fla CTEKHY pe/leBaHTHe MH(pOpMalyje, 3Hama I
BeIITIHE, Ko ¥ Jla Pa3BIjy CTaBOBe M BpeHOCTM Koju he uM omoryhurtu na ouyBajy
IUIAaHeTY, peJIaTUBHY CTAaOVTHOCT M KBAJIUTET KMBOTa y O/mcKkoj 6yayhuocTn.

Y Hamepu a ce yTBpAM HOKJIe CMO CTUI/IN ¥ Y KOM IIPaBIy Cy IOTpeOHe ITpoMe-
He y 00/1aCTH eKOJIOLIKOT 00pa3oBama, ypaheHa je cTyamja HalMOHATHUX JOKYMeHa-
Ta 46 Ap>KaBa Koje MOKPMBajy cBe pernoHe. [Topen Tora, 06aB/beHN Cy MHTEPBjyH ca
K/byYHMM aKTepuMa y obpasoBamy 1 anketupanu npocseruu paganiy (UNESCO,
2021). IIpema pesynraTuma OBe CTyAuje, He YMHUMO SOBO/BHO KAaKO OMCMO OCHTY-
pau fa HaM OHO ILITO Hay4YMMO IIOMOTHE y Be3! ca eKOJIOUIKMM 13a30BMMa ca KOju-
Ma Ce CBaKOJIHEBHO Cyo4yaBaMO. YIIPKOC YMI-€HUIM A HMjeIHA Ip>KaBa, HUjelaH
PErMOH M HUjeflaH KOHTMHEHT He MOTY Jja M30erHy HOC/efiule KIMMAaTCKUX IIpo-
MeHa, OBa TeMa ce IIOMIIbe Y Malbe Off IIOOBJHE aHAIM3MPAHUX 0OPa3OBHUX IIO-
JNTHKA ¥ HACTaBHMX IUIAHOBA U Iporpama. Vako ce mpoMeHe y 6MOAMBEP3UTETY
IelIaBajy cBe Op>ke M CBaKMM JJAHOM IIOCTAjy CBe ApaMaTU4YHuje 1 BUJ/bUBHje, 6110-
AuBep3uTeT HUje TeMa y Behnuu (81%) aHanmsupaHux JoKyMeHara. VcTpaxuBarmbe
je TI0Ka3asIo a je HaCTaBHMIMMA ITOTPeOHO 60/be TIOYETHO 00pa3oBambe U CTPYIHO
ycaBplllaBarmbe KaKo OV ITOCTa/lIy HOCHOLY IIPOMEHA Y JaHAIkbeM M3a30BHOM CBETY
(UNESCO, 2021).

Exonomky cafip)Kaj y HaCTaBHMM IUIAHOBMMA M IpOrpaMKMa IOjeJMHNUX
00pa3oBHMX CUCTEMA VM Ha4MH Ha KOjy Cy OHM OV/IM IIPVIMEHVBAHU BPEMEHOM Cy
ce Memasy. JeHa OJf KOHCTAHTU je LM/b €KOJIOIIKOT 00pa3oBama KOji ce OHO-
CI Ha Pa3BOj €KOJIOLIKe CBECTM KO IojefrHaIa 1 3ajefuuiia y umennuu (Stanisic,
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2008). IImp exonomkor ob6pasoBama jecTe pa3BoOj eKONOIIKM MUCMeHMX rpabaHa
ca ,3HameM, BelITMHAMa, CTABOBJMMA, MOTUBALMjOM U VIHAVBULYATHOM U KOJIEK-
TUBHOM mocBeheHomihy penraBamwy akTyenHuX mpobreMa ¥ IpeBeHLUjU HOBUX
(UNESCO-UNEP, 1976: 2). Exonomuika cBeCcT ce CacToju Off €KOMOLIKMX 3Haiba,
CTaBOBA, BPEJHOCTI 11 MIOHAIIAka, a CBU OB eJleMeHTH Cy MelycoOHO moBesanu u
yruay jegHu Ha ppyre (Andevski, 1997; Cifri¢, 1989; Kundacina, 2006; Markovi¢,
2005; Miskovi¢, 1997). Exonolika cBecT He HacTaje CIIOHTaHO, Beh ce jaBspa mop yTu-
1ajeM ofpeheHNX APYIITBEeHMX CHAra, jep 3aBUCH Off cuTyanuje u Kourekcra (Kang
& Hong, 2021).

VcnintuBare ofHOCA 13Mehy 3Hamba 0 )KMBOTHO]j CPeAVMHY U IIOHAIIIamka JAJIO0 je
pasmuante pesyntare (Courtenay-Hall & Rogers, 2002; Kollmuss & Agyeman, 2002;
Krnel & Nagli¢, 2009; Negev et al., 2008; Van Petegem, Blieck, & Van Ongevalle,
2007). Cemampecetux ropuua 20. Beka JOMUHMPAJIO je yBeperme Ia IOCTOjU IM-
peKTHa Be3a u3Mel)y eKOJIOIIKOT 3Hama U eKOJIOLIKe CBECTH 1 Jja je Taj OIHOC JIMHe-
apaH, IITO 3Ha4M ja Behe eKOJIOIIKO 3Hame BOAM Ka Behoj eKOIONIKOj CBeCTH 1 1I0-
3UTUBHOM eKonourkoM noHamamy (Kollmuss & Agyeman, 2002). [Ipyre cryauje cy
IIOKa3asle Jia je Besa 13Mehy 3Hama 0 )KMBOTHO] CpeiIHM U TIOHAIIamba 0cobe cmaba
VIV YaK Huje cTaTuCTU4YKy 3HadajHa (Makki, Abd-El-Khalick, & BouJaoude, 2003;
Negev et al., 2008; Kollumuss & Agyeman, 2002; Krnel & Naglich, 2009; Kuhlemeier
et al., 1999). Takobe, 3aK/bydeHO Jia je 3Habe O 3aLITUTH )KMBOTHE CPejIHe HEOIIX0-
JlaH, a/IV He U JOBOJ/baH yC/IOB 3a IIPOEKOJIONIKO OHAIIAhe U eKOTOUIKY aKTUBI3aM
nojenuuia (Meinhold & Malkus, 2005; Marusi¢ Jablanovi¢ & Stanisi¢, 2020; Stanisi¢
& Marusic Jablanovi¢, 2019).

OO6pasoBHU CUCTeMU pa3lIMYUTHX 3eMa/ba MOKyIIaBajy fia mpoHaly HauuHe,
MeTofie U IIporpame Koju he pesyntupatu paspojeM exonomuike ceectu Meby mwuxo-
BuM rpahanuma. VctpaxuBauky Hajasy IIOKasyjy ja Hije JJOBO/bHO YHET €KOJIONI-
Ke cafjp)kaje y HacTaBHe ITporpaMe 1 o4eKuBaty off 6ynyhux reHeparuja ja ce moHa-
1ajy Ha ekomouiky ogrosopan HaunH (Makki, Abd-El-Khalick, & BouJaoude, 2003;
Negev et al., 2008; Kollumuss & Agyeman, 2002; Krnel & Nagli¢, 2009; Kuhlemeier
et al., 1999). UnHu ce fia je moausame eKOJIOIIKe CBECTY MHOTO C/IOKEHMj! 3aja-
TaK KOjy 3aXTeBa HOBE pecypce ¥ Capajiiby y IPOliecy OCMUIUbAaBaba, IIPUMEHe U
eBaJlyaluje eKOJIOMKOT oOpa3oBama. [Jakie, fa Ou ce Kpo3 M3ydaBame eKOTOLIKIX
cajipKaja y IIKo/u jao Behyt JONpUHOC pa3Bojy eKOJIOIIKe CBECTU YYeHUKA, IOTped-
HO je HaCTaBUTY UCINTUBambe eKOJOMIKIX 3Habha, HACTABHUKA U IPYTMX aKTepa y
06pa3oBHOM IPOLIECY, Ka0 U KOHTEKCTa y KOM Ce eKOJIOLIKO 00pa3oBarme OJBIja.

MHore eBpoIICKe 3eM/be Cy YBPCTUIIE €KOJIOLIKO obpasoBame y CBoje obOpa-
30BHe Ijy/beBe Y nocnenmux nomna Beka (Erdogan, Kostova, & Marcinkowski, 2009;
Srbinovski, Erdogan, & Ismaili, 2010; Stanisi¢ & Maksi¢, 2014; Stokes, Edge, & West,
2001). Y Cpbuju exonomkm cajjp>kaju 4iHe Ge0 HEKOIMKO IIpefiMeTa Y OCHOBHO]
mkosu (Pravilnik o planu nastave i u¢enja za prvi ciklus osnovnog obrazovanja i vas-
pitanja i program nastave i u¢enja za prvi razred osnovnog obrazovanja i vaspitanja,
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2017). Y npBOM IMKIyCy OCHOBHOT 00pa3oBama, KOji OYMIbe Ca CefilaM TOAVHA U
Tpaje YeTHpY TOAVHE, YYEHNUIM yue O 3alITUTH XXMBOTHE CPelyHe Kpo3 jBa 0ba-
Be3Ha npenMera. Ceem oko Hac (IIpBU U APYTU paspen) obyxBaTa TeMe Kao LITO Cy
JKIBa U HEXMBA IIPUPOJIA, CTAHOBAIbe, /bY/ICKe aKTUBHOCTY 1 KPeTambe Y IIPOCTOpy
u BpeMeHy. Y okBupy npeamera Ilpupoda u opywmeo (tpehu n gerBpti paspen)
poay0byjy ce TeMe Koje Cy paHMje U3ydaBaHe U YBOJe ce HOBe, Kao ILITO Cy yIIO3Ha-
Bame POJHOI MecTa, Hacleha 1 6alTiHe, TOBE3aHOCT >KMBE 1 HEXUBE IIPUPOJiE U
Ipoy4aBame IpUpOfHNX HojaBa. CTedeHa eKOJIONIKa 3Haba BPEIHYjy ce OpojuyaHoM
OLIEHOM U yTUYY Ha HIKOJICKM yCIIeX YUeHUKa.

ITopen, 06aBesHMX HACTaBHUX IpeJMeTa, IIKOJe OpraHM3yjy BaHHACTaBHE U
BAHIIIKOJICKe aKTMBHOCTY y LIM/bY Pa3BUjarba eKoolKe cBecTy yueHnka (Pravilnik
o planu nastave i u¢enja za prvi ciklus osnovnog obrazovanja i vaspitanja i program
nastave i ucenja za prvi razred osnovnog obrazovanja i vaspitanja, 2017). Hacras-
HMLYM ¥ IVIXOBY y4eHMIM Hajuemhe opranusyjy uniherme IIKOJICKe 3rpajie U ABO-
puIlTa, O3e/emaBambe HIKOJICKOT OKPY>Kemba, IPUKYI/balhbe CMPOBMHA 33 PelMK/Ia-
XY, MCIIMTHBalbe 3aral)eHoCTy BoJie U Ba3yxa y JIOKaTHOj 3ajeHILM UTA. Ydenrhe
y4YeHMKa y BaHHACTaBHMM U BaHIIKOJICKMM aKTMBHOCTMMA 3aCHNBA Ce€ Ha IbMIXOBYUM
MHTepecOBamIMa I JOOPOBO/BHO je, a/li He yTI4e Ha IhIXOBe LIKO/ICKe OIleHe.

I[TpernemoM MCTpaXMBAYKMX CTyAMja O JOIPUHOCY OCHOBHOT M Cpefiiber 00pa-
30Bama Pa3Bojy eKO/IOILIKe cBecTy yueHrka y Cpouju yrBpheHo je ga ce yrmaBHOM
IPOLEHbUBATIO KOMMKO Cy YYEHMIM CTEK/IM 3Hama O CafipyKajuMa IpernopyyeHyuM
HacTaBHUM nporpamyma (Brun, 2001; Kundacina, 2006; Miskovi¢, 1997; Stanisic,
2008). VMicTpa>kmBauKy Ioa1M yKasyjy Ha TO fia Cy IIKOJIe ycMepeHe Ka KOTHUTHBHO]
KOMIIOHEHTHM €KOJIOLIKEe CBECT! U Jja e BMIIe IaXKibe IMOK/Iaha CTUIaby YMbeHNY-
HIX 3Hama, a Marmbe QPYHKI[MOHATHOM ¥ IPUMEH/bYBOM 3Hamwy. [lopep Tora, ucrpa-
XKMBama Cy MoKasaja 1 Ja je MpuUIIpeMa HaCTaBHMKA 3a HACTABY €KOJIOIIKOT oOpa-
30Baba y HOTIIYHOCTU OMIa CTBAap AOIYHCKOT yCaBplIaBama HACTaBHMKA VM 4ECTO
BoheHa BUX0OBUM NMMYHKM, YHyTpaurmbum MotuBuma (Kundacina, 2006; Miskovic,
1997; Peji¢, 2002; Stanisic, 2011).

MoskeMo 3ak/bydnTH a BehnHa cTyamja o edekTrMa eKoIoUIKOor 0OpasoBama
yiyhyje Ha BUXOBe HefjoCTaTKe 1 IIOKasyje fa Cy IOTpebHe MpOMeHe Y MpaBIy 10-
Behama JonprHOCca IIKoJe pa3Bojy eKOo/moLIKe cBecTy Kop Mmaaux (Stanisi¢, 2015;
UNESCO, 2021). VicTpaxxnBama 0 IpeuKTOpUMa MoCTUrHyha ydyeHnka y npupog-
HUM HayKaMa Cy II0Kasaja Jja Cy IbUXOBe MHAUBUIYaTHe KapAKTePUCTUKe 3Hayaj-
HIje OJ] KapaKTepICTIKA HaCTaBHIUKA U IIKOJIe Kojy ¢y nmoxabanu (Josi¢, Teodorovi,
& Jaksi¢, 2021; Teodorovié et al., 2021). Moxke ce TOCTaBUTY NIUTAILE [a JIU Ce OBU
pesy/iTaTH OflHOCE M Ha €KOJIOLIKY CBECT YYeHMKa KOja IIpeficTaB/ba IIABHMU LIU/b €KO-
JIOLIKOT 00pa3oBama. AKO jecTe TaKo, MOXKe Ce IOCTAaBUTY HOBO NUTAkbe O TOME IIOf,
KOj/IM YC/IOBMMa IIIKOJIa MOXKe IoBehaTy CBOj HOMPMHOC PasBojy €KOJIOLIKe CBECTH
y4eHuKa, nmajyhu y Bujy fia oHa 06yxBaTa KOTHUTHBHE, adeKTUBHe U OuxejBropal-
He acIIeKTe.
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Llwp Haller MCTpaKVMBamba IpeAcTaBba yTBphuBame MpefuKTOpa eKOIOIIKe
CBECTU y4Y€HMKa OCHOBHMX IUKOJA. Y OBOj CTYyAUjU Ce MUCTPaXKyje JOIPUHOC IIpe-
AVMKTOPCKUX Bapyjabim Koje IMOTUYy U3 TPU pasMdnuTa M3BOpa: 1) MHAMBULyaTHE
KapaKTePUCTUKe YYeHNKa, YK/bY4yjyhy KapaKTepucTIKe IOPOANIHOT KOHTEKCTA 113
KOjeT Y4eHMK J{0/1a3); 2) KapaKTepUCTUKe HaCTaBHUKA, YK/bY4yjyhn mepreniujy Ha-
CTaBHMKA O OKOJIHOCTVIMA y KOj/IMa Cy M3BOAM/IN HACTAaBY Y CBOM Ofie/berby U 3) Ka-
PaKTepUCTHKe IIKOJIe, YK/bY4dyjyhul ToKalujy 1 pecypce KojumMa IIKOJa paciosaxe
U TepLeNIVjy AMPEKTOpa O YCIOBMUMA y KOjIIMa ce eKOIOLIKO 0Opa3oBambe OfiBlja.
PasmaTpame nepcrieKTuBe yueHUKa, HaCTaBHMKA 1 AMPEKTOpPa LIKOJIe MOTJIO O 110-
Mohu fia ce 60/be pa3yMejy yCIOBU Y KOjuMa ce pasBuja eKoomika csect. [Ipakruy-
HY LW/b je yCMepeH Ha MHTePBeHIje y 00pa3oBHOM OKPY>Kermy Kako 61 611a yHa-
npebeHa ekosoIIKa CBeCT MJIAJVX JbYAM, KOjU Cy KIbYYHM aKTepy O4yBarba IPUPOJie
U J)KMBOTA Ha 3eMJbU.

B METOA

Ucnuranunn

VcTpaxuBambe je M3BeIeHO Ha Pelpe3eHTaTBHOM Y30PKY Y4€HIKa OCHOBHMX IIKO-
na y Cpbuju xoju cy ydecrsoBamu y cryauju TIMSS 2019 (https://timss2019.org/
reports/). [Io4eTHNM CKyII y4eCHNMKA CACTOjao ce Off yIeHMKa YeTBPTOT paspefa 1 bil-
XOBUX POAUTEbA, yUUTe/ba U AMPEKTOpa LIKO/a. 3afp>Kaau CMO IojaTke ofi 3692
ydeHMKa YeTBPTOT paspefia U HUXOBUX POAUTE/bA. YUEHNIM Cy foMa3mnm u3 154
pasmuKTe MIKOJe, Y KojuMa cy moxabanu 199 onepema. Y MCIUTUBAY Cy y4eCTBO-
Ba/IM JUPEKTOPY CBUX IIKOMa (154) U CBU yYUTe/bY KOjU CY IpefaBamy Ofe/betbiMa
Koja cy 6una obyxsahena ncnmruamweM (199). Behnna yuennxa (99%) je y Bpeme
ucnutuBama nMaa usmeby 10 u 11 roguna, mpu demy cy 6mmm IpubIVKHO MOfjef-
HaKo 3acTymbenu fedany (50,1%) u geojuniie (49,9%).

MNucTpymenTn u Bapujabne

ITomauy o mocTUrHyhy y4eHmka y mpupogHIM HayKaMa I O COIMjaTHOM ¥ 06pa3oB-
HOM KOHTEKCTY Y KOjeM Cy YYeHUIIM yIMIM MPUKYIUbeHN Cy Kopuihemem TIMSS
2019 nncrpymenara (Mullis & Fishbein, 2020).

Cxkarma eKOJIOIIKe CBeCTV KOHCTPYMCAHA je Of 3aJaTaka M3abpaHuX M3 TecTa
TIMSS 2019 3a Mepeme nocturayha y npupoganm Haykama (Yin & Foy, 2021). Ckana
€KOJIOLIKE CBECTH 33 YETBPTU Paspefl cacTojaa ce of 33 3ajjlaTKa Koju Cy Ce OfTHOCHK-
mn Ha cnefiehe o6macTu: opraHusMm, OKpy>Kerbe U BbUX0Ba MHTEPaKINja; eKO CUCTe-
MI1; GU3MUKe KapaKTepPUCTHKe 3eMbe, FbeHM PeCypCH U ICTOPUja; BpeMe 1 KIyMa Ha



56 | JENEHA CTAHULNT, CNABHUUA MAKCUR U dUNTMN HEHAOWR

3eM/bl. 3ajany Cy AM3ajHUPAHN y TPU KOTHUTUBHA IOMEHA: 3Hame, Pe30HOBambe I
IpuMeHa. 3Hame ce OJTHOCK Ha IT03HaBambe YMIbEeHNIa, [10jMOBA U IOCTYIIaKa, pe30-
HOBame Ha pelllaBarbe HEPYTMHCKIX IPOo0IeMa, HeITO3HATHX U CTIOKEHM)UX IIpobiTe-
Ma KOju 3aXT€Bajy aHa/IN3y, CUHTE3Y, TeHepaln3annjy, JOK IpMMeHa IojpasyMeBa
kopuinhere 3Hatba 3a reHepucabe 00jallliberba I pelllaBarbe IPAKTUIHUX IpobiemMa
(Mullis & Martin, 2017). Hajsehn 6poj cTaBku y ckanu je u3 jomena npumene (13),
cenu pesoHoBame (12), ma 3Hame (8). [IpemMa MulUbemy ayTopa aTOM MHCTPYMeH-
Ta, pe3ynratu Ha CKay eKOJIOLIKe CBECTH Cy 00jeKTMBHIY, IOY3/IaHM U YIIOPEeANBU
ca yKyIHUM HOocTUrHyhem 13 NpupogHNX HayKa I J03BOJ/baBajy nopehemwe mocrur-
Hyha y4eHnka 13 pasmmantux sempama. VcTpaxknBarme eKOMOLIKe CBECTI YYeHMKa
OCHOBHMX IITKOJIa 13 3eMasba Koje cy yuecTBoBae y ctyanuju TIMSS 2019 ykasaro je
Ha pas/MKe Ha HUBOY Ip>kKaBa M eHTuTeTa. YdeHniy us Cpbuje octBapwm cy 513
noena (SE = 4,5), mTo je cTaTMCTUYKM 3HAYAjHO BUIIE y OfHOCY Ha mpocek Ckaje
€KOJIOLIKe CBeCTU Koju n3Hocu 500 moeHa.

Konrekcryanuu ymutauny TIMSS 2019 cappkanu cy YnutHuk o xyhHoM
KOHTEKCTy (3a popmTesbe), YIUTHMUK O HIKOMK (32 AMPEKTOpe IIKO/MA), YIUTHUK
3a yuuTe/be ¥ YIIUTHUK 3a y4eHMKe (3a yueHuke). CKOpo cBe pasMaTpaHe Bapuja-
6re y3ete cy us TIMSS 2019 6a3e nopaTtaka Koja je focTynHa Ha cnefehem mmHKYy:
https://timss2019.org/reports/. VI3ysewu cy geTa/bHO OIMCAHN Y HACTaBKY TEKCTa.

Kpumepujymcka eapujabna. Kpurepujymcka Bapujabna 6maa je yuyeHMKOBa
eKOJIOIIKa CBECT, Koja je AeduHmcaHa mpeko nocrurayha Ha Ckamy eKo/IomIKe cBe-
cru (Yin & Foy, 2021). Y anammsu Koja ce pukasyje y OBOM pagy KOPUCTUIN CMO
IPBY BEPOJOCTOjHY BPeJHOCT CKopa Ha CKa/Ii eKOJIOIIKE CBECTI.

IIpeouxmopcke sapujabne. IlpenukTopcke Bapujabie Cy omnepaloHanIn3oBaHe
IPeKO MHVBUYaTHIX KapaKTePUCTUKe YYeHNKa, y9uTe/ba I MKoJe.!

Bapujabne na Husoy yueHuka. Bapujabie Ha HUBOY y4eHuKa obyxBarajy (1) ka-
PaKTepUCTHKE YYCHNKOBOT PaHOT KyhHOT OKpy»Ketba, paH) Pa3Boj M KapaKTepUCTHU-
Ke IJIXOBUX POiuTe/ba U (2) KapaKTepyUCTHKe YIEHMKOBOT IIKOICKOT OKPYXKemba.

ITpBa moarpymna Bapujabay Ha HUBOY YY4eHMKA OJHOCK/IA Ce Ha: IO/ YYEHMKa,
kyhHe pecypce 3a ydeme, fyX1Hy noxabarma IpeauKkoackor nporpama (y roguHa-
Ma), paHe je3auuKe ¥ HyMepuyKe aKTMBHOCTYM YYEHMKa IIpe OCHOBHE IIKOJIe, OBJIa-
JAHOCT 3afiall¥iMa y 00/1acTy paHe MMCMEHOCTH TIpe T0JIacKa Y IIKOTY ¥ O4eKMBaHU
HIBO oOpa3oBama y4eHuka. [[pyra moarpymna Bapujabian Ha HUBOY y4eHMKa 00yX-
BaTumIa je ocehaj MpUIagHOCTY yUeHMKa KON, U3/I0KEHOCT BPIIHaYKOM HaCWUbY,
y4ecTaJIoCT HayYHUX eKCIIepMMeHaTa Ha 4acoBMMa IPMPOHUX HayKa, IOoflaTaka O
TOMe KOJIMKO yYeHVK BOJIM Ja Y4 IIPMPOJIHE HayKe Y KON, jacHONY MHCTPYKIIja
y4MTe/ba Ha YacOBUMa IIPUPOJHUX HayKa, CAMOIIOY3/jalbe YUeHNKa y 00/1acT pu-

' Koposu TIMSS Bapujabnu, cnenydukanmje HadMHA Ha KOjI je IPEAMKTOP OIlepallMOHaIM30BaH

wnn usBeneH n3 TIMSS Bapujabnu u ussop nudopmannja (Y4eHUK, POAUTED, YIUTEb UV A1-
pekrop) natu cy y Ilpunory 1.
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POJHMX HayKa, KOPUCHOCT YacoBa IMPUPOSHNUX HayKa,” U MepIeMinjy pofuTe/ba o
IIKOJIY KOjy noxaba mB1xoBo fete.

Bapujabne Ha nHusoy odemera/yuumerna. Bapujabne Ha HUBOY ofie/berba MOTY
ce mopennTy Ha (1) OHe KOje ce OJHOCE Ha KapaKTepUCTIKe yunuTeba 1 (2) oHe Koje
ce OfIHOCe Ha IIepLeNIyjy y4nuTe/ba O MIKOJICKOM OKPYXKebY 1 Ha OKOJTHOCTH Y KOju-
Ma Cy U3BOJVIN HACTaBY y CBOM Ofie/beHbY.

ITpBa moarpyma Bapujabay Ha HUBOY y4uTe/ba 0OyXBaTaja je TOf[MHe HACTaB-
HIYKOT CTaXKa, IO/l YYUTe/ba, HBO 00pa3oBamba y4nTe/ba, YIUTe/beBO IOpKaBabe
aKTMBHOT aHI')KOBamwa yYeHNKa, Y4eCTa/IoCT laBamba foMahux 3ajjaTaka, IpuMeHy
Pa3IMYNTIX Ha4MHA OLlehUBamba y 00/1acTV IPUPOITHUX HAayKa ¥ CTPYYHO yCaBplIIa-
Bame y4uTe/ba y MOC/IeAe iBe roayHe. JIpyra nmoarpymna Bapujabnam Ha HUBOY Y4uu-
Tesba CafipyKala je yduTe/bOBe CTABOBE O HaIIalllaBakby aKaJeMCKOT yCIleXa y KON,
npoleHy 6e36eTHOCTY U ypel)eHOCTH IIKO/Te, 3aJ0BO/BCTBO YUNUTE/ba IIOCTIOM, OTpa-
HIYea Y HacTaBM 300T HECIIPEMHOCTM Y4€HMKa, IPUCTYI padyyHapyuMa U HOfCTH-
Ialbe aHTAKOBakba YICHMKA Y HACTaBI.

Bapujabne na nusoy wixone. Bapujabie Ha HUBOY 11KojIe oOyxBaTue cy (1) one
KOje ce OffHOCe Ha KapaKTepMCTUKe IIKOJIe, Kao LITO CY HheHa JIOKAIUja U Pecypcu
KojMa pacronaxe 1 (2) oHe Koje ce OfHOCe Ha IepILeNIjy JUPEKTopa IIKOJIe O
IIKOJICKOM OKPYXXeIbY ¥ PecypcruMma.

IIpBa moarpyma Bapujabny Ha HUBOY ILIKOJIE OJHOCM/IA Ce HAa AUPEKTOPO-
BY IIPOILieHy Opoja CTaHOBHMKA y TPajly, MeCTy Man o6m1actu, 6pojy padyHapa Koje
IIKOJIa ¥Ma, Ha IOflaTKe fla JIM LIKOJIa MMa TabopaTopujy 3a IpUpOJHe HayKe, Aa JIN
HACTaBHMIY VIMajy aCUCTeHTa y TabopaTopujaMa 3a U3Boheme HayuHIX eKCIlepuMe-
HAaTa, [ja M IIKOJIa MMa OHJIAjH CUCTEM 3a YIpaB/baibe YUeHeM, [a /U je BeMdIIHa
6ubmmoTeke Beha nm mMamwa ox 2000 Kbura U a a1 MIKO/IA IPyKa MPUCTYIT AUTK-
TQJIHUM U3BOPMMA 3Hama WIN He.

Jlpyra moprpymna Bapujabiy Ha HMBOY LIKOJIE OJHOCWIA Ce HAa MUIIbEHE [V-
peKTopa O TOMe fla /I Ha HAacTaBy yTU4e HeJOCTATaK pecypca 3a ydere IPUPOJ-
HMX HayKa, KOJIMKM 3Hauaj IIKOJIa IPpJfiaje aKaJleMCKOM YCIIeXy, Ha IbeTOBY IIPOLIEHY
IIKOJICKE AMCLMIUIVHE M je3NdKe ¥ HyMepudKe IPUIPEeM/beHOCTH yYeHVKa IPIIIN-
KOM II0JTacKa y IIKOJTY.

AHnannusa mogaTraka

Ananu3sa nopataka ussefeHa je y R (R Core Team, 2020). Mopenu cy HanrpaB/beHU
nomohy dynkuumje Imer() us makera Ime4 (Bates ef al., 2015). IIpBo cMo TecTupanu
fia IV IOCTOj U IOBOJ/PHO Bapyjaliija Ha HUBOY pa3pefia I IIKoJe a 61 ce ompappana
IpYMeHa XMjepapX1jCKOT TMHEApPHOT MOJIeNIoBaba. Y Ty CBPXY CMO Kpeupanayu Mo-

*  Tlopary ce MOTY ZOOMTY HAa TMYHM 3aXTeB O HalMOHaMHOT ieHTpa TIMSS 2019: timss2019serbia@

gmail.com.
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Tl KOjU je cafpyKao caMo CIy4ajHe OficedKe Ha HMBOY paspefia U LIKOJIE U yIope-
VIV Ta Ca MOJe/IIMa KOjyI HICY CafipyKajii OBe CITydajHe oficeuke Kopucrehn ¢pyHk-
nyjy anova() (R Core Team, 2020). Ao OCTOj1 JOBO/BHO HeobjalllbeHe BapujaHce
usMeby pasmMunTUX paspesia VIV pasINuUTHX LMIKOJIA, U3PAXKEHO ITyTeM BPeJHOCTH
MHTepKIacHe Kopenauuje (interclass correlation, ICC; Bugetu Hayes, 2006), oHpa je
M3padyHaBare YTHeXXDEeHOT CTaTHCTIYKOT MOJie/a 3a1ICTa OIIPaBIaHo.

ITomTo cMO MOTBPAMIN Jia je XMjepapXMjCKO TMHEAPHO MOJE/IOBambe OIpaB-
maHo (mornemaTy ofie/bak Pesynmamu), UCTpaXWIM CMO KOje C/IydajHe Haru-
6e Tpeba yBpctutu y mMoaen kopucrehu ¢yuxiujy ffRanefLMER.fnc() us makera
LMERConvenienceFunctions (Tremblay & Ransijn, 2020). Tectupanu cmo popma-
Bame CIy4ajHNUX Haruba 3a cBe NpeUKTOPCKe Bapujabie HaBeleHe Y IOJOfe/bKY
WHcmpymenmu u éapujabse Tako IITO CMO UX ITOCTEIIEHO JOAABaIM y MOJIeN 1 3a-
Ip>KaBanu OHe KOjI Cy ce ToKasa/Ii Kao CTaTUCTUYKY 3HavajHu (eHr. forward-fitting
npouenypa). Cay4yajHu Harmby Cy TeCTMpPaHM OJJBOjEHO 3a IPYIMCamba Ha HUBOY
IIKOJIe ¥ Ha HMBOY ofie/berba. Hucy ysere y 063up nHTepaximje nsmeby cmydajumnx
Oficedaka ¥ Cly4ajHMX Harn6a (HaIy IOKYIIaju Cy BOAVUIM O CHHTY/IapHIUX MOJeNa
U 1po6ieMa KOHBEpTreHIyje).

Hakon cneundukaiyje moyetHe CTPyKType Cly4ajHUX edekaTa cauymMHWUIN
CMO MOJIe/I ca CBMM BapujabamMa ¥ IOCTEeNleHO MCK/bY4MBaIU OHE KOje HICY 3Ha-
YajHO JOIPMHOCHIIE OJEeCHOCTU Mofena fa (eHr. backward-fitting nmpouenypa) fa
OMCMO TecTHpany HONIPUHOC NPEANKTOPA LEHTPAIN30BAHUX Y OHOCY Ha OIIITH
npocek (eHr. grand-mean centering) momohy dynkuuje step() us makera ImerTest
(Kuznetsova, Brockhoff, & Christensen, 2017). OBaj mocTynak e1MMyHMIIIE CBE CITy-
vajHe U puKcHe edekTe KOju He HompuHOCe 607p0j ImogecHOCTH Mofena (eHr. model
fit). 3aTMM cMO PY4HO YKJIIOHM/IN CBe C/IydajHe Harube 3a oHe puKcHe edeKkTe KOju
cy yxinomenn y nponenypu step(). Ha kpajy cMo n3Benmy KpUTHUKY IpOBepy Mojena
nocMarpajyhu guctpubyujy pesuayana HakoH npumene ¢pyHkiyje step(). Kpurnka
MOJIe/Ia cafip>Kajla je M30CTaB/batbe CBMX CITy4dajeBa ca pe3uiyalrMa Koju OfCTyIajy
3a BUILIE Off 2,5 cTaHapHe feBujalije ¥ IOHOBHO KpeNpambe X1jepapXyjcKOr IMHe-
apHOT MOJIe/Ia ca IpeoCTaMM HoparyMa. Kopuctnmm cMo 0Baj MOJiesl Kao KOHAuHU
Xujepapxujcku muHeapHu Mogen. TokoM mpoueaype npuiarohasamwa Mofena, Ko-
PUTOBIM CMO HEKOJIMKO I10jaBa CMHTYTAPHOCTI MOJie/Ia M30CTaB/babeM VICK/bYdM-
BameM IIPeIJUKTOPa KOjH je JOBEO IO TOTra Jla MOJie/I IMa CMHTY/IapHO yK/Iallame.
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B PE3VYIITATH

Y oBoM papiy ce GOKycHpaMo caMO Ha pe3y/ITaT KOHAYHOT, 3aJp>KaHOT Xujepap-
XUjCKOT JIMHeapHOT MOJie/Ia, a/li Takobe omucyjeMo BakHe Tauke IIpolefype mpu-
narohaBama Mopena. [leCKpUIITUBHA CTATUCTMKA 3a CBe IpefuKTope 1 R Kop Koju
leTa/bHO OIUCYje IPOLieRypy MOTy ce Hahu y oaTHOM Martepujay.’

Mopen Koju cafip>ky ClIydajHe OficedKe Ha HMBOY Ofie/bera ¥ ILIKojIe 6o je
3Ha4ajHO 60/bYM Of] MOZIeNa KOji Cy cafjpyKaay caMo CIy4ajHU Oficedyak 3a jeHy Of
ZIiBe rpymHe Bapujabie, mto je rectupano pynkumjom anova() (R Core Team, 2020).
Bpennoctu nnTepkIacHux KoedunyjeHara kopenanuje (interclass correlation, ICC)
cy mokasaie ga ce 8,16% BapujaHce Y CKOPOBUMa €KOJIOIIKEe CBECTM MOxe objac-
HUTY CIy4YajHUM MHTEPKIACHUM OfICeYliMa, OJJHOCHO KPO3 pas3iiiKe Y BPeSHOCTH-
Ma ofcevyaka usMeby omepera. CiyyajHy OficedI Ha HMBOY LIKOJIE Cy 00jaCHIIN
popatHyx 10,85% BapujaHce y pesyaTaTMa y4eHMKa Ha 3aBUCHOj Bapujabmu. Oe
BPENHOCTM MHTEPKIIAce Kopenanyje Cy IoKasajle Jia je IpUMeHa X1jepapX1jCcKoT /In-
HeapHOT Mojerna (3a pasnuky of Kopuirhemwa, Ha IpUMep, BUIIECTPYKe JIMHeapHe
perpecuje Ha HUBOY yueHMKa) onpaspana (Hayes, 2006).

Ycnepuna je mpuMeHa IpoLefype OINCaHe y MONOAebKY AHanusa nodamaxa
YyMe CMO JOLUIN ;O KOHAYHOT, 3afpKaHor Mofiena. HakoH KpuTuke Mofiesna yKio-
HWm cMo 51 fomatHu cmy4aj (1,38%). Konaunu mMopen 6e3 0BUX YK/IOHEHNX CITy-
Jaja je mpencras/beH y Tabenu 1. [lecHa crpana Taberne 1 oncyje sagprkaHe cmy4aj-
He edekre, Ipu YeMy npasHe henuje ykasyjy Ha He3HaTaH (Tj. UCK/bY4eH) C/TyYajHN
edexar. KoHauHM Mozesn cafip>Kul C/Ty4ajHe OficeuKe caMO Ha HUBOY Ofie/beiba, IITO
yKasyje Ha TO Jja ce pas/iiKe y eKO/IOLIKOj CBeCTI youeHe n3Meby 1ikona mory objac-
HUTK TIocTojehoM cTpyKTypoM cny4ajuux u ¢pukcHux edekara. Ha HMBOY ofjeperba
jOILI yBeK IIOCTOje MHTepK/IacHe pasjiiKe Y eKOJIOIIKOj cBecty (8,99% BapujaHce)
KOje HICY objalllibeHe KPO3 Cafallliby CTPYKTYPYy CIy4ajHUX M PUKCHUX edekara
Mopena. [Topen cimydajHOT IpecpeTama Ha HUBOY Ofie/berba, MOJieT Takobhe cafipxu
cay4ajHe Harube 3a Tpu npepukropa. [Ipefukropu Koju cagpske ciaydajHe Harnbe 3a
pasmMunTe LIKOJIE Cy Bapujabiie Ha HUBOY yYeHMKA: O4eKUBAHU HUB0 00pa3osarva
yueHuka, KyhHu pecypcu 3a yuerve M KOPUCHOCH 4aco6a nPpupoorux Hayka. Ciydaj-
HJ Harubu 3a pasjnyuTa ofie/berba OHOCUIN Cy Ce CaMo 3a MIPeJUKTOP 04eKUBaHu
HUB0 00pas30eara yueHukad. JJpyrum pednma, CTaTUCTIYKU MOJIeTI y3uMa y 063up ja
je Haruob Koju mpezcTaB/ba edeKkar 3a OBe Bapujabjie pasmudnT 3a pasanduTe UIKojIe
U/VIn ofie/berba.

> JlomaTHM MaTepujaj ce MOXKe OOUTH Off IIPBOT ayTOpa YIAHKA.
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Ha neBoj ctpanu Tabene 1 npukasauu cy sagp>xanu ¢pukcan edekru. Pesynratn Ha
IPBOj IPUXBAT/BUBOj BpegHOCTN Ha CKa/lu eKOJIOIIKe CBECTU MOTY Ce Ipe/iBUeTH
nomohy 1ect Bapujabiu Koje CBe Bapypajy Ha HUBOY CBAKOT YUeHMKa: BUIIY Pe3yIi-
TAaTHU Cy TOBe3aHNU ca sumum Kyhnum pecypcuma 3a yqere (b = 14,18; s.e. = 1,16; p
<,01, Bummom oBnaganomhy 3ajanyma y o6/1acTyt paHe IMCMEHOCTH IIpe MOoIacka y
mkony (b = 6,48; s.e. = 0,65; p < ,01), BULLIM 04eKUBAHUM HUBOOM 00pa308atrba yue-
Huka (b = 18,71; s.e. = 1,45; p < ,01), BULLIUM camonoy3oarbem yueHuka y npupooHum
Haykama (b = 6,39; s.e. = 0,65; p < ,01) u BUIINM OIleHaMa O KOPUCHOCMU HACMABe
npupoorux nayxka (b = 16,96; s.e. = 2,02; p <,01). Hewrro Hyxu pesynraru Ha Ckanm
€KOJIOIIKe CBECTM ITOBE3aHM Cy Ca BUIINM BPeJHOCTVIMA Ha Bapujabiu nepueniyuje
pooumerna o uiKOnU wiux0602 demerma, ITO yKasyje Ha IO3UTHUBHUje Bubeme 1IKome
(b=-3,13;s.e. = 0,63; p <,01).

B OMNCKYCHJA

Hama crypuja ykasyje Ha TO /ja €KOJIOLIKY CBECT yYEHUKaA IIpe 00/INKYjy BIXOBE VH-
AMBU/yaTHEe KapaKTepUCTIUKe Hero (pasMaTpaHe) KapaKTePUCTIKe Ofje/berba I 1IKO-
e Kojy noxabajy. IIpBu 3HauajaH IpeuKTOp €KOJIOLIKe CBECTM y4eHUKa Cy KyhHu
pecypcu 3a yueme (6poj Kibura yourte 1 IoceOHO 6poj Kibura 3a fely, AUTUTaTHN
ypebaju n nmpucryn nnTepHery, 06pa3oBarbe U 3aHMMabe PORUTEBA). Y IeHUIN duje
nopopuie 06e36ehyjy 6ome pecypce 3a yuemwe nMajy Behy ekomouky cect. [lera
KOja OTUYY U3 IIOPOANIIA Y Kojuma noctoju Behu 6poj Kibura u gedjux Kbura, Kao
¥ IPUCTYII eeKTPOHCKMM ypebajuMa, U umju cy poAnUTe/b) MMay BAIIN 00pa3oB-
HI U CTPYYHMU CTaTyC, uMasa cy Behe 1mance ga passujy Behy exonomky cect. OBe
HOPOJIIe MMajy TEHEHIN]Y fa Oy yCIelHuje y IpUIpeMu CBOje felie 3a IIKOTy
TYMe LITO 3Hajy fja YuTajy, muury u 6poje mpe momacka y mkoiny. Croco6HocT pe-
IIaBarba je3NIKNX U HYMepUUYKNUX 3ajaTaka Ha M0YEeTKYy OCHOBHE LIKOJIe OJIaKIIaBa
yderbe y4eHMKa U [IPefICTaB/ba OCHOBY 3a pasByjatbe Hay4IHe IICMEHOCTH, Y OKBUPY
KOje ce pasBuja U eKOJIOIIKa MACMEHOCT.

PesynraTy Haler MCTpaXKyuBarba Cy y CKIafy ca pesyaTaTiMa OpojHIX CTyAuja
0 edeKTMMa KyITYpHOT KamuTana U XabuTyca Ha ydeme 1 akajeMcka mocrurayha
Zielle, Kao IITO Cy 60Jb) YCIOBYM 3a yuere 1 Behy aHra)kmMaH BUCOKOOOPasoOBaHMX
poAMTEBA U POLUTE/bA KOjU Ce OaBe CIO>KeHMjUM U KpeaTUBHUjUM mocnoBuMa (Josi¢
et al., 2021; Martin, Mullis, & Foy, 2008; Marks & McMillan, 2003; Radulovi¢ &
Gundogan, 2021; Radulovi¢, Malini¢, & Gundogan, 2017). Pogutesu xoju nmajy
BUILIYM OOpasoOBHM ¥ CTPYYHM CTATyC HOKasyjy Behy ocer/pMBOCT 3a obOpasoBarbe
CBOje Jielie U CIIPeMHUjI Cy U CIIOCOOHMjH [ja TTOAP>Ke HUXOBY Pa/jO3HANIOCT, NHTe-
pecoBama, )by6aB mpeMa KibU3M U CTuIjaibe ocHOBHe mucMenoctu (Dzinovié, Perié
i Malini¢, 2021; Kohl, Lengua, & McMahon, 2000). CBe nopoauiie xee Hajoosbe 3a
CBOjy fielly, MaKO je 13 MHOTMX CTY/¥ja IIO3HATO fla Ce K/IACHa PEepOAyKIMja UIIaK
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memasa (Ball, Bowe, & Gewirtz, 1995; Crozier, 1997; Erikson & Jonsson, 1998; Jaeger,
2009). ITotpebHa cy ma/ba MCTpaKMBamba OFHOCA HIUBOA 00pasoBamba M €KOJIOLIKe
CBECTM POJMTE/bA Ca Pa3BOjeM eKOJIOLIKe CBECTH Jelle.

Ydaenniy unju cy poaurebu umany Behe o6pasoBHe acimpanyje 3a CBoje feTe
nokasanu cy Behy ekomouiky csect. Acimpanuje poguteba ogpebhyjy kako he ce mo-
HAIllaT! Y OFHOCY Ha IIKOJICKO y4eme eTeTa, mTa he noppskaryu, Ha yemy he nncu-
CTUPATU U KOJMKO he OMTH yIIOPHM 1 OIJTyYHM y IPY>Kamby IHOACTHUIIAja KOjI JOBOJIE
IO Ke/beHOT HUBOA 00pa3oBama. Y paHUjUM MCTPaKVMBambMMa je IMOKa3aHo fa Cy
acmpanyje poguTeba 0 06pa3oBHOM HOCTUTHYhY BUXOBe fielie 61yIe oBe3aHe ca
IIKOJICKVUM ycriexoM ferie (Spera, Wentzel, & Matto, 2009). IIpermocraBpamo fja ce
paiu O OIIUTEM YTUIAjy 0OPa3OBHMUX TEXIBY POAVTE/ba Ha LIKOJICKO MOCTUTHYhe
y4eHMKa 1 [ja eKOJIOIIKO 3Halbe YMHU JIe0 3Hamba Koje MNONPMHOCY IIKOJICKOM II0-
crurHyhy y4eHuka. YIpaBo ce acnmpalnyje poguTe/ba MOTy IIOBe3aTy ca eekTrMa
HepLernLyje pOANTe/ba O LIKOINU HBIXOBOT AeTeTa Ha eKOJIOIIKY CBECT.

Camoroysame y4eHIKa Y JOMEHY IPUPOJHMX HayKa, Koje ce 3aCHMBA Ha I10-
CTUTHYTOM YCIIeXy M yBepemwy ydeHMKa Ja MOTy JIako U O6p30 Ja MX yde, BaXKaH je
IPeKTOP HIX0Be eKOIOIIKe CBeCcTI. Pa3yMHO je mpeTrocTaBuTH Aa je Behe Hay4-
HO CaMOIIOY3/latbe YYeHVKa OCHOBA 3a BUIIN HUBO €KOJIOLIKe CBECTH. Y YeHMIV KOjU
MIMajy BUIIE CaMOIIOy3Jlama y MPUPOIHUM HayKaMa 61he MOTMBYCAHM Ja casHajy
BUIIIE O IPMPOJY, A Y/I0Ke BUIIE TPYAa U Ia 60/be OPraHNU3yjy 1 3allaMTe OHO LITO
Cy Hay4Iu Kako OU TO 3Hambe ITOCTAJIO Jieo HbUX. 3ay3BpaT he ce MoHaImaTy y ckia-
Iy ca TaKBVIM Ca3HambJMAa, IITO je Kpajiby LM/b eKOIOLIKOT obpasoBama. CaMomo-
y3Iame yUeHUKa y 006/1acTu IPUPOJHMX HayKa IIOMake pasBOjy HIXOBE eKO/IOLIKe
CBECTH IITO yTU4e Ha TO Aa 60Jbe pasyMejy eKoJIolKe Ipobieme 1 ga Oymy crpem-
HUju Ja ce puMa 6aBe (Marusi¢ Jablanovi¢ i Blagdani¢, 2019).

Cnenehn mnpenmMKTOp eKOIOLIKe CBECTVM HpeACTaB/ba Iepleliyja yIeHN-
Ka O NPYMEH/BUBOCTU ¥ KOPUCHOCTM OHOTA IITO Ce€ Y4U y NMPMPOAHUM HayKama.
Munberwa yueHrnka o mMoryhHoctu xopuiihema 3Hama 13 00/1aCTU NPUPOSHNUX
HayKa y pelllaBamby CBaKOJHEBHUX >KMBOTHMX 13a30Ba MOACTUYY Pa3BOj HUXOBE
€KOJIOIIKe CBeCTH. JHame A00uja IMYHO 3Hauele Kajla yIeHNUIM MOTY Ja ITOBEXY
HacTaBHe Cafip)Kaje ca CBOjUM MCKYCTBOM M3 CTBAapHOT XMBOTa. Exosonika ceecrt
ce pa3Blja KpO3 MICKYCTBO Y KOHTAKTY ca IIPUPOJOM, KpPO3 YIIO3HaBakbe MIPUPOIHIX
10jaBa, MpoMeHa 1 oracHocTy. OcTBapebe Iy/ba eKOIONIKOT 06pa3oBama Hulje cCaMo
CTHIIabe 3Hama, Beh U pasBujame crcTeMa BPeJHOCTI Y KOMe IIPUPOJa VIMa K/byd-
Hy ynory. Exonomko ob6pasoBame Tpeba ja Oyfe ycMepeHo Ha pasBujame ocehama
IPUIAHOCTY IPUPOAM, /bYOAaBU ¥ NIOLITOBAbA IIPeMa IIPUPOAN Y Le/IVHMU, YIjH je
YOBeK cacTaBHM Jeo (Stanisi¢ & Marusi¢ Jablanovié, 2020).

IIepuenuuje pogureba O KON BUXOBOT JETETA I0jaBIbyjy ce Kao MPEeAUKTOP
KOj! MMa HeTaTUBHY Be3y ca mocTurayhem ydenmka Ha CKalyu eKOJIOLIKe CBECTH,
IITO je Heo4YeKMBaHU pe3ynTat. Kopenanuja usmeby popurebcke nepiiemniyyje mKko-
e v mocTuriyha muxoBor fierera Ha CKaly €KOJIOIIKE CBECTM yKasyje Ha CIIOXKEH
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onHoc nsmeby oBux Bapujabmu. Mehy yuennimma 4nju pogyuTe/by KO SOXKWUBIbA-
Bajy MO3UTUBHO MMa U YYEHMKA KOjU IOCTVDKY BUCOKE pe3ynTaTe X OHUX KOjU CY
ocTBapwmIu HK3aK ycrnex Ha Ckanm exonomke csectin. C apyre cTpaHe, yYeHUIIN YMjU
POAUTe/bY MIMajy BeOMa HeTaTVBHY IIepLEINIyjy O TOMe IITa IIKO/IA HyAU BIUXOBOM
IIeTeTy He 4MHe Jieo IPYyIIe Koja MMa HajHIDKe pedynTaTte Ha CKalu eKOJIOIIKe CBECTH.
Moro 6u ce pehn fma jeman 6poj poguTeba dnje Cy mepLernje IKojle HeraTuBHe
MIMa PeaTMBHO YCIEIIHY Jelly Y ZOMEeHy CKOpa eKOJIOLIKe CBECTH 1 Jja je TO Pasjior
HeraTuBHe Kopenaiyje usmehy ose nBe Bapujabie. ITosHaro je ma cy 1Kose Buiie
ycMepeHe Ha HeyCIelllHe Y4eHMKe, [1a MOIpIIKa 1 Jyelrhy KOHTAaKT ca poAuTe/buMa
Mory 6uty nocnenuia rora (Milosevié, 2002).

Hanas o moBe3aHOCTM €KOJIOIIKe CBECTV YYeHMKA U OJHOCA HUXOBUX POJU-
Te/ba IIPEMA IIKOJIN Pa3/IMKyje ce Of pe3y/iTaTa paHUjUX CTyuja, KOjU YKa3yjy Ha I10o-
3UTUBHY Bedy usMely craBoBa popuTeba 1 HIKOJICKOT ycrexa ydeHuka (Phillipson &
Phillipson, 2012; Slijepcevi¢, Zukovi¢, & Kopunovi¢, 2017; Yamamoto & Holloway,
2010). HeonxopHo je mponahy HaumHe fa ce yHampenm capajiiba IIKOJIe ca POAM-
Te/bUMa YYEeHVKA KaKo OV pOUTe/bY OYe/IN fIa JO>KMB/baBajy HMIKOJICKO OKPYXKerbe
Kao BaXHO MECTO I7ie ce pa3BlUja eKOJIOIIKA CBeCT mMxoBe jere. [Ipe Tora Tpeda
06e36eqyTH la POANTE/BU BPEHYjy MPOEKOJIOMIKO IIOHAIIAe 1 CXBaTe KOMUKO je
Pa3Boj eKOJIOLIKe CBECTV KOJ| MIainX BaKaH 3a OINCTaHAK Ha II0OAJTHOM HMBOY.
[TorpebHe cy orceXxHMje aKLMje yCMepeHe Ha IOofju3atbe eKOJOLIKe cBecTy rpabaHa
KaKo OM CBeT OIICTa0 y CBOjoj pasHonmuKkocTy u MehysaBucHocTu. OBe Bese 61 cBa-
Kako Tpebasio ucnutusaTti y 6yayhum ncrpaxupamnuma.

Benuku 6poj KapakTepucTHKa y4uTe/ba U IIKOJIE KOjU Cy YMHUINA Y30paK y
HallleM VICIUTUBAbY HUje ce I0Ka3ao Kao 3HadajaH MPeJVIKTOP €KOJIOIIKEe CBECTU
ydeHuka. ITocroju camo jefjaH M3y3eTak Be3aH 3a €KOJIOIIKY CBECT YYEHMKA U3 pas-
JIMYUTHX Offesberba. OCTaje HeIO3HATO 3alTO Ce YYEHUIIN Y TI0je[ITHIM Ofie/beblIMa
Pa3/MKyjy O OHMX y JPYTMM. 3a OBe pas3/jMKe MOXe ce IPETIIOCTaBUTH Ja Cy IO-
caepnia crennpUIHNX MCKyCTaBa yueHMKa y ofpeheHoM ofje/pery 360T KBannTe-
Ta pajia y4nTe/ba. YUUTEb je MOTao fla ce aHTaXyje Ha ofpeheHN HauMH Koju Huje
cafip)KaH y JaTVM IIMTABMMA, LITO je JOBEJIO O CHelupIYHNX VICKYCTaBa U IITO je
CTBOpWIO pasyuke u3Mehy ozie/pera. Ha mpumep, ydeHNIIN jeTHOT ofie/berba Cy MOT-
JI Kao IPyIIa Jia yuecTByjy y onpehennm ekonomkum porabhajuma u akTMBHOCTMMA
(xao mro cy decTUBaMM U TaKMUYewa), IPOrpaMuMa U MpojeKTuMa 3axBapyjyhn
eHTY3MjasMy U II0CeOHOM aHI')KOBaIbY CBOjUX YUNUTe/ba, KA0 M POAVTE/hA Y APYTUX
0coba 13 JIOKaTHe CpeyHe.

Huje usnenabyjyhe pma Bapmjabne ca HMBoa IIKO/Ie M Ofie/berba HUCY Oue
3HauajHe 3a npenBubame yuyeHnukux nocrurayha Ha Ckamu eKOJIOIIKe CBECTH, C
0631pOM Ha pesynTaTe MPETXOJHMX CTyAMja O MPeJUKTUBHOj MOV KOHTEKCTyasl-
HUX Bapujabmu 3a nocturnyha ydenuka. CmaHy cy OMim Hajmasy CTyAuja Kojuma
cy ucnutuBaHe Bede usMely mocrurayha yueHuka Ha TecTy U3 IPUPOSHMX HayKa
U KapaKTepMCTUKA HAcTaBe U ydema, IpU 4eMy je YIBpheHo fja Bapujabie Buiier
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HYBOA HICY O1/Ie TONMMKO KOpUCHe y objaurmaBamwy nocturayha (Josic et al., 2021;
Teodorovi¢ et al., 2021). Casname 1a Bapujabie ca HUBOA IIKOJIE U Ofje/berba HUCY
flajle 3Ha4ajaH JOIPUHOC pa3BOjy eKOJIOLIKe CBECTU ydeHMKa Iokpehe murame ma
JIN Ce eKOJIONIKA CBECT YY€HMKa U Y KOjoj Mepu pasBuja y mkonu. Hagamo ce ga ce
MOTY 13BYhU HEKV OIILITY 3aK/bYUIIM O YCIOBMMA KOjy YTUYY Ha Pa3BOj eKOJIOIIKe
CBECTU Y IIKOJIM.

Ileparomke MMIIIMKanuje pesynraTa CTyAMje O INPESUKTOPUMMA €KOJIOLIKE
CBECTV Y4YEHUKa OCHOBHMX IIKOJIA YKasyjy Ha morpely yHampebuBama HBUXOBOT
CaMOIIOy3/jaba Y JOMEHy IIPUPOJHUX HayKa M pa3BUjamba yBeperma O KOPUCHOCTU
HacTaBe NPUPORHNUX Hayka. CaMoOIOy3/iame y4eHMKa OU ce MOITIO CTUMY/IMCATH
CTBapameM IPUINKa 3a y4erbe y KojuMa ce ocehajy koMneTeHTHUM Jia caBiajajy mo-
HyheHy HacTaBHU IWIaH 1 mporpam. OHO LITO ce flelllaBa y MIKOJIY OCHaXKyje YUeHUKe
[a VICTPajy y yuemy, ycMepaBajyhm ux Ha fabe yduemwe. HacraBa Tpeba ja mopctuyde
KpeaTMBHOCT y4YeHMKa ¥ HaCTaBHMKA, UMajyhu y BUy Ha YOBEYaHCTBO He 3HA ca
KOj/IM €KOJIOLIKMM IpobeMuma he ce cyountn y 6yayhHocTn, a jour Mame Kako 6u
ce oy Morm peumntu. [Torpe6HO je 06pasoBatu /byje Koju pasMuibajy Ha drek-
crbuIaH HaYMH, 0cobe Koje cy epuKacHe y KOMYHUKAIVjU ca APYTMa I CIIOCOOHe
Za carnefiajy mpo6jeme u3 Buiile repcrektusa (Stanisic, 2015).

CaBpeMeHU YC/IOBM JXMBOTA 3aXT€Bajy Pa3BOj KPUTUYKOT ¥ AVMBEPTeHTHOT
MUIUBea Koje MojJpasyMeBa IPOMEHY MeTofia HacTaBe 1 ydemwa (Maksié, 2021).
YdeHMIY Cy BUIIIe 3aMHTEPECOBAHM 3a YYelbe aKO Cy aKTUBHIY Ha Jacy, Kaja je cajp-
Xaj yuema O/M3aK BUXOBOM COIICTBEHOM MCKYCTBY, KaJja BIJIe TeMe O KOjuMa yde
Ha 4acy Kao pe/leBaHTHE 3a BbIXOB CBAaKOJHEBHM XXVMBOT 1 KaJla MOTY JIa M3pa3e CBoje
munvsere (Stani$i¢, 2015). IIpumeHa MHTErpaTMBHOT ¥ MHTEPAVCLUIUIMHAPHOT
IpuCTyIa Koju oMmoryhaBa yueHMIMMa Jla UCTPAXYjy U aHAIM3UPA]Y, UCKYTY]y O
npobeMrMa 1 mocMartpajy ogpebhere nmpobieme u3 pasnnInTUX MEPCIEKTUBA, BEO-
Ma je TUIOJJOHOCHA 32 €KOJIOIIKY CBECT Y4eHMKa. HacTaBHMIIM MOpPajy [ja IPaKTUKY]jY
edeKTUBHY Iearorujy Koja je ycMepeHa Ha pasBoj MUIIUbeHa BUIIET peia U MeTa-
KorHuuuje, kopucrehn gujanor n ucnurusamwe (Handrianto et al., 2021).

Takobe, aKTUBHOCTY y YYMOHNIIM MMajy OTPaHMYEH KallallUTeT Jja IIOfpxKe
Pa3Boj eKOJIOIIKe CBECTHU jep Cy YITIABHOM IIOBe3aHe ca yHallpehuBamweM 3Hama O
xuBOTHOj cpenyuu (Duerden & Witt, 2010). VMckycTBa cTedeHa y IPUPOAN YTU-
4y Ha pasBOj IPOEKOJIOIIKUX CTaBOBA, KOjU IOACTUYY IIPOEKOIOLIKO MOHALIAbe
yuenuka (Skelly & Zajicek, 1998). Crora, HeOIXO#HO je /ja ce HacTaBa OpraHu3yje
U M3BaH y4YMOHMIle U LIKOJICKe 3rpafie, Tfe he yuyeHuny OuTH y AMPEKTHOM KOH-
TaKTy ca npupogoM. OpraHnusoBarme aKTMBHOCTI Ha OTBOPEHOM je BeOMa 3aXT€BHO
U U3UCKYje Apyraunjy u ¢preKcuOuIHy opranusanyjy paga mkone. Mebyrum, To je
Ha4MH Ha KOj! IIKOJIa MO>Ke fla IOTIPMHece PasBojy eKOJIOLIKe CBeCTU KOJ, MIaVX.

[1aBHM JOIPUHOC OBE CTyAMje jecTe KOHCTPYKLMja IMpPeAMKTOPCKOI Moje-
JIa eKOJIOIIKEe CBECTU KOJ y4eHMKa OCHOBHMX IIKOJIa KOjU IIOKasyje ZJOMMHAHTHO
ydemrhe paHor ydemwa (KyhHMX pecypca 3a ydere 1 OB/IaJAaHOCTY 3afaluMa y oba-
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CTU paHe MMMCMEHOCTH IIpe IT0JIacKa y IIKOJTY) y PasBojy eKomouKe cBecTu. [lobujenn
HaJIa3y Cy y CKJIaly ca Hajla3uMa IPeTXOHUX MCTPaXK1Bakha, I1a OCTaje aKTYe/THO N -
Tame Kako nosehaTy JONpMHOC LIKOJIe Pa3Bojy eKolomlIKe cBecTu. [locebHy maxmby
y 6ynyhum crynujama 3axTeBa yora capajbe poanTe/ba ca UIKOIOM, Koja 61 Moria
OUTY CTIOXKEeHUja Off TMHEeapHOT OJJHOCA. JOII MHTPUTAHTHUjU Cy edeKTV Ha HUBOY
ofie/bersa. JJasboM aHaIM30M OM ce MOT/IM OTKPUTY CHELMpIYHN aCIIEKTH CTPYKType
Ofie/berba ¥ MMKPOK/IMME, Kao ¥ MepCHeKTHBe HaCTaBHMKA, KOje IOJCTUYY Pa3Boj
eKOJIOIIKe CBeCTH y4eHMka. Kako je Mojen mpeinKTopa eKoIoIIKe CBECTI Pa3BujeH
Ha OCHOBY IOflaTaKa IPUKYIUbEH)X Y IupeM MelyHapoJHOM MCIUTHBaIY, MOTAO0
Ou ce Tajbe TECTUPATH U KPO3 YIIOPeHe CTY/yje U3 PasINuUTUX CpelVHa.

[TorpebHa cy, yoyayhe, nctpaxnupamwa 0 JOIPUHOCY 0OPa3OBHOT OKPY>Kerba
Pa3Bojy €KOJIOIIKe CBeCTH ydeHMka. Tpeba Mmatu Ha yMy fia, MaKO Cy IPEAUKTO-
PY €KOJIOIIKe CBECTM Y4eHMKa KOjy Cy pasMaTpaHM y HAlloj CTyAuju 6uan 6pojHu,
IIOCTOj ¥ jOIII MHOTO JPYTUX IPEAUKTOPa Koje Tpeba NCTPXKUTH. 3a IOTIyHNje pa3-
yMeBambe pa3Boja eKOJIOIIKe CBEeCTV KOJ MIafMX IOTpebHa Cy MCTpakMBama Koja
6u y3ea y 003up MpeAnKTUBHE KanannuTtere GpakTopa Kao IITO CY BpIIkbadKe rpyle
U ,3Ha4yajHu fpyru’ (uponu, jytjybepu, nudayeHcepu UTH.), KO U YTUIAj Meamuja.
YuHu ce #a mKose rybe OMTKY 3a yTUIaj, IIpe cBera 300T CBOje pUTHU/HE CTPYKType
U criopocty y npahemwy cBUX Op3ux ApyLITBeHUX mpoMeHa. [la 6u ce oBa orpaHm-
Jerma yOmaxuia, Kose Tpeba aa capabyjy ca mHctutynujama HepopmaaHor obpa-
30Bamba I NIPEI03Hajy ApyTe APYyLITBEHEe MHCTUTYLMje VI OpraHM3alLyje Kao IapTHepe
y OCTBapyBamby I1/beBa eKOJIOMIKOT 00pa3oBama.

B 3AKIbYHAK

Ha ocHOBy 0BOT ncTpaXkuBama NpeaUKTOPa €KOIOUIKE CBECTY MOXKEMO 3aK/byUUTH
Ia Cy 3a pa3BOj €KOJIOIIKE CBECTM YYEHMKa, KOju Cy Ha Kpajy IpBOT LMKIIyca Oc-
HOBHOT 00pasoBama, Haj3HAYajHUje BIXOBe NHAVBMAYaNHe KapakrepucTuke. OBa
cryamja moTBphyje JOIpMHOC paHe MMCMEHOCTH VM IOPOANYHMX YC/IOBA 33 y4ere y
Pa3BOjy eKOJIOIIKe CBECTH YYeHNKa 1 II0Ka3yje Ja Cy IOTpeOHa [ja/ba MICTPAKMBamba
0 KapaKTepUCTMKaMa 00pa3oBHOI OKpy)era Koje OV IIKOTy y4MHIIe 3HaYajHUM
dakTopoM y pasBoja ekoyomike ceecty Maafux. C 063upoM Ha TO Ja ce paji o II0-
manyMa gobujeHuM y MehyHapogHOM MCIUTHBaY, OMIO 611 KOPUCHO MCTPAXKUTU
VI YIIOPEIUTHU NOJATKE 3a YUYeHUKe M3 PasIMINTHUX CPefyHa. YKOIUKO OM Iojarm
U3 HeKe Jpyre 3eM/be IOKa3alu Behy IpelBUBMBOCT KapaKTepMCTUKA IIKOJIe M
ofie/ber-a Koje 1oxaba yueHNK, aHanmsa 06pa3soBHOT CHCTEMa Te 3eM/be MOITIa 61
ATV OfTOBOP HA IMTambe KakKBa 0M IIKOA M IIKOJICKA CPefJHa NOfpsKajaa yHa-
npehuBame exononike ceecTn yyeHuka y sehoj mepu.
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ABSTRACT

The main goal of environmental education is the development of environmental awareness,
which is the basis for pro-environmental behavior. In order to determine the conditions
which, favour the development of environmental awareness, a survey was conducted of
students in the fourth grade of primary school, based on data from TIMSS 2019. The criterion
variable was the score on the Environmental Awareness Scale, while the predictor variables
included characteristics which vary at student, class, and school levels. Hierarchical linear
modeling indicated the importance of variables at the individual level: home resources,
literacy and numeracy readiness for school, confidence in science, usefulness of science
lessons, and parent’s perceptions of their child’s school and expected student education
level. None of the considered class and school level variables were significant predictors
of environmental awareness. Between-school differences were fully explained by the
final, retained model, but some variance (approx. 8%) between different classes remained
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the school’s contribution to the development of students’ environmental awareness through
the application of effective pedagogy and school improvement. Further research is needed
into the contribution of the educational environment.

Key words:
environmental awareness, predictors, primary school, environmental education, school
improvement.

M INTRODUCTION

Environmental protection is a prerequisite for human survival on Earth. Humans,
as part of nature, pollute land, water, and air and disrupt food chains in order to
ensure a higher standard of living, putting the entire living world at risk, including
their own species (UNESCO, 2020). Estimates of the harmful consequences of
human activities are such that there is a growing global awareness of the need
for a change in humanity’s relationship with the environment, which calls for
re-examining and changing our needs and ways of satisfying them, determining
priorities, and defining optimal development. The bearers of these demands are
the young and the very young, which is understandable because they are the most
vulnerable. Education has an obligation to help the youngest members of society
acquire relevant information, knowledge, and skills, as well as to develop attitudes
and values that will enable them to preserve the planet, relative stability, and
quality of life in the near future.

With the intention of determining how far we have come and in which
direction further changes are needed in the field of environmental education (EE),
a study of the national documents of 46 states covering all regions was conducted.
In addition, interviews with key stakeholders in education and a global survey
of educators were carried out (UNESCO, 2021). According to the results of this
study, we are not doing enough to ensure that what we learn is helping us with the
environmental challenges we face every day. Despite the fact that no country, no
region, and no continent can avoid the consequences of climate change, this topic
is mentioned in less than half of the educational policies and curricula analyzed.
Although changes in biodiversity are occurring more rapidly and becoming
more dramatic and visible every day, biodiversity is not a topic in most (81%)
of the analyzed documents. The survey indicated that teachers need better initial
education and in-service professional training to become agents of change in
today’s challenging world (UNESCO, 2021).
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The environmental contents included in the curricula of certain education
systems and the way in which they were implemented have changed over time. One
of the constants is the goal of EE, which refers to the development of environmental
awareness among individuals and communities as a whole (Stani$i¢, 2008). The
goal of EEis to develop environmentally literate citizenship with the “knowledge,
skills, attitudes, motivations, and commitment to work individually and collectively
toward solutions to current problems and the prevention of new ones” (UNESCO-
UNEP, 1976: 2). Environmental awareness consists of environmental knowledge,
attitudes, values, and behavior, which are interconnected and influence each other
(Andevski, 1997; Cifrié, 1989; Kundacina, 2006; Markovié, 2005; Miskovi¢, 1997).
Environmental awareness does not arise spontaneously, but appears under the
influence of certain social forces, as it depends on the situation and context (Kang &
Hong, 2021).

Examining the relationship between environmental knowledge and behavior
has yielded mixed results (Courtenay-Hall & Rogers, 2002; Kollmuss & Agyeman,
2002; Krnel & Nagli¢, 2009; Negev et al., 2008; Van Petegem, Blieck, & Van
Ongevalle, 2007). In the 1970s, the dominant belief was that there was a direct
connection between environmental knowledge and environmental awareness and
that this relationship is linear, which means that greater environmental knowledge
leads to higher environmental awareness and positive environmental behavior
(Kollmuss & Agyeman, 2002). Other studies have indicated that the relationship
between environmental knowledge and individual behavior is weak or does not even
reach statistical significance (Makki, Abd-El-Khalick, & BouJaoude, 2003; Negev et
al., 2008; Kollumuss & Agyeman, 2002; Krnel & Naglich, 2009; Kuhlemeier et al.
1999). It has also been concluded that knowledge about environmental protection
is a necessary but not sufficient condition for pro-environmental behavior and
environmental activism among individuals (Meinhold & Malkus, 2005; Marusi¢
Jablanovi¢ & Stanisi¢, 2020; Stani$i¢ & Marusi¢ Jablanovié, 2019).

The education systems of different countries are trying to find ways, methods,
and programs which will result in the development of environmental awareness
among their citizens. Research evidence shows that it is not enough to incorporate
environmental content into the curriculum and expect future generations to behave
in an environmentally responsible manner (Makki, Abd-El-Khalick, & BouJaoude,
2003; Negev et al., 2008; Kollumuss & Agyeman, 2002; Krnel & Nagli¢, 2009;
Kuhlemeier et al., 1999). Raising environmental awareness seems to be a much more
complex task, requiring new resources and cooperation in the process of designing,
implementing, and evaluating environmental education. On the whole, in order
to make a greater contribution to the development of students’ environmental
awareness through the study of environmental content at school, it is necessary to
continue research into environmental knowledge, teachers and other actors in the
education process, and the context in which EE takes place.
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Many European countries have included EE in their educational goals over the
last half-century (Erdogan, Kostova, & Marcinkowski, 2009; Srbinovski, Erdogan,
& Ismaili, 2010; Stani$i¢ & Maksi¢, 2014; Stokes, Edge, & West, 2001). In Serbia,
Environmental content forms part of several subjects in primary school (Pravilnik
o planu nastave i u¢enja za prvi ciklus osnovnog obrazovanja i vaspitanja i program
nastave i u¢enja za prvi razred osnovnog obrazovanja i vaspitanja, 2017). In the first
cycle of primary education, which begins at the age of seven and lasts for four years,
students learn about environmental protection through the two compulsory subjects.
The World around Us (first and second grade) comprises topics such as living and
non-living nature, housing, human activities, and motion in space and time. The
subject Nature and Society (third and fourth grade) covers the previously studied
topics, which are deepened, and new ones are introduced, such as getting to know
one’s place of birth, heritage, the links between living and non-living nature, and
studying natural phenomena. The environmental knowledge acquired is evaluated
with a numerical grade and affects the students’” school success.

In addition to compulsory subjects, schools also organize extra-curricular and
after-school activities with the aim of developing students” environmental awareness
(Pravilnik o planu nastave i u¢enja za prvi ciklus osnovnog obrazovanja i vaspitanja
i program nastave i u¢enja za prvi razred osnovnog obrazovanja i vaspitanja, 2017).
Teachers and their students most often organize cleaning of the school building and
yard, greening of the school environment, collection of waste materials for recycling,
examination of water and air pollution in the local community, etc. Student
participation in extracurricular and after-school activities is based on their interests,
is voluntary, and does not affect school grades.

A review of research studies on the contribution of primary and secondary
education to the development of the environmental awareness of students in Serbia
revealed that what was mainly assessed was how much knowledge the students
had gained about the contents recommended by the study programs (Brun, 2001;
Kundacina, 2006; Miskovi¢, 1997; Stanisi¢, 2008). The findings indicated that schools
were directed towards the cognitive component of environmental awareness and that
more attention was paid to the acquisition of factual knowledge and less to functional
and applicable knowledge. In addition, research has also shown that the preparation
of teachers for teaching EE was entirely a matter of in-service supplementary training
and was often guided by the teacher’s personal, internal motives (Kundacina, 2006;
Miskovi¢, 1997; Peji¢, 2002; Stanisi¢, 2011).

We can conclude that most studies on the effects of environmental education
point to their shortcomings and seek changes in the direction of increasing the
school’s contribution to the development of environmental awareness among
young people (Stanisi¢, 2015; UNESCO, 2021). Research studies on the predictors
of student achievement in science revealed that their individual characteristics were
more significant than the characteristics of the teacher and the school they attended
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(Josi¢, Teodorovi¢, & Jaksi¢, 2021; Teodorovié et al., 2021). One might ask whether
these results also refer to the students’ environmental awareness, which is the main
goal of environmental education. If so, a new question arises about the conditions
under which the school can increase its contribution to the development of students’
environmental awareness, bearing in mind that this includes cognitive, affective, and
behavioral aspects.

The goal of our research is to determine the predictors of environmental
awareness among primary school students. This study explores the contribution of
predictor variables stemming from three different sources: 1) individual characteristics
of the student, including the characteristics of the family context from which the
student comes, 2) teacher characteristics, including the teacher’s perceptions of the
circumstances in which they taught their class, and 3) school characteristics such as
location and resources, including the school principal’s perceptions of the educational
environment in which EE takes place. The inclusion of student, teacher, and school
perspectives could help to better understand the conditions in which environmental
awareness develops. The practical goal is to intervene in an educational setting in
order to raise the ecological awareness of young people, who are key actors for the
preservation of nature and life on Earth.

B METHOD
Participants

This research was conducted on a nationally representative sample consisting
of primary schools that participated in the TIMSS 2019 study in Serbia (https://
timss2019.org/reports/). The initial participant pool consisted of fourth grade
students and the students’ parents, class teachers, and school principals. We retained
data from 3,692 fourth grade students and their parents. The students came from 154
different schools and were taught in 199 separate classes, each with its own teacher.
Consequently, 154 school principals and 199 teachers participated in the survey.
Most of the students (99%) were between 10 to 11 years old at the time of the study
with approximately equally represented males (50.1%) and females (49.9%).
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Instruments and Variables

The data on the students’ achievements in science and the social and educational
context for student learning was collected using the TIMSS 2019 instruments (Mullis
& Fishbein, 2020).

Environmental Awareness Scale — EAS was constructed from some of the
TIMSS 2019 Science items (Yin & Foy, 2021). The fourth grade EAS consisted of 33
items related to the following content areas: organisms, the environment, and their
interactions; ecosystems; the Earth’s physical characteristics, resources, and history;
and the Earth’s weather and climates. Tasks were designed within three cognitive
domains: levels of knowledge, reasoning, and application. Cognitive domain
knowledge refers to knowledge of facts, concepts, procedures, cognitive domain
reasoning — solving non-routine problems, unknown and more complex problems
that require analysis, synthesis, and generalization, while the cognitive domain
of knowledge application involves using knowledge to generate explanations and
solve practical problems (Mullis & Martin, 2017). The largest number of items in
the EAS was from the domain of application (13), followed by reasoning (12) and
knowledge (8). According to the authors, EAS achievements are accurate, reliable,
and comparable to the overall Science achievements and across countries. The survey
of the environmental awareness of primary school students from the countries which
participated in TIMSS 2019 pointed out differences at the national level. With 513
points (SE = 4.5), Serbia was somewhat higher than the centre point of the EA scale
(500 points).

The TIMSS 2019 context questionnaires included the Home Questionnaire (for
parents), the School Questionnaire (for school principals), the Teacher Questionnaire
(for teachers), and the Student Questionnaire (for students). Almost all of the
considered variables come from the TIMSS 2019 database, which is available here:
https://timss2019.org/reports/. Exceptions to this rule are described in more detail
below.

Criterion variable. The criterion variable was student environmental awareness,
defined and measured by the Environmental Awareness Scale (Yin & Foy, 2021). In
the present analysis, we use the first plausible value for the Environmental Awareness
Scale score.

Predictor variables. The predictor variables operationalised the characteristics
of individual students, teachers and schools.!

Student-level variables. The student-level variables were related to (1)
those pertaining to the student’s early home environment, early development,

! TIMSS variable codes, specifications of how the predictor was operationalised or derived from the
TIMSS variables, and the source of information (student, parent, teacher, or principal) are given
in Appendix 1.
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or characteristics related to their parents and (2) those concerning their school
environment.

The first subgroup of student-level variables included: student gender, home
resources for learning, preschool program length in years, early literacy and
numeracy activities before primary school, literacy and numeracy readiness for
school, and expected student education level. The second subgroup of student-
level variables included the student’s sense of school belonging, student bullying,
frequency of scientific experiments, how much the student likes learning science
at school, teacher’s instructional clarity in science lessons, student’s confidence in
science, the usefulness of science lessons 2, and parent’s perceptions of their child’s
school.

Class-level variables. The class-level variables can be further split into 1) those
pertaining to the teacher’s characteristics and 2) those which relate to the teacher’s
perceptions of the school environment or the circumstances in which they taught
their class of students.

The first subgroup of teacher-level variables included years of teaching, teacher
gender, teacher education level, teacher supports students’ active engagement,
homework frequency, different science assessment variables, and professional
development in teaching science in the past two years. The second subgroup of
teacher-level variables included the teacher’s school emphasis on academic success,
safe and orderly school, teacher’s job satisfaction, teaching limited by students not
being ready, access to computers, and students taught life and earth science topics.

School-level variables. The school-level variables included 1) those pertaining
to relatively more objective school characteristics such as location and resources and
2) those related to the school principal’s perceptions of the school environment or
resources.

The first subgroup of school-level variables included principal’s estimation
of population in the city, town, or area, number of computers that the school has,
whether or not the school has a science laboratory, whether or not the teachers have
science laboratory assistance when performing science experiments, whether or not
the school has an online system for learning management, whether the library size is
greater or smaller than 2,000 books, and whether or not the school provides access to
digital sources of knowledge. The second subgroup of school-level variables included
principal’s opinion on whether or not the instruction is affected by science resource
shortages, school emphasis on academic success, school discipline, and literacy and
numeracy readiness for school.

*  Data available upon request from the national TIMSS 2019 center: timss2019serbia@gmail.com.
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Data Analysis

Data analysis was performed in R (R Core Team, 2020). The models were fitted using
the Imer() function from the Ime4package (Bates et al., 2015). We first tested whether
there was sufficient variation at class and school levels to warrant using HLMs. For
this purpose, we created a model which included only random intercepts at the class
and school level and compared it to models which did not include these random
intercepts, using the anova() function (R Core Team, 2020). Furthermore, if there
was sufficient unexplained variance between different classes or different schools
expressed through the value of interclass correlation (ICC; see Hayes, 2006) then the
calculation of a nested statistical model was indeed warranted.

After confirming thathierarchicallinear modeling was warranted (see the Results
section for details), we investigated which random slopes should be included in the
model using the ffRanefLMER.fnc() function from the LMERConvenienceFunctions
package (Tremblay & Ransijn, 2020). We used a forward-fitting procedure to test the
inclusion of random slopes for all of the predictor variables listed in the Instruments
and variables subsection. The random slopes were tested separately for the school
and for the class grouping level. No interactions between the random intercepts and
random slopes were included (our attempts led to singular models and convergence
issues).

After specifying the initial structure of the random effects, we used a backward-
fitting procedure to test the contribution of the grand-mean centered predictors
using the step() function from the ImerTest package (Kuznetsova, Brockhoft, &
Christensen, 2017). This procedure eliminates all random and fixed effects that
do not contribute to a better model fit. Afterward, we manually removed all the
random slopes for the fixed effects that were removed in the step() procedure.
Finally, we carried out model criticism by observing the distribution of the residuals
in the model created after applying the step() function. Model criticism includes
trimming all cases with residuals that deviate by more than 2.5 SD and recreating
the hierarchical linear model on the trimmed data. We used this trimmed model
as the final hierarchical linear model. Throughout the model fitting procedure,
we corrected the few occurrences of model singularity by excluding the predictor
causing the model to have a singular fit.
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B RESULTS

In the present report, we only focus on the output of the final hierarchical linear
model, but we also describe the important points of the model fitting procedure. The
descriptive statistics for all the predictors and the R code detailing the procedure can
be found in the supplementary material.?

The model including random intercepts at the class and school level was
significantly better than the models which only included a random intercept for one
of the two grouping variables, as tested by the anova() function (R Core Team, 2020).
The values of the interclass correlation coefficients (ICC) indicated that 8.16% of
the variance in the environmental awareness scores can be explained by a by-class
random intercept, i.e., through differences in the intercept values between classes. The
random intercepts at the school level explained an additional 10.85% of the variance
in the student scores on the dependent variable. These values of ICC indicated that
applying a hierarchical linear model (as opposed to using, for example, a multiple
linear regression at the student level) is warranted (Hayes, 2006).

We then followed the procedure described in the data analysis subsection to
achieve the final model. Model trimming removed 51 additional cases (1.38%).
The final, trimmed model is presented in Table 1. The right-hand side of Table 1
describes the retained random effects, where blank cells indicate a non-significant
(i.e., excluded) random effect. The final model includes a random intercept at the
class level only, indicating that the differences in environmental awareness observed
between schools can be explained by the existing structure of random and fixed
effects. At the class level, there are still inter-class differences in environmental
awareness (8.99% variance) which are not explained through the present random
and fixed effects structure of the model. In addition to the random intercept at the
class level, the model also includes random slopes for three predictors. The predictors
with included random slopes for different schools are student-level variables
expected student education level, home resources for learning, and the usefulness
of science lessons. Random slopes for different classes were included only for the
predictor expected student education level. In other words, the statistical model takes
into account that the slope representing the effect for these variables is different for
different schools and/or classes.

3 Additional material is available from the first author of the article.
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The left-hand side of Table 1 presents the retained fixed effects. The scores on the
first plausible value of the EAS can be predicted by six variables which all vary at the
level of the individual student: higher scores are related to higher home resources
for learning (b = 14.18; s.e. = 1.16; p < .01), higher literacy and numeracy readiness
for school (b = 6.48; s.e. = 0.65; p < .01), higher expected student education level (b =
18.71; s.e. = 1.45; p < .01), higher scores on the student confident in science (b = 6.39;
s.e. = 0.65; p < .01), and higher scores on the usefulness of science lessons (b = 16.96;
s.e. = 2.02; p < .01). Somewhat lower scores on the EAS are related to higher scores
on the parents’ perceptions of their child’s school (b = -3.13; s.e. = 0.63; p < .01).

I DISCUSSION

Our study shows that individual student characteristics, rather than (considered)
class or school characteristics, presently shape the development of students’
environmental awareness. The first significant predictor of students’ environmental
awareness is home resources for learning. The students whose families provide
better learning resources have higher environmental awareness. Thus, the children
who come from families with a greater number of books and children’s books in
the home, as well as access to electronic devices, and whose parents had a higher
educational and professional status had a greater chance of developing higher
environmental awareness. Such families tend to be more adept at preparing their
children for school so that they are able to read, write, and count before starting
school. The ability to solve literacy and numeracy tasks when beginning primary
school facilitates students’ learning and represents the basis for developing scientific
literacy, within which environmental literacy is also developed.

The results of our study are in accordance with those of numerous studies
on the effects of cultural capital and habitus on children’s learning and academic
achievements, such as better conditions for learning and the greater engagement of
highly educated parents and parents involved in more complex and creative tasks
related to their children’s education (Jos$ié, Teodorovié, & Jaksi¢, 2021; Martin, Mullis,
& Foy, 2008; Marks & McMillan, 2003; Radulovi¢ & Gundogan, 2021; Radulovi¢,
Malini¢, & Gundogan, 2017). Parents with a higher educational and professional
status show greater sensitivity for the education of their children and are more ready
and able to support their curiosity, interests, love of books, and acquisition of basic
literacy (Dzinovi¢, Peri¢, & Malini¢, 2021; Kohl, Lengua, & McMahon, 2000). All
families want the best for their children, although it is known from many studies that
social reproduction occurs nevertheless (Ball, Bowe, & Gewirtz, 1995; Crozier, 1997;
Erikson & Jonsson, 1998; Jaeger, 2009). Further investigations of the relationship
between the level of education and environmental awareness of parents and the
development of environmental awareness of their children are needed.
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Those students whose parents had higher educational aspirations for their child
showed higher environmental awareness. Parental aspirations determine how they
will behave in relation to their child’s school learning, what they will support, what
they will insist on, and how persistent and determined they will be in providing
incentives that lead to the desired level of education. In earlier research, it was
shown that parental aspirations for their children’s educational attainment were
related to children’s academic performance (Spera, Wentzel, & Matto, 2009). We
assume that this concerns the general effect of parents’ educational aspirations on
the school achievement of students and that environmental knowledge forms part of
the knowledge which contributes to students” school achievement. It is precisely the
aspirations of parents which can be linked to the effects of parent’s perceptions of
their child’s school on environmental awareness.

Students’ confidence in science, which is based on achieved success and the
students’ beliefs that they can easily and quickly learn science, is an important
predictor of environmental awareness. It is reasonable to assume that greater scientific
self-confidence among students is the basis for a higher level of environmental
awareness. Students who have more self-confidence in science will be motivated to
learn more about nature, to invest more effort, and to better organize and remember
what they have learned so that this knowledge becomes an integral part of them. In
turn, they will act in accordance with such knowledge, which is the ultimate goal of
environmental education. Students’ scientific self-confidence helps the development
of their environmental awareness so that they gain a better understanding of
environmental issues and are more prepared to deal with them (Marusi¢ Jablanovi¢
& Blagdanic, 2019).

The next predictor of environmental awareness is students’ perceptions of the
applicability and usefulness of what is learned in science. Students’ opinions about
the possibility of using knowledge from the field of science in solving everyday life
challenges encourage the development of their environmental awareness. Knowledge
takes on a personal meaning when students can relate the learning content to
their real-life experiences. Environmental awareness develops through experience
in contact with nature, through learning about natural phenomena, changes,
and dangers. Achieving the goal of environmental education not only comprises
acquiring knowledge but also developing a value system in which nature has a key
role. Environmental education should focus on developing feelings of belonging
to nature, with love and respect for nature as a whole, of which mankind is a part
(Stani$i¢ & Marusic¢ Jablanovi¢, 2020).

Parent’s perceptions of their child’s school appear as a predictor which has
a negative relationship with the student’s achievement on the environmental
awareness scale, which is an unexpected result. The correlation between parental
perceptions of a school and their child’s achievement on the EAS indicates a complex
relationship between these variables. Among the students whose parents perceive
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the school positively, there are both students who achieve high results and those
with low results on the EAS. On the other hand, students whose parents have a very
negative perception of what the school offers their child do not form part of the
group with the lowest scores on the EAS. It could be said that a number of parents
with negative perceptions of the school have relatively successful children in terms
of EAS and that this is the reason for the negative correlation between these two
variables. It is known that schools are more focused on unsuccessful students, so
support and more frequent contact with their parents could be a consequence of that
(Milosevi¢, 2002).

The finding on the connection between the students’ environmental awareness
and their parents’ attitudes towards the school differs from the results of earlier
studies, which indicate a positive relationship between parental attitudes and
students’ school achievement (Phillipson & Phillipson, 2012; Slijepcevi¢, Zukovié,
& Kopunovi¢, 2017; Yamamoto & Holloway, 2010). It is necessary to find ways to
improve the school’s collaboration with the students’ parents so that parents begin
to perceive the school environment as an important place where their children’s
environmental awareness develops. Before that, it should be ensured that the parents
value pro-environmental behavior and realize how important the development of
environmental awareness among young people is for survival on a global level.
Broader actions are needed to raise the environmental awareness of citizens so that
the world can survive in its diversity and interdependence. These relationships would
certainly need to be examined in future research.

A large number of teacher and school characteristics examined in our study did
not prove to be significant predictors of students’ environmental awareness. There
was only one exception related to the environmental awareness of students from
different school classes. It remains unknown why students in certain classes differ
from those in others. These differences can be assumed to be the consequence of the
specific experiences of students in a particular class due to the quality of the teacher’s
work. The teacher could have been doing something that the questions did not take
into account, which led to specific experiences and created differences between
classes. For example, the students of one class were able to participate in some
environmental events and activities (such as festivals and competitions), programs,
and projects as a group, thanks to the enthusiasm and special involvement of their
teachers, parents, and many others from the local community.

It is not surprising that all school- and class-level variables were not significant
for predicting student achievement on the EAS, considering previous studies on the
predictive power of contextual variables for students” achievement in tests. Similar
findings were reported in a study investigating the connection between student
achievement in a science test and the characteristics of teaching and learning, where
it was determined that higher-level variables were not so useful in explaining the
patterns in the results (Jo$i¢, Teodorovi¢, & Jaksi¢, 2021; Teodorovi¢ et al., 2021).
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Knowing that the school- and class-level variables did not make a significant
contribution to the development of the students” environmental awareness raises the
question of whether and to what extent students’ environmental awareness develops
at school. We hope that some general conclusions can be drawn about conditions for
the development of environmental awareness at school.

The educational implications of the study results regarding the predictors of
elementary school students’ environmental awareness indicate the need to promote
students’ self-confidence in the domain of science and to develop beliefs about
the usefulness of science classes. Students’ self-confidence could be stimulated by
creating learning opportunities in which they feel competent when the syllabus
seems manageable to them. What happens in school empowers them to persevere in
learning, thus directing them towards further learning. Teaching should encourage
the creativity of students and teachers, bearing in mind that humanity does not know
which environmental problems it will face in the future, much less how they can be
solved. It is necessary to educate people who will think in a flexible way, individuals
who are effective in communicating with others, as well as individuals who are able
to see problems from multiple perspectives (Stanisi¢, 2015).

Contemporary living conditions require the development of critical and
divergent thinking, which implies changing teaching and learning methods (Maksi¢,
2021). Students are more interested in learning if they are active in class, when
the learning content is close to their own experience, when they see the topics
they learn about in class as being relevant to their everyday lives, and when they
can express their opinions (Stani$i¢, 2015). The application of an integrative and
interdisciplinary approach which enables students to research and analyze, discuss
problems, and observe certain issues from different perspectives, is very fruitful for
students’ environmental awareness. Teachers have to practice effective pedagogy
which is focused on developing higher-order thinking and metacognition, using
dialogue and questioning (Handrianto et al., 2021).

In addition, classroom activities have limited capacity to support the
development of environmental awareness because they are mostly associated with
improving environmental knowledge (Duerden & Witt, 2010). Experiences gained in
nature influence the development of pro-environmental attitudes, which encourage
students’ pro-environmental behavior (Skelly & Zajicek, 1998). For this reason, it
is essential to highlight the necessity of teaching outside, where students will be in
direct contact with nature. The organization of outdoor activities is very demanding,
requiring different and flexible organization by the school. However, it is the way
in which the school can contribute to the development of environmental awareness
among young people.

The main contribution of this study is the construction of a predictor model of
environmental awareness among primary school students that shows the dominant
participation of early learning (home resources for learning and literacy and
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numeracy readiness for school) in the development of environmental awareness.
The obtained findings are in accordance with the findings of previous research,
leaving the question of how to increase the school’s contribution to the development
of environmental awareness remaining pertinent. The role of parents’ cooperation
with the school, which could be more complex than a linear relationship, requires
special attention in future studies. Even more intriguing are the class-level effects.
Further analyses could reveal specific aspects of the class structure and microclimate,
and teaching perspectives that stimulate the development of students’ environmental
awareness. As the model of predictors of environmental awareness was developed
according to data collected in a wider international examination, it could be further
tested through comparative studies of different environments.

Further research is needed on the contribution of the educational setting to
the development of students” environmental awareness. It should be borne in mind
that although the predictors of students” environmental awareness included in our
study were numerous, there are still many others to explore. For a more complete
understanding of the development of environmental awareness among young people,
research is needed which would take into account the predictive capacities of factors
such as peer groups and “significant others” (idols, YouTubers, influencers, etc.),
as well as media effects. Schools seem to be losing the battle to influence, primarily
because of their rigid structure and slowness in following all rapid societal changes.
In order to alleviate such limitations, schools should cooperate with institutions
of informal education and recognize other social institutions and organizations as
partners in achieving the goals of environmental education.

I CONCLUSION

Based on this investigation of environmental awareness, we can conclude that for the
development of the environmental awareness of students who are at the end of the
first cycle of basic education, their individual characteristics are the most significant.
This study confirms the contribution of early learning to the development of
students’ environmental awareness and shows that further research is needed on the
characteristics of the educational setting that would make the school a significant
factor in the development of environmental awareness among young people. Taking
into account that this concerns data obtained in an international survey, it would
be useful to research and compare data for students from different countries and
entities. If the data from another country were to show the greater predictability
of school and classroom characteristics, an analysis of the education system of that
country could provide the answer to the question of what kind of school and school
setting would serve to promote environmental awareness to a greater extent.



66 | JELENA STANISIC, SLAVICA MAKSIC AND FILIP NENADIC

B

B

REFERENCES

Andevski, M. (1997). Uvod u ekolosko obrazovanje [Introduction to environmental education]. Novi
Sad, RS: Filozofski fakultet.

Bates, D., Maechler, M., Bolker, B., & Walker, S. (2015). Fitting linear mixed-effects models using Ime4.
Journal of Statistical Software, 67(1), 1-48. doi:10.18637/jssv067.i01.

Ball, S. J., Bowe, R., & Gewirtz, S. (1995). Circuits of schooling: A sociological exploration of parental
choice of school in social-class contexts. Sociological Review, 43(1), 52-78.

Brun, G. (2001). Obrazovanje i vaspitanje za opstanak [Education for survivall. Beograd, Srbija: Za-
duzbina Andrejevié.

Cifri¢, . (1989). Socijalna ekologija [Social ecology] .Zagreb: Globus.

Crozier, G. (1997). Empowering the powerful: a discussion of the interrelation of government policies
and consumerism with social class factors and the impact of this upon parent interventions in their
children's schooling. British Journal of Sociology of Education, 18(2), 187-200.

Courtenay-Hall, P, & Rogers, L. (2002). Gaps in mind: Problems in environmental knowledge-behaviour
modelling research. Environmental Education Research, 8(3), 283-297.

Duerden, M. D., & Witt, P. A. (2010). The impact of direct and indirect experiences on the development
of environmental knowledge, attitudes, and behavior. Journal of Environmental Psychology, 30(4),
379-392.

Dzinovi¢, V., Peri¢, I. i Malini¢, D. (2021) Kako aspiracije roditelja i razvojno-podsticajne aktivnosti utiéu
na samopouzdanje i motivaciju dece za ucenje matematike i prirodnih nauka [How parents’ aspirations
and development-encouraging activities affect children’s self-confidence and motivation for learning
mathematics and natural sciences?] In I. Deri¢, N. Gutvajn, S. Josi¢, & N. Seva (Eds.), TIMSS 2019 u
Srbiji (pp. 145-162). Beograd: Institut za pedagoska istrazivanja.

Erdogan, M., Kostova, Z., & Marcinkowski, T. (2009). Components of environmental literacy in elemen-
tary science education curriculum in Bulgaria and Turkey. Eurasia Journal of Mathematics, Science &
Technology Education, 5(1), 15-26.

Erikson, R., & Jonsson, J. O. (1998). Social origin as an interest-bearing asset: Family background and
labour-market rewards among employees in Sweden. Acta Sociologica, 41(1), 19-36.

Handrianto, C., Jusoh, A. J., Nengsih, Y. K., Alfurgan, A., Muslim, M., & Tannoubi, A. (2021). Effective
pedagogy in primary education: A review of current literature. International Journal of Education, 6(2),
134-143. DOI: 10.18860/abj.v6i2.12978

Hayes, A. F. (2006). A primer on multilevel modeling. Human Communication Research, 32, 385-410.

Jaeger, M. (2009). Equal access but unequal outcomes: Cultural capital and educational choice in a
meritocratic society. Social Forces, 87(4), 1943-1971.

Josi¢, S, Teodorovi¢, J., & Jaksié, I. (2021). Faktori postignuéa uéenika iz matematike i prirodnih nauka:
TIMSS 2019 u Srbiji [Student achievement factors in mathematics and natural sciences: TIMSS 2019
in Serbial. In 1. Deri¢, N. Gutvajn, S. Josi¢, & N. Seva (Eds.), TIMSS 2019 u Srbiji (pp. 43-63). Beograd:
Institut za pedagoska istrazivanja.

Kang, J.,, & Hong, J. H. (2021). Framing effect of environmental cost information on environmental
awareness among high school students. Environmental Education Research, 27(6), 936-953.

Kohl, G. O, Lengua, L. J., & McMahon, R. J. (2000). Parent involvement in school conceptualizing mul-
tiple dimensions and their relations with family and demographic risk factors. Journal of School Psy-
chology, 38(6), 501-523.



m

m

PREDICTORS OF ENVIRONMENTAL AWARENESS AMONG PRIMARY SCHOOL STUDENTS IN SERBIA |

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: Why do people act environmentally and what are the
barriers to pro-environmental behavior? Environmental Education Research, 8, 239-260. https://doi.
org/10.1080/13504620220145401

Krnel, D., & Nagli¢, S. (2009). Environmental Literacy Comparison between ECO-Schools and Ordinary
Schools in Slovenia. Science Education International, 20, 5-24.

Kuhlemeier, H., Van Den Bergh, H., & Lagerweij, N. (1999). Environmental knowledge, attitudes, and
behavior in Dutch secondary education. The Journal of Environmental Education, 30(2), 4-14. https://
doi.org/10.1080/00958969909601864

Kundacina, M. (2006). Cinioci ekoloskog vaspitanja i obrazovanja uéenika [Factors of the environ-
mental education of students]. Uzice, Srbija: U¢iteljski fakultet.

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2017). ImerTest package: Tests in linear mixed
effects models. Journal of Statistical Software, 82(13), 1-26. https://doi.org/10.18637/jss.v082.i13

Makki, M. H., Abd-El-Khalick, F,, & BouJaoude, S. (2003). Lebanese secondary school students’ en-
vironmental knowledge and attitudes. Environmental Education Research, 9(1), 21-33. https://doi.
org/10.1080/13504620303468

Maksi¢, S. (2021). Istine i zablude o kreativnom u&enju [Truths and misconceptions about creative
learning]. Inovacije u nastavi, 34(1), 1-13. https://doi.org/10.5937/inovacije2101001M

Martin, M. O., Mullis, I. V. S., & Foy, P. (2008). TIMSS 2007 international science report: Findings from
IEAs trends in international mathematics and science study at the eighth and fourth grades. Chestnut
Hill, MA: Boston College.

Markovi¢, D. (2005). Socijalna ekologija [Social ecology]. Beograd: Zavod za udzbenike i nastavna
sredstva.

Marks, G. N., & McMillan, J. (2003). Declining inequality? The changing impact of socio-economic back-
ground and ability on education in Australia. British Journal of Sociology, 54(4), 453-471.

Marusi¢ Jablanovié¢, M., & Blagdanié¢, S. (2019). Kada nauéno postane nauéeno, prirodno-nauéno
opismenjavanje u teorifi i istraZivanjima i nastavnoj praksi [From science learning to science mastery
— scientific literacy in theory, research and teaching practice). Beograd: U¢iteljski fakultet i Institut za
pedagoska istrazivanja.

Marusi¢ Jablanovi¢, M., & Stanisi¢, J. (2020). Prediction of environmental activism: The role of knowl-
edge, attitudes, affects and behaviors. Andragoske studije, 2, 127-144.

Meinhold, J. L., & Malkus, A. (2005). Adolescent environmental behaviors: Can knowledge, attitudes
and self-efficacy make a difference? Environment and behavior, 37(4), 511-532.

Milogevi¢, N. (2002). Uticaj saradnje porodice i $kole na socijalno ponasanje i Skolsko postignuce uceni-
ka [Effects of the family-school cooperation on student social behavior and academic achievement.
Zbornik Instituta za pedagoska istraZivanja, 34, 193-212.

Migkovi¢, M. (1997). Ekoloska kriza i ekoloska svest omladine [Ecological crisis and environmental
awareness of youth]. Sabac, Srbija: Visa gkola za obrazovanje vaspitaéa; Beograd, Srbija: Ekocentar.

Mullis, I. V. S., & Fishbein, B. (2020). Updating the TIMSS 2019 instruments for describing the contexts
for student learning. In M. O. Martin, M. von Davier, & I. V. S. Mullis (Eds.), Methods and procedures:
TIMSS 2019 Technical report (pp. 2.1-2.9). Retrieved from Boston College, TIMSS & PIRLS Interna-
tional Study Center website: https://timssandpirls.bc.edu/timss2019/methods/chapter-2.html

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

67



68 | JELENA STANISIC, SLAVICA MAKSIC AND FILIP NENADIC

(8]

m

(8]

Negev, M., Sagy, G., Garb, Y., Salzberg, A., & Tal, A. (2008). Evaluating the environmental literacy of
Israeli elementary and high school students. Journal of Environmental Education, 39(2), 3-20. https://
doi.org/10.3200/JOEE.39.2.3-20

Peji¢, R. (2002). Nivo i moguénosti ostvarivanja ekoloskih vaspitnih zadataka u nastavi [The level and
possibilities for achieving environmental education in schools]. In S. Makevi¢ (Ed.), Ekoloska svest i
ekolosko obrazovanje dece i omladine (pp. 105-130). Sabac, Srbija: Visa Skola za obrazovanje vaspi-
taca.

Phillipson, S., & Phillipson, S. N. (2012). Children’s cognitive ability and their academic achievement: The
mediation effects of parental expectations. Asia Pacific Education Review, 13(3), 495-508. https://
doi.org/10.1007/512564-011-9198-1

Pravilnik o planu nastave i ucenja za prvi ciklus osnovnog obrazovanja i vaspitanja i program nastave
i uéenja za prvi razred osnovnog obrazovanja i vaspitanja [Rulebook on the teaching and learning plan
for the first cycle of basic education and the teaching and learning program for the first grade of basic
education] (2017). Sluzbeni glasnik RS, br. 10/2017

Radulovi¢, M., & Gundogan, D. (2021). Komparativna analiza uticaja kulturnog kapitala na postignuée
ucenika: Srbija, region izapadna Evropa [A comparative analysis of the influence of cultural capital on
student achievement: Serbia, the region and Western Europe]. In |. Deri¢, N. Gutvajn, S. Josi¢ & N. Seva
(Eds.), TIMSS 2019 u Srbiji (pp. 67-86). Beograd: Institut za pedagoska istrazivanja.

Radulovi¢, M., Malini¢, D., & Gundogan, D. (2017). Povezanost kulturnog kapitala i opremljenosti skole
sa postignuéem ucenika [The connection between cultural capital and school equipment to student
achievement]. In M. Marusi¢ Jablanovi¢, N. Gutvajn i . Jaksi¢ (ur.), TIMSS 2015 u Srbiji (pp. 129-147).
Beograd: Institut za pedagoska istraZivanja.

R Core Team (2020). R: A language and environment for statistical computing. R Foundation for Sta-
tistical Computing, Vienna, Austria. https://www.R-project.org/.

Skelly, S. M., & Zajicek, J. M. (1998). The effect of an interdisciplinary garden program on the environ-
mental attitudes of elementary school students. HortTechnology, 8(4), 579-583.

Slijep&evi¢, S. D., Zukovi¢, S. N., & Kopunovi¢, R. D. (2017). Roditeljska ocekivanja i kolsko postignuce
uCenika [Parental expectations and school achievement of students]. Zbornik Odseka za pedagogiju,
(26), 157-174. https://doi.org/10.19090/20p.2017.26.157-174

Spera, C., Wentzel, K. R., & Matto, H. C. (2009). Parental aspirations for their children’s educational
attainment: Relations to ethnicity, parental education, children’s academic performance, and parental
perceptions of school climate. Journal of Youth and Adolescence, 38(8), 1140-1152.

Srbinovski, M., Erdogan, M., & Ismaili, M. (2010). Environmental literacy in the science education curricu-
lum in Macedonia and Turkey. Procedia Social and Behavioral Sciences 2, 4528-4532. doi:10.1016/j.
sbspro.2010.03.725

Stanisi¢, J. (2008). Ekolosko vaspitanje i obrazovanje ucenika u osnovnoj $koli [Environmental ed-
ucation of pupils in primary school] (Unpublished master thesis). University of Belgrade, Faculty of
Philosophy, Belgrade, Serbia.

Stanisi¢, J. (2011). Teacher's qualifications for accomplishing the goal of ecological education in Serbia.
In M. Armaut (Ed.), Proceedings of the Ill International Scientific Conference on Teacher Education
for the Future (pp. 987-1000). Zenica, Bosnia & Herzegovina: Pedagogical Faculty of the University
of Zenica.

Stanisi¢, J., & Maksi¢, S. (2014). Environmental education in Serbian primary schools: Challenges and
changes in curriculum, pedagogy, and teacher training, The Journal of Environmental Education, 45(2),
118-131, doi: 10.1080/00958964.2013.829019



m

B

m

PREDICTORS OF ENVIRONMENTAL AWARENESS AMONG PRIMARY SCHOOL STUDENTS IN SERBIA |

Stanisi¢, J. (2015). Evaluacija korelacijsko-integracijskog metodi¢kog sistema u obradi sadrzaja
ekoloskog obrazovanja [Evaluation of the correlative-integrative approach in teaching environmental
education content (Unpublished doctoral dissertation). University of Novi Sad, Faculty of Philosophy,
Novi Sad, Serbia.

Stanisi¢, J., & Marusi¢ Jablanovi¢, M. (2019). Important but not sufficient? The role of factual knowledge
in self-reported pro-environmental behaviour. In K. Randelovi¢ & M. Doskovi¢ (Eds.), 15" International
Conference Days of Applied Psychology 2019, Book of abstracts, (93). Ni3, Serbia: Faculty of Philos-
ophy, University of Nis.

Stokes, E., Edge, A., & West, A. (2001). Environmental education in the educational systems of the
European Union (Synthesis Report). London: Commissioned by the Environment Directorate-General
of the European Commission. Retrieved from http://www.medies.net/_uploaded_files/ee_in_eu.pd-
f#page=4&zoom=auto,0,54

Teodorovi¢, J., Milin, V., Bodroza, B., Peri¢, |, Vujaci¢, M., Jaksi¢, I, Stankovi¢, D., Cankar, G., Charalam-
bous, C. Y., Damme, J. V., & Kyriakides, L. (2021). Testing the dynamic model of educational effective-
ness: The impact of teacher factors on interest and achievement in mathematics and biology in Serbia.
School Effectiveness and School Improvement, 33(1), 51-85. https://doi.org/10.1080/09243453.2
021.1942076.

Tremblay, A., & Ransijn, J. (2020). LMERConvenienceFunctions: Model Selection and Post-Hoc Analy-
sis for (G)LMER Models. R package version 3.0. https://CRAN.R-project.org/package=LMERConven-
ienceFunctions

UNESCO-UNEP (1976). The Belgrade charter: A global framework for environmental education. Con-
nect. UNESCO-UNEP Environmental Education Newsletter, 1(1), 1-2.

UNESCO (2020). Education for sustainable development: A roadmap. Paris, France: United Na-
tions Educational, Scientific and Cultural Organization. Retrieved from https://unesdoc.unesco.org/
ark:/48223/pf0000374802.locale=en

UNESCO (2021). Learn for our planet: A global review of how environmental issues are integrated
in education. Paris, France: United Nations Educational, Scientific and Cultural Organization. Retrieved
from https://www.gcedclearinghouse.org/sites/default/files/resources/210249eng.pdf

Van Petegem, P, Blieck, A., & Van Ongevalle, J. (2007). Conceptions and awareness concerning envi-
ronmental education: A Zimbabwean case study in three secondary teacher education colleges. Envi-
ronmental Education Research, 13(3), 287-306.

Yamamoto, Y., & Holloway, S. D. (2010). Parental expectations and children’s academic performance in
sociocultural context. Educational Psychology Review, 22(3), 189-214.

Yin, L., & Foy, P. (2021). Constructing the TIMSS 2019 environmental awareness scales. In M. O. Martin,
M. von Davier, & I. V. S. Mullis (Eds.), Methods and Procedures: TIMSS 2019 Technical Report (pp.
1-30). Retrieved from Boston College, TIMSS & PIRLS International Study Center https://timssand-
pirls.bc.edu/timss2019/methods/chapter-18.html

Received 06.04.2023; accepted for publication 30.05.2023.

69



70 | JELENA STANISIC, SLAVICA MAKSIC AND FILIP NENADIC

I APPENDIX 1

Appendix 1: Ecological awareness predictors

Student-level variables

Variable code

Variable name

Additional information

ASBGO1 Sex of student categorical predictor
https://timss2019. h -re-

ASBGHRL Home resources for learning ttps:/timss20 9 org/reports/home-re
sources-for-learning-4/
as reported by the student

Students S f School
ASBGSSB uden ,S ense of Sehoo https://timss2019.org/reports/students-
Belonging/SCL .
sense-of-school-belonging/
as reported by the student

ASBGSB Student Bullying/SCL https://timss2019.org/reports/student-bul-
lying/
the frequency of scientific experiments

ASBS06 SCIHOW OFTEN CONDUCT in sciences conducted by the teacher.

EXPERIMENTS v fe teachet, as
reported by the student
. . . as reported by the student
Students Like L S / .

ASBGSLS SCuLen S LiXe Learning Sclence https://timss2019.org/reports/students-
like-learning-mathematics-and-science/
as reported by the student, rating the

ASBGICS Instructional Clarity in Science teacher ' .

Lessons/SCL https://timss2019.org/reports/instruc-
tional-clarity-in-science-lessons/
as reported by the student

ASBGSCS Students Confident in Science/ https://tlmssZ.O19.0rg/re'p0rts/stu.-

SCL dents-confident-in-mathematics-and-sci-
ence/
calculated as the average of three vari-
ables administered on the national level
ASXMAIT1A-ASXMAT1 rtain-

ASXMAIlImean Science lessons usefulness ( S . S C). .Pe am
ing to the importance, applicability and
usefulness of what is learned in science
classes, as reported by the student
as reported by the parent

ASBHELN Early Literacy and Numeracy https://timss2019.org/reports/literacy-

Activities Before School/SCL

and-numeracy-activities-before-
primary-school/
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ASBH04B preschool program length in years  regardless of program type; parent report
as reported by the parent
Literacy and numeracy readiness https://timss2019.org/reports/could-do-lit-
ASBHLNT .
for school /SCL eracy-and-numeracy-tasks-when-begin-
ning-primary-school/
. . . parent estimate
Parents P t f Their Child .
ASBHPSP arents Terceptions of Thetr L https://timss2019.org/reports/parents-
School/SCL .
perceptions-of-the-school/
ASBH16 expected student education level as expected by the parent
Class/Teacher - level variables
ATBGO1 Years been teaching
ATBGO02 Sex of teacher categorical predictor
Derived as a categorical predictor from
ATBG04 Education level variable ATBG04. . .
1, 2, 3, 4 = no university-level education
5, 6 = university-level and higher
. . as reported by the teacher
School Emph: Acad
ATBGEAS choo? LImphasis on Academie https://timss2019.org/reports/school-em-
Success-Teacher/SCL . .
phasis-on-academic-success/
as reported by the teacher
fi ly Schools-
ATBGSOS Safe and Orderly Schools https://timss2019.org/reports/safe-and-
Teacher/SCL
orderly-school/
as reported by the teacher
ATBGTIJS Teachers Job Satisfaction/SCL https://timss2019.org/reports/teachers-
job-satisfaction/
as reported by the teacher
Teaching Limited by Student not https://timss2019.org/reports/classroom-
ATBGLSN L
Ready/SCL teaching-limited-by-students-not-ready-
for-instruction/
teacher supports students’ active calculated as the mean of variables
ATBS02
mean engagement ATBS02A-M
ATBS03A Computer tablet availability categorical predictor
. . as reported by the teacher
P Taught Lifi
ATDSLIF ct Students Taught Life Science https://timss2019.org/reports/students-

Topics

taught-timss-science-topics/
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Pct Students Taught Earth Science

as reported by the teacher

ATDSEAR Topics https://timss2019.org/reports/students-
P taught-timss-science-topics/
HOW OFTEN SCIENCE . .
ATBSO05A HOMEWORK ASSIGNED categorical predictor
Importance of assessment . .
ATBS06A-E . all included separately in the models
strategies
f 13 2 t < bl
ATBS08Asum Prof development past 211?113 S((;S AAy- iiH answers fo. variables
School-level variables
ACBGO5A How many people live in area
ACBGO7 Total number of computers as reported by the principal
he principal; ical
ACBGO8A Existing science laboratory s re.ported by the principal; categorica
predictor
ACBGOSB Assistance available as re.ported by the principal; categorical
predictor
ACBG09 Online learning management as re-ported by the principal; categorical
system predictor
categorical predictor derived from AC-
ACBG10A Existence and size of school BG10A agd ACBGIOB: one group are
. schools with 2,000 books or fewer (or
ACBGI10B library .
no library) and second group are schools
with more than 2,000 boks
A igital learni
ACBGI12 ccess to digital learning categorical predictor
resources
. . as reported by the principal
Instruction Affected by S . .
ACBGSRS ustruction ATtected by Seience https://timss2019.org/reports/science-re-
Resource Shortage/SCL
source-shortages/
. . as reported by the principal
School Emph: Acad
ACBGEAS choo mp ?SIS on Academie https://timss2019.org/reports/school-em-
Success-Principal/SCL . .
phasis-on-academic-success/
as reported by the principal
ACBGDAS School Discipline-Principal/SCL https://timss2019.org/reports/school-dis-
cipline/
as reported by the principal
ACBGLNS Students Enter with Litteracy and ~ https://timss2019.org/reports/stu-

Numeracy Skills/SCL

dents-enter-primary-school-with-litera-
cy-and-numeracy-skills/




