IMPROVING QUALITY OF EDUCATION IN ELEMENTARY SCHOOLS
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KBAJIUTET M ITPABEJHOCT Y MATEMATITYKOM
IIOCTUTHYRY YYEHUKA Y OCHOBHVM IIKOJTAMA
Y ®JIAHIPUJU (BEJITUJA) HA OCHOBY TIMSS 2015
NCTPAKHNBAIbA: MOTEPATOPCKA VJIOTA KBAJIMTETA
HACTABHUKA Y IIOJYYABAILY

VYBof: IM/beBM MCTPAKNBambha

Y Hamoj semspl, IIKO/IE KOje Cy y4ecTBOBase y MelyHapOJZHOM MCTpaXKu-
Bawy TIMSS (Trends in Mathematics and Science Study | TpennoBu y MaTeMaTy-
IV ¥ IPUPOJHYM HayKaMa) 3aHTepecoBaHe Cy fia 00ujy noBpaTHy nHpopMa-
1)y 0 cBOjuM pesynTaTuma. Kako 6ucmo 6mmm y MoryhHocTH fa nkosamMma gamo
KOPJUCHe NOBpaTHe MHpOpMaLuje, TPYAUIM CMO Ce Jia Y CBaKOM Ofie/belby Koje je
YK/BYYEHO y UCTPaKUBambe IPOLEHNMO U IPOYYNMO KBA/IUTET HACTABE U HheH
edexar Ha nocturnyha y4yenuka. To je ypabeHo y capajgmu ca uctpakmpaumuma
u3 Hemauke n HopBeliike, a/ii HaM je y 0BOM UCTpaXk1Barmy QOKyc 6110 Ha OHUM
pernjama benrnje y kojuma ce roBopu xonanackn jesuk (Omanppuja).

I[Topen Tora, TpyAUMO ce ja 06jaCHIMO Ha KOjU Ha4MH HACTaBHUILIM MOTY
yMame edeKTe COIMOeKOHOMCKOT CTaTyca IIOPOAuIie M MaTepmer jesuka. Hare
MHTepecoBame a 06jaCHIMO OBe edeKTe II0BEe3aHO je ca 06pa30BHOM IOTNUTUKOM
KOja je ycMepeHa Ha o6e36ehnBame paBefHOCTI Y 00pa30OBHOM CUCTEMY.

1 Dekenstraat 2 — Box 3773, B-3000 JIyBen
Ten.6p: 0032 16 32 57 66
E-mail address: kim.bellens@kuleuven.be

2 Dekenstraat 2 - Box 3773, B-3000 JIysen
Ten.6p: 0032 16 32 62 45
E-mail address: jan.vandamme@kuleuven.be

3 Dekenstraat 2 — Box 3773, B-3000 Luven
Ten.6p: 0032 16 32 61 77
E-mail address: bieke.defraine@kuleuven.be

4 Etienne Sabbelaan 53, B-8500 KopTpujk
Ten.6p: 0032 56 24 61 51
E-mail: wim.vandennoortgate@kuleuven-kulak.be

22



YHAMPEBUBAHE KBAJ/IMTETA OBPA3OBAHA Y OCHOBHUM LLKO/TAMA

Teopujcku OKBUP NCTPAKNBamba

Heknu op Hajuenrhe moOujeHMx Hajlasa UCTpaXKuBamwa O 0OPa3OBHOj edek-
TUBHOCTY YKa3yjy Ha TO Ja:

1) KBaZMTET HACTaBe yTUYe Ha MICXOfe YUerha;

2) KBa/IMTET HACTaBe MOXKE /]a Meba COLVIOKYNTYpPHe edeKTe KOji ce oBofie
y Be3y ca HeffoctatkoM mpaBegHocty (Blomeke, Suhl & Kaiser, 2011).

JemHOCTaBaH M aTPaKTUBAH MOJIE/l KBA/IMTETHE HACTABE jeCTe MOJIEN KOju je
ocmucno Klime (Klieme, Pauli & Reuser, 2009).

PasBujeH je y oxBupy Bupeo cryauje TIMSS mcrpaxupama ns 1999. ropn-
He ¥ HeKO/IMKO MCTPKMBAYKMX IIpojekaTa obas/beHnx y Hemaukoj. OBaj Mopen
UCTHYe TPU IIMPOKe KOMIIOHEHTEe KBAJMTEeTa HACTaBe: YIPaB/balbe Ofle/berheM
(yxmpyuyjyhu jacHohy npemaBama), mofcTiIajHy KIUMY (€MOIMOHAIHY M Ca3Haj-
HY) ¥ KOTHUTUBHY aKTUBAIIjy y4eHMKa.

Y cBoM ucrpaxuBamy, KnumMe je yTBpamo ma ce ynmUTHUIM 32 y4eHMKe
MOTY KOPUCTUTHM 3a IIOY3[jaHy U Ba/JMAHY IPOLEHy KBaINMTeTa HACTaBe, KAKO
y CpemmMM LIKO/IAMa Tako 1 y ocHoBHmMM mmkonama (Fauth, Decristan, Rieser,
Klieme & Biittner, 2014). Vimajyhn y Buny ga TIMSS y3opak obyxBara unrTaBa
ofie/berba YHYTAp IIKO/IA, OBO je TMorogHa MehyHaposiHa cTynuja 3a mpoBepy Ba-
mupHoCcTH KiumeoBor Mopena 11 1eroBux o6pasoBHuX edekara.

HactaBHMIM Cy K/bYYHM aKTepy y 00pa3oBamby YUeHNKa, I1a KBaIUTET Ha-
CTaBe KOjy OpraHN3yjy MMa BeJIMKM 3Ha4aj y 06e36ehrBamy BUCOKOT KBaIUTETa
obpasoBama. He camo jja kBajmTeT HacTaBe yTUye Ha ocTurHyha ydennka seh
IOTIPMHOCK U KBa/lUTeTy obpasoBama. VcTpaxmBamwa Takohe mokasyjy aa Ha-
CTAaBHMIIM MOTY fla CMakbe YTHIIAj KOje MMIHe KapaKTePUCTHKe YIeHNKA MMajy Ha
mxoBa nocturayha (Rjosk u cap., 2014) u Ha Taj HAYMH ZONPUHECY IPaBENLHO-
CTH y 06pa3oBamy.

HctpaxxnBauka nuTama

Ha ocHOBY IOMeHYTHX Hajlasa UCTpaXKyBamwa GopMymucanm cMo crefeha
UCTPaXMBaYKa [IUTakba:

a) Y Kojoj Mepu ce IOfalM O KBAIUTETY HACTAaBHMKA Y IIOAyYaBa®ky MOTY
HOONTU Ha OCHOBY OLleHa YYEHNKA Y YeTBPTOM paspeny?

6) ¥ K0joj Mepy KBa/IUTeT HACTAaBHMKA Y IIOfly4aBamy yTIUde Ha MOCTUrHYyha
y4eHMKa 13 MaTeMaTHKe?

B) Y KOjoj Mepy KBa/IUTeT HACTABHMKA y IIOJy4aBaby Meba YTHUILIAj COIMOe-
KOHOMCKOT CTaTyca I MaTepmer je3uKa Ha MoCTUrHyha ydeHmKa u3 MaTeMaTuke?
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MeTtoponoruja ncTpakxupama

ITooayu. Y 0BOM MCTpaXXMBamby KOPUCTUIN CMO HOfjaTKe H0o0VjeHe y OKBM-
py TIMSS 2015 nctpaxxnBama (4eTBPTI paspef; OCHOBHE ILIKOJIe), IPUKYIUbeHe
y enoBuMa benruje y kojuma ce roBopu XONMaHACKUM je3aukoM. Ilomauy cy npu-
KyIybeHU of 5.404 yuenuka (295 operpema y 153 ocHoBHe mkone). [Topen camor
TeCTa, Y4eHNIY CY MONyHhaBaIn ¥ YIUTHUK. Takobe, myTeM yIUTHUKA CY Of Ha-
CTaBHMKA, JYPEKTOpa IIKO/IA ¥ POANUTE/ha NPUKYIUbeHe MH(pOpMaIyje 0 Kapak-
TepPUCTMKAMa HaCTaBHMKA, KAPAKTePYCTMKaMa IIIKOJIe 1 Ofie/berba, Ko M ITOJAIN
0 BaHIIKOJICKOM OKPY>KeHby CBAKOT Y4eHMKa.

3axBaspyjyhu Komennjyc mpojexry, 6mam cMo y IpyInnm ja f0faMo HeKo-
JIMKO MMTama NocTojehnuM ynurHunmma.

O6pada nodamaka. Y obpagy noparaka kopuinhen je Mmayc codraep
(Murthen & Murthen, 2012).

Y cBuM aHanMM3aMa Cy KopuirheHy NOH/iepy, IpyIarol)eHy BeIuHY y30pKa
y ®nanppuju, unMe je omoryheHa reHepanmusanuja Ha IeIOKYIIHY ITOMy/Ialujy
Onangpuje. [la 6u ce ysena y o63up Xujepapxujcka CTPyKTypa IOfaTakxa,
KOPMCTWIN CMO MOZeI ca Buile HuBoa. Kako je Hal rmaBHM QOKYC Ha KBaJIUTETY
HAaCTaBHUYKOL NTOAy4YaBamba, OMIV CMO YCMepeHM Ha JiBa XVjepapXyjcKa HUBOA:
y4YeHMKe YHyTap ofie/berba. byayhm ma cMo kopucTnmm Mogene ca HACyMUIHUM
Harnbuma (eng. random slope models), y TpeheM McTpaxmpBaykoM HUTABY, Y
OBIUM aHa/IM3aMa CMO OMIM yCMepeHM Ha ydeHMKe YHyTap IIKO/Ia, Kako 6ucMo
06e36e1I JOBOJ/BHO Be/IUKe TPyIIe.

Ha 6u ce mo6mo oAroBOp Ha NMPBO MCTPAXMBAYKO INTamke, ypabeHa je
Xujepapxumjcka KoH¢pupMmaropHa ¢akropcka aHammsa — CFA (eng. multilevel
confirmatory factor analysis) ca ydeHunnymMa yHyTap ofe/bema. ¥ oBoj CFA je
UCK/bY4eHO 82 ydueHMKa ca Hemocrajyhum nopanuma. Bapujance Ha oba xmje-
papxmjcka HIBOA, pakTopcka 3acuherma 1 OKa3aTesbu MOfIeCHOCTU Mofiena (eng.
model fit) xopuuthenu cy 3a eBanayanujy pesyirara U gobujame OAroBopa Ha
IIPBO UCTPAXMBAYKO MUTAHE.

[la 6u ce mobuo oxrosop Ha Apyro u Tpehe McTpakMBauko NuUTame, Xuje-
papxmjcka KoHpupmaropHa (aKTOpCKa aHamM3a MPOLIMPEHa je ca CTPYKTY-
panmauM Mozenmuma — SEM (Crnuke 2, 3 n 4). Vako IpBO UCTPa>KMBAYKO NMUTAHE
OTKpMBA Jja Ce KOHLIEIITH KOj! Ce OTHOCEe Ha KBa/JMTeT HacTaBe y BehuHuHM ciy-
JajeBa MOTY pa3MaTpaTy Kao KOHCTPYKTV Ha HUBOY Ofie/beba, MM CMO YK/bY4H-
NN JIATEHTHY CTPYKTYPY Bapujabnm OBUX KOHCTPyKaTa U Ha HMBOY ydeHMKa fia
61CMO KOHTPOJIVICA/IN OACTYIIaha MHANBIAYA/THUX OATOBOPA YUeHNKa (Kao IITO
je cyrepucaHo y, Ha mpumep, Marsh u cap., 2012). Merox noTnyHe nndopmaruje
IpolleHe MakcuManHe BepoBaTHohe (eng. full information maximum likelihood
estimation) xopuinheH je ga 61 ce HefoMeCTUIM HefocTajyhy mopjaum u ysene y
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063up cBe foctynHe nHGopManuje. 3a MpoBepy pesynTaTa KopuurheHn cy Koe-
buIjeHTV 1 BIXOBM TECTOBYU 3Ha4ajHOCTHU. Pesynraru xoje hemo oBpe nsmoxu-
TV Cy TIpeTMMUHAPHY U BX je lajbe IoTpebHO mpoBepasary, usMely ocraor,
IyTeM MOJie/a Cca JJOAATM BPeTHOCTUMA (KOHTPOIMCAHNM 32 KapaKTepyCTUKe
ydeHMKa 1 epeKata Koju Cy y Be3U ca CacCTaBOM IpyIie).

Bapuja6e

Keanumem nacmasHuka y nodyuasawy. Kako 6mcmo mobmwnm mopatke o
KBa/INTETY MOJly4aBarba, KOPUCTIUIN CMO OITOBOPE YYeHMKA. AjTeMI O KBAaUTETy
nopy4aBama npumerenn ¢y y ®mannpuju (benrnja), Hemauxoj m Hopserkoj, kako
611 ce MCTpaKuIa KpOC-KyITypHa BalMIHOCT KOHCTpyKaTa Knmmeosor mozena,
OJIHOCHO KOHCTpPYKaTa yIpaB/baka Ofie/berbeM, TOJICTUIIAjHE K/IVIMe M KOTHUTUBHE
axtuBanyje. Y Tabemn 1 mat je npykas ajreMa y OKBUPY CBaKOT KOHCTPYKTA.

Tabena 1: [Ipuxas ajmema Ha cKanu Kéanumema HacmMasHuka y nooy4asary

Ckaia CraBka Cronbach’s a

Ynpasmpamwe IIurame: Komiko decTo ce cnenehe cutyanyje ferasajy Ha 4acoBuma 73
Ofie/beEbeM ~ MaTeMaTuke?

Kareropuje ogrosopa: Ha cBakoMm 4acy (3), Ha Behunu yacosa (2), Ha

HekuM yacoBuMa (1), Hukap win petko (0)

a. Y4eHuIy He C/TylIajy OHO HITO HACTaBHUK TOBOPM.

6. IIpucyTHa je raama u Hepef.

1. HacrapHuK MaTeMaTiKe MOpa yTO fla 4eKa Jia Ce y4eHUIM CMUpe.
I. YdeHuum He Mory fo6po fia pape.

€. y‘{eHI/ILU/I HE IMo4Miby Ca pajoM Iyro BpeéMe€Ha HaKOH IITO Yac

OTIIOYHE.
IMopctuuajua IIuTame: Y Kojoj Mepu ce crmaxkeTe ca cnefehnm TBpamama? 75
K/IMIMar. Kateropuje ofrosopa: yommure ce He cnaxeM (0), IeTMMIYHO ce He

crmaxkeM (1), yrmaBHOM ce cnakeM (2), y IOTIIYHOCTH ce crnakeM (3)

¢. HacraBHMK MaTeMaTHKe je o6ap IpeMa MEHN Yak M Kajia
HaINpaBMM I'PelIKY.

r. HacraBHUK MaTeMaTyKe OpUHE O MEHI.
x. Kaja HampaBMM Ipeliky y 3afjaTKy, HACTaBHUK MaTeMaTUKe M
MOKaXKe KaKO MOry 607be f1a ra ypajuM.

u. HacTraBHUK MaTeMaTuKe Me BOJIN.

j. HacraBHUMK MaTeMaTuKe Bepyje [ja MOTY [ja DEIIMM TeIlKe 3aJaTKe.
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KoruurusHa IInTame: Y K0joj Mepyu ce crmaxkeTe ca crnefehum TBpamama? CA: .67
aktuBaimja  Kareropuje ogrosopa: yommre ce He cmakeM (0), IeIMIMIYHO ce He
cmaxkeM (1), yriaBHOM ce cnakeM (2), y HOTIYHOCTH ce crnaxkeM (3)

K. Ha yacoBuma Matematuke paguMo 3afaTke KOjI/ISaXTCBajy oa
AE€TAa/bHO pa3MNI/baMO O bJIMa.

n. HacraBHuk MaTeMaTuKe IIpoBepaBa IITa CaM PasyMeo, a IITa
HMCaM.

M. HacTaBHMK MaTeMaTyKe MU [TOCTaB/ba MMTalba Koja 3a XTeBajy la CAl:.73
0 IbJMMA JIETa/bHO IIPOMMC/INM.

H. HacraBHMK MaTemMaTyKe HaM 3aflaje 3a/jaTKe KOji Ha IIPBU MOT/IEN,
JeTyjy TEeLIKO.

0. HacraBuuk maremaruke Hac nura mra Beh sHamo o HOBOj TeMU

Kojy obpabyjemo.

1. HacTaBHMK MaTeMaTnKe HaM 3afiaje 3aJjaTKe O KO juMa ja BomuM fa CA2: .56
pasMuIIbaM

p. HacTaBHUK MaTeMaTuKe Off MeHe TPaXKy Ia 06PasIoXIM CBOj
OfIrOBOP.

ITocmuenyha u3 mamemamuxe. IlocTurHyha ma MaremaTuke cy mpen-
CTaB/beHa Ha OCHOBY IIeT BEPOJOCTOjHUX BPeSHOCTU (eHI. nadycubsne sanyec),
poctynaux y TIMSS ncrpakusamwy (AC=500; C[I=100 y 1995. rogunn). 3a uc-
TpaXMBayKa uTamwa 1 11 2, KOPUCTUIN CMO CBUX IIET BEPOLOCTOJHUX BPENHOCTI.
3a gaBame OATOBOPA HA MCTPAXXMBAYKO NMUTAE 3, KOPUCTIUINM CMO CaMO IIPBY
BPEIHOCT.

Couyuoexoromcku cmamyc. CKana pecypca 3a ydeme KOjiMa pacIloyaxe I1o-
ponuIla yUeHNUKa, a Koja je KpenpaHa 3a norpebe TVIMCC ncTpakuBama, Ko-
puinheHa je Kao IOKasaTe/b COLIMOEKOHOMCKOT cTaTyca ydeHuka. CacToju ce of
net Bapujabmm: 6poj Kmwura y kyhu 1 6poj cpepcrasa 3a yuerwe Kog kyhe (oBu mo-
Hany Cy BoOujeHr Off y4eHMKa), 6poj Kiura 3a Jely, HuBo o0pasoBarwa U 3aHM-
Matbe poiuTe/ba (OBM MOfALM Cy HobujeHn of poautesba). Y Prannpuju, pacioxn
ckase ce kpehe op 3.75 o 14.99 ca npoceunom Bpeguouthy 10.74.

Jesux kojum ce 2060pu y nopoouyu. Of y4eHMKa CMO TPa>KMINU IOATAK O
TOMe KOJIMKO 4eCTO y Kyhu ropope jesukoM Koju je KopuinheH MpuInKoM TeCTH-
pama ydyeHuka. [lata cy yeTupu nonyhena ogrosopa: yBek (xop 0), CKOpo yBek
(kox 1) monekap (kox 2) u Hukap (kor 3).
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PesynraTu ucrpaxxusama

[Iutame 1: Y kojoj mepu ce nodauyu o Keanumemy HACMABHUKA Y NOOyUa-
8ary mozy 000Umu Ha 0CHOBY NPOUEHA YHeHUKA Y Hermepmom paspeoy?

Bapujance Ha o6a HMBOa yKasyjy Ha TO Ja Ce yIpaB/bambe ONe/beheM U
HOICTUIIAjHA K/IMMa MOTY pa3MaTpaTy Kao Ofie/berCKyu KOHCTpyKTy (Taberma
2). OBo je norepheno u myrem CFA, y k0joj cy npoHabena Bucoka ¢akTopcka
3acnhema Ha HUBOY ofie/berba. MelyTnm, 3a KOHIIeN'Te KOTHUTHBHE aKTUBAIje
CKOPO CBa BapyjaHca Ha/lasy ce Ha HUBOY yueHnKa. akropcka 3acuhemay CFA Ha
CKa/IM KOTHUTUBHE aKTMBallMje lajbe YKasyjy /ia CBY ajTeMy He IIPUIIAZIajy UCTOM
KOHCTPYKTY, Kao 1 Jia 61 6110 OIpaB/jaHO MOEINTH CKaly Ha /iBa KOHCTPYKTA.
Ha ocHoBy oBora je ypabena n gpyra CFA (Cnmuka 1), rie je ckama mopme/beHa
Ha fiBe cynkoMmoHeHTe (KoramtuBHa aktuBanuja 1 u 2, nmornegatu Tabemy 1).
Bapujance ykasyjy fa ce camo KorauTnupHa akTuBanuja 2 Mo>xe IoCMaTpaTy Kao
Bapyjabra Ha HUBOY Ofie/bera, oK KorHuTuBHA akTMBanuja 1 MMa BapujaHCy
caMo Ha HUBOY y4yeHMKa. [Tokasare/bu MOmeCHOCTN Mofena cy 6o/bM y caydajy
MOJIerIa ca B CyIIKOMIIOHEHTE.

Y cBuM pajpuM aHanmmsaMa KopuirheHM Cy YipaBbame Ofie/bembeM,
Ilogctunajua kn1mMa v KorHMTMBHA aKTMBaluja 2 Ha HUBOY Ofe/beba, JOK je
KorantusHa akTMBanuja 1 6mma yK/bydeHa y MOZIe/ CaMO Ha HUBOY Y4EHMKa, Kao
mTo je mpukasaHo Ha Cimun 1.

Tab6ena 2:

Bapujance pasnuuumux eapujabnu Ha HUB0Y yueHUKA U 00erberba
Bapujanca ynyTap Bapujanca nsmehy

VYrpasbame ofie/bebeM 62% 38%

IopcTunajaa kmmma 84% 16%

KoruutmeHa akTuBanmja 100% 0%

KoruuTnpHa akTuBanmja 98% 2%

CYIKOMITOHEHTa 1

KorauTusHa akTMBanmja 84% 16%

CYIIKOMIIOHEHTa 2

[Tocturayhe u3 maTematuke 79% 21%

CEC 76% 24%

Jesuk xojum ce roBOpu y 71% 29%

kyhu
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10— 3 JoS5 Hugso onemema
20 B
21 89 Upravljanje

K- —— i odeljenjem
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27 4@33—5’/5
76~

Kognitivna

-9 aktivacija 2
09— p Mo

Cnuxa 1: II®A Ha Bullle HUBOA 32 KBa/IMTET HACTABHUKA Y MOAY4aBaby ca
KOTHUTVMBHOM aKTMBAIVjOM ITOIe/beHOM Ha JiBe CylKoMIoHeHTe (Mopen 1 —

[Iutamwe 2: Y kojoj mepu xéanumem HACMABHUKA y nodyuasarby ymu4e Ha
nocmueHyha yueHuka us mamemamuxe?

PesynraTtn ykasyjy Ha 3HauajHy HeraTMBHY IOBe3aHOCT n3Mehy KorauTns-
He akTMBanyje 1 n mocturHyha u3 mMareMaTuke Ha HUBOY ydeHuka (Mogen 3,
cmmka 2). Ha HUBOY ofie/bema, 3HaYajHa M CHa)KHA IO3UTHMBHA MOBE3aHOCT II0-
croju usmehy nopcrunajue kmme u Maremaruke (B = .64; m < .000), ykasyjyhu
Ha TO /la TOACTHUIAjHNja KIMMa TO3UTUBHO yTHUYe Ha IOCTUTHYha 113 MaTeMaTuke.

Capyre cTpaHe, IOCTOjU BUCOKA HeraTUBHa MoBe3aHOCT n3Mely Koruutushe
akTMBanyje 2 1 nocturayha 13 MaTeMaTnKe, ITO yKa3yje Ha TO fia je BUCOK HIBO
KOTHUTVBHE aKTMBaIMje MOBe3aH ca ClabyjuM MOCTUTHYhMMa U3 MaTeMaTuke.
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Besa usmely ympappama ofje/bereM M INOCTMTHYha U3 MareMaTuke HUje

CTaTUCTUYKIN 3HaqajHa, aan yKasyje oa HOCTOjI/I 60rpe HOCTI/II‘Hyhe N3 MaTEMATNKeE

Ha HUBOY O€/bCIba Yy ON€/bEHVIMA Ca 60/bUM yHpaB/balkbeM. ITokasaTepu YKaSYjY

Ha TO Ja Mofen fobpo omucyje nogarke (Tabema 3, Mogen 3), n.e. HOW = 91,
PMCEA = .03 u TJZIN = .89.

Tabema 3:
IIpezned mepa o0zo6aparba modena 3a pasnudume npouerousare mooese

X (nd) Hon TN PMCEA CPMP VYuyrap
Mopen 1 3530.25°(232) .79 .75 .05 .09
Mopgen2  1468.417 (232).92 91 .03 .04
Mopen 3 1878.65" (262) .91 .89 .03 .04

Upravljanje
odeljenjem

Podsticajna
klima

Postignuce iz
matematike

Kognitivna
aktivacija 1

Kognitivna
aktivacija 2
Huso y4yenuka

HuBo ogemema

Upravljanje
odeljenjem

Postignuce iz
matematike

Podsticajna
klima

Kognitivna
aktivacija 2

Cnuxa 2: EQextu KkBajuTeTa HACTAaBHUKA Y IOf{y4aBamy Ha ocTurHyhe us
mareMatuke (Mogern 3 — JIpyro ncTpa>kuBavyko MuTambe)
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Jesuik koju ce MocTurHyha n3
roBopu kof kyhe maTtemarvike

Mocturnyha us
maTemartuke

MogcTtuuajHa
Knuma

Cnuxa 3: IlpumMep MofiepaTOpCKe yIore KBaluTeTa HACTaBHMKA Y IOyYaBatby
Ha edexte CEC-a 1 jesuka koju ce roBopu Kop Kyhe Ha mocturnyhe us
marematuike (Mogen 4 - Tpehe ncrpaxnpauko nurame)

[Intame 3: Y Kojoj mepu Keéanumem HACMABGHUKA Y NOOYHAEAHY Metba Y-
Uaj cOYU0EKOHOMCKO2 Cramyca u mameproez jesuxa Ha nocmuenyha yuenuka us
mamemamuxe?

Crnuka 3 mpeficTaB/ba IIpUMep MOZIEpPAaTOPCKOT MOfieria Koju je BoOujeH mpu-
TIMKOM TpaXkela OfroBOpa Ha OBO MCTPAXMBAYKO IuUTame. V colmekoHOMCKM
CTaTyC U je3UK 3HAYajHO Cy IIOBE3aHN Ca IOCTUTHYheM 13 MaTeMaTHKe. Y YeHUIN
HIDKET COLMOEKOHOMCKOT CTaTyca M YYE€HMUIM KOjuMa MAaTepibl je3UK HMje XO-
MAHJCKM MMajy HIDKA IocTurHyha 13 MateMatuke y nopebemy ca octanmum yde-
HunmMa. Behnua Mozena He ykasyje Ha 3HauajHy MOJEPATOPCKY Y/IOTy KBajM-
TeTa HacTase. VI3yseTak je MOJiepaTOPCKM yTUIIAj IOACTUIAjHE KIMMe Ha OfHOC
usmeby jeanka kojuM ce ropopu y mopopmim 1 nocturuyha n3 maremaruxe ((fp
= -14.23, n = .04), Koju 1oKa3yje fa MO3UTUBHMja K/IMMA CMalbyje ITOBE3aHOCT
jesuKa KOj/M ce TOBOPM y MOPOAYIIM Ca MOCTUTHYheM 13 MaTeMaTuKe, YiMe ce
o6es6eznjyje Beha mpaBegHOCT.

Juckycuja pesyarara M 3aK/by4ak

INopany Hamrer MCTpaXkuBama YKa3yjy Ha TO ia Cy OATOBOPM Y4YEHUKa Ba-
JMHY TIOKa3aTeby KBanuTera HacTase y Onangpuju. Ckana Koja Mepu KOTHM-
TUBHY aKTUBalVjy YIeHUKa IIOfie/beHA je Ha /iBa JieIa, ca CaMo jeJHOM CYIIKOM-
IIOHEHTOM Koja MOXKe OMTM pa3MOTpeHa Kao KapaKTepUCTMKa ofie/bera. IIpBa
CYIIKOMIIOHEHTa ce, M3I/Iefia, OGHOCK Ha IpobieMe AndepeHNMjamyje yHyTap
ofie’berba, LITO flaje YBUA Y TO A IV YYeHWUIIN Y JOBO/BHOj Mepy 0OMjajy 3aaTKe
U NIITama Koja Cy y CKJIa/ly ca BUXOBUM MOTryhHOCTUMA.
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Jpyra CyIKOMIIOHEHTa je ycMepeHa Ha KOTHUTMBHY aKTUBAalLMjy CBUX yue-
HUKa y ofebery. Kako je mpBy cynmkoMmoHeHTy Moryhe mocmarpary caMo Ha
HUBOY Y4€HMKa, TO Jla/be MMIUIMIIMPA fIa ce NepleNliyje YdeH!Ka O KOTHUTUBHO]
aKTUBALUMjU pas3nnKyjy (mojexmuu yuenuny he ncrahy BUCOK HUBO KOTHUTUBHE
aKTUBauyje, fok he ocramm yyenunu ucrahn na je HUBO KOTHUTUBHE aKTUBaIyje
Husak). Ha Taj HauuH, KOoHIleNT Huje Moryhe ImocMarpary Kao KapaKTepUCTUKY
omebersa. OBM Haasy MOTY fIa YKy M Ha HM3aK HUBO IpUMeHe AudepeHun-
paHoOT NpUCTYMa y MOMIy/lIalMj/ HacTaBHUKA y peruju PnaHapuja, y K0joj HEKK
y4eHuny fo6ujajy KBaauteTHMje o6pasoBame (KOTHUTUBHA aKTHBaLMja) Of APY-
rux. JIok cy pe3yaTaTy Koju yKasyjy Ha NMO3UTHBMHE edeKTe MOACTUIIjHE Cpe-
AVHe 32 yYere Ha MIOCTUTHyha ydeHuKa U3 MaTeMaTHKe y CK/Iafly ca MofjaliiMa
paHMje 06aB/beHNX UCTPAKMBaba, MIOJALM KOjU YKa3yjy Ha HeTaTMBaH yTUIIAj
KOTHUTYMBHE aKTUBallVje Ha MOCTUrHyha yu4eHMKa U3 MaTeMaTHKe Y IIPeTXOHO
00jaB/beHNM UCTpaXXMBamUMa HUCY HoOujeHn. Kako HUCMO uMMany mojarke o
IIPeTXONHOM IIOCTUTHYhY y4eHMKa U3 MaTeMaTyKe, foOujeHe IMofjlaTKe MOXeMO
objacHUTM 0OpHYTOM Kay3ajHOUINY — HACTaBHUIY CY, Ka/ia je KOTHUTYBHA aKTHU-
Balyja y IUTamy, Oum Buille POKyCHpaHy Ha YUYeHMKe ca HVYDKUM ITOCTUTHYhM-
Ma. OBO MO)Ke OUTV IOCTIeNIIa CTaB/bamba aKIleHTa Ha MOAICTUIIAIbE CTabujuX
y4eHMKa y ¢praHipujckoM obpasoBamy. [Ipyro objaimemne OBOT Halasa MOTY fia
Oyny penatuHo cmabu pesynraru @mangpuje Ha TUMCC 2011 Tecty (MebhyHa-
ponHo nopebemwe y okBupy TIMSS 2015 nctpaxknpama jou yBek Huje moryhe),
¢ 0631pOM Ha TO Jja HACTaBHMILM MMajy CKIIOHOCT /la M3a30BHMje 3a/jaTKe /jajy
TaJIeHTOBaHUM YYeHMIIMMA.

HepmocraTak mogaraka o MpeTXOQHMM IMOCTUTHYNMMa yYeHMKa U3 MaTe-
MarTyKe yKa3yje Ha OrpaHM4Yera caMor IM3ajHa ICTPaKUBama Koje je 6110 ycMme-
PE€HO Ha CHMMalbe CTarha y OKBUPY jefHe peruje y sembu. Ilopen monrnuTygunan-
HOT JIVI3ajHa, Y a/bUIM UCTPXMBaBIMa OM/I0 OU KOPUCHO UCIIUTATU M CTakbe Ha
HMBOY LieJIe 3eM/be, IITO 611 BOAM/IO Ka TOME Jja Ce MOfIallM HAIleT NCTPaKVBaba
YIIOTITyHe U Jia e OMOTyh1 BbJX0Ba reHepanm3anyja.
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Abstract

The participation of about 150 Flemish primary schools in TIMSS 2015
(grade 4) was used to test the Klieme model of instructional quality, including
these three components: supportive climate, classroom management and cogni-
tive activation. In addition to the effect of instructional quality on achievement,
we explored whether instructional quality moderated the socio-cultural effects.
Two level CFA and SEM (students within classes/schools) were used. Our results
have indicated that instructional quality affects math achievement. A negative
relation between cognitive activation and math was found, which might point to
reversed causality. Furthermore, supportive climate positively buffers the negative
effects of speaking a foreign language on achievement.
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Introduction: objectives

In our country, the schools that participate in international studies such as
TIMSS (Trends in Mathematics and Science Study) ask for feedback on their re-
sults. To be able to give schools useful feedback, we tried to measure and study the
instructional quality in each of the participating classes and its effect on achieve-
ment. We did so in cooperation with researchers from Germany and Norway, but
in this paper we will focus on ‘Belgium Flemish; i.e. the Dutch-speaking commu-
nity of Belgium, especially in the region Flanders.

Additionally, we will try to explain how teachers might counter the effects of
socio-economic status and language spoken at home. Our interest in explaining
these effects is linked to the policy oriented towards more equity in our educa-
tional system.

Theoretical framework

Some of rather generally observed effects in educational effectiveness re-
search include the following:

1. Instructional quality has an effect on learning outcomes,

2. Socio-cultural effects — which are linked to inequity - are moderated by
instructional quality (see Blomeke, Suhl & Kaiser, 2011).

A simple and attractive model of instructional quality is the one of Klieme
(Klieme, Pauli & Reuser, 2009). It was developed in the TIMSS 1999 video study
and several research projects in Germany. This model distinguishes three broad
components of instructional quality: classroom management (including the clar-
ity of instruction), supportive climate (both emotional and cognitive) and cogni-
tive activation.

In his research, Klieme has shown that student questionnaires can be used
to reliably and validly measure instructional quality, in secondary but even in
primary schools (Fauth, Decristan, Rieser, Klieme & Biittner, 2014). Due to the
class-based sampling procedures, TIMSS is an appropriate international study to
test the validity of the Klieme model and its educational effects.

Teachers are the key stakeholders in providing education to children, which
makes their instructional quality of great importance to assure high quality education.
Not only does their instructional quality affect students’ achievement level
and thus contribute to the quality of education, the literature further suggests
that teachers might bridge the existing gap between student background and
achievement (Rjosk et al., 2014), and hence contribute to equity in education.
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Research questions

Based on the above-mentioned findings, we set forth the following three
research questions:

a. To what extent can information concerning teachers’ instructional quality
be obtained by student ratings in the fourth grade?

b. To what extent does teachers’ instructional quality affect math achievement?

c. To what extent does teachers’ instructional quality moderate the effect of
SES and language at home on math achievement?

Methodology

Data. We make use of the data from TIMSS 2015 (Grade 4) collected in
the Dutch speaking part of Belgium. Data collection retrieved information from
5.404 students, getting educated in 295 different classes belonging to 153 different
schools. Besides the test, a questionnaire was administered to students. Further-
more, background information on teacher, class and school characteristics and
students’ broader learning environment was gathered by means of teacher, princi-
pal and parent questionnaires. Thanks to the on-going Comenius project, we were
able to add several questions to the questionnaires.

Analyses. Analyses were performed using the MPlus-software (Muthén &
Muthén, 2012). In all analyses, house weights were included, summing up to the
sample size in Flanders, which makes the best possible generalization to Flanders’
population. To take into account the hierarchical structure of the data, we made
use of multilevel models. As our main focus was on teachers’ instructional quality,
we looked at the students nested within classes.” As we made use of random slope
models in research question 3, we exceptionally looked at students nested within
schools, to ensure group sizes which were large enough.

In answering the first research question, multilevel confirmatory factor anal-
yses (CFA) were conducted with students nested in classes. In this CFA, 82 stu-
dents with the label “missing” on all scale items were excluded. Variances at both
levels of constructs, factor loadings and model fit indices were looked at to make
an evaluation of the results and answer the research question one.

In answering the research questions two and three, a multilevel CFA was
complemented with structural equation models (SEM) (Figures 2 through 4).

Although research question one revealed that (most) concepts regarding
teachers’ instructional quality can be considered as class level constructs, we also

5 The analyses with students nested within classes in schools showed that all higher level var-
iance was situated at the school level. Hence, it was impossible to distinguish between the class and
school level. As our main focus is on instructional quality of teachers, in most analyses we chose to
only include the class level.
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included the latent variable structure of these constructs at the student level to
control for bias/noise of the individual students’ answers (as suggested by e.g.
Marsh et al., 2012).

Full information maximum likelihood estimation was used to handle the
missing data to include all available information. Coefficients and their signifi-
cance tests were investigated to draw conclusions about the results. The results
reported here are preliminary results, which should be further explored in the
future, amongst others by means of value-added models (controlled for student
background characteristics and group composition effects).

Variables

Teachers’ instructional quality (TIQ).We used the student answers to obtain
data on TIQ. The items on TIQ were taken into account as national options in
Flanders (Belgium), Germany and Norway to explore the cross-country validity
of the constructs of Klieme’s model, and included classroom management (CM),
supportive climate (SC) and cognitive activation (CA). Table 1 gives an overview
of the items underlying each component.

Table 1.
Item overview of teachers’ instructional quality scales.

Scale Item Cronbach’s a

Question: How often do these things happen in your mathematics
lessons?
Response categories: every lesson (3), most lessons (2), some lessons
(1), never or hardly ever (0) 73
Classroom  Students don't listen to what the teacher says.
management - e js noise and disorder.
Our mathematics teacher has to wait a long time for students to quiet down.
Students cannot work well.

Students don’t start working for a long time after the lesson begins.

Question: To what extent do you agree with the following statements?
Response categories: disagree a lot (0), disagree a little (1), agree a little

(2), agree alot (3) .75
Our mathematics teacher is nice to me even when I make a mistake.

Sl}pp OrtiVe  Oyr mathematics teacher cares about me.

climate

Our mathematics teacher tells me how to do better when I make a
mistake.

Our mathematics teacher likes me.

Our mathematics teacher believes that I can solve difficult tasks.
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Question: To what extent do you agree with the following statements?
Response categories: disagree a lot (0), disagree a little (1), agree a little
(2), agree alot (3)

In our mathematics lessons, we are working on tasks that I have to CA: .67
think about very thoroughly.

Our mathematics teacher asks me what I have understood and what I

. haven't. CAl:.73
Cognitive
activation  Our mathematics teacher asks questions that I have to think about very
thoroughly.

Our mathematics teacher gives us tasks that seem to be difficult at a
first glance.

Our mathematics teacher asks what we know about a new topic. CA2: .56
Our mathematics teacher gives us tasks I like to think about.

Our mathematics teacher wants me to be able to explain my answers.

Math achievement. Math achievement is represented by five plausible values,
made available by TIMSS (Mean = 500; SD = 100 in 1995). In research question
one and two, we made use of all five plausible values. To answer the research ques-
tion three, we only used the first one.

Socio-economic status (SES).The scale of home resources for learning created
by TIMSS was used as an indication of students’ SES. It consists of five variables:
the number of books at home and the number of home study supports (both re-
ported by students), the number of children’s books at home, the highest level of
education of either parent and the highest level of occupation of either parent (all
three reported by parents). In Flanders, the scale ranges from 3.75 to 14.99, with
a mean of 10.74.

Language at home. Students were asked how often they spoke the language of
the test at home. Four categories were distinguished, i.e. always (code 0), almost
always (code 1), sometimes (code 2) and never (code 3).
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Results

Question 1: To what extent can information concerning TIQ be obtained by
student ratings in grade 4?

Variances at both levels indicate that CM and SC can be considered as class-
room constructs (Table 2). This was also supported by CFA, in which high factor
loadings on the class level were found. For the CA concept, however, almost all
variance is found on the within level. Factor loadings of CFA on the CA scale
further indicate that not all items belong to the same underlying construct, with
indications that splitting the scale in two different constructs might be appropri-
ate. Based on this, a second CFA model has been estimated (Figure 1), splitting
the scale in two subcomponents (CA1 and CA2, see Table 1). When variances are
observed, it is revealed that only CA2 might be considered as a classroom level
variable, whereas CA1 only has variance on the within level. Model fit indices are
better for this model with subcomponents. In all further analyses, we will take
into account CM, SC and CA2 on the class level, whereas CA1 will be included in

the student level only, as shown in Figure 1.

Table 2.
Variance at student and class level of different variables.

Variance within Variance between

Classroom management

62% 38%
Supportive climate

84% 16%
Cognitive activation

100% 0%
Cognitive activation Subcomponent 1

98% 2%
Cognitive activation Subcomponent 2

84% 16%
Math achievement

79% 21%
SES

76% 24%
Language at home

71% 29%
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Figure 1. Multilevel CFA of teachers’ instructional quality with cognitive activa-
tion split in two subcomponents (Model 1 - question 1).

Question 2: To what extent does TIQ affect math achievement?

The results reveal a significant negative relation between CA1 and math at
the student level (Model 3, Figure 2). On the class level, there is a significant and
large positive relation between SC and math (B = .64; p < .000), indicating that
higher SC positively influences math. Secondly, there is a high negative relation-
ship between CA2 and math achievement, implying that higher CA is linked with
lower math achievement. The relation between CM and math achievement is not
significant, but suggests a higher classroom mathematic achievement in classes
with better CM. Model fit indices show a good fit with the data (Table 3, Model 3),
i.e. CFI = .91, RMSEA = .03 and TLI = .89.
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Table 3.
Overview of model fit information for the different models estimated.
Chi? (df) CFI TLI RMSEA SRMR Within SRMR Between
Model 1 3530.25°(232) .79 .75 .05 .09 .20
Model 2 1468.41" (232) .92 91 .03 .04 .20
Model 3 1878.65"(262) 91 .89 .03 .04 .20

Supportive
climate

Math
. achievement

Cognitive
activation
componentl

Cognitive
activation

component2 Student leVel

Class level

Upravljanje
odeljenjem

Podsticajna
klima

Postignuce iz
matematike

Kognitivna
aktivacija 2

Figure 2. The effect of teachers’ instructional quality on math achievement (Model
3 - question 2).

Question 3: To what extent does teachers’ instructional quality moderate the
effect of SES and language at home on math achievement?

Figure 3 shows an example of the moderation models estimated in answering
this research question. Both SES and language significantly relate to math achieve-
ment, in which lower SES students and foreign language students have a lower math
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achievement compared to their counterparts. Most models did not show a signifi-
cant moderating role of teachers’ instructional quality. One exception is the moder-
ating role of supportive climate in the relation between language at home and math

(B =-14.23, p = .04) in such a way that a higher supportive climate lowers the slope

coeflicient of language at home on math, i.e. ensures higher equity.

Language at hom Math achievement

Supportive
climate

Math
achievement

Figure 3. An example of the moderating role of teachers’ instructional quality on
the effect of SES and language at home on math achievement (Model 4 - ques-
tion 3).

Discussion and conclusion

Our results indicate that student responses are valid measures of instruc-
tional quality in Flanders. However, the CA scale was split in two, with only one
subcomponent that could be considered as a classroom characteristic. The first
subcomponent seems to relate to the issues of intraclass differentiation, exploring
whether students receive enough tasks and questions that challenge them based
on their academic level; whereas the subcomponent two more broadly looks at
the cognitive activation of all students in the classroom. The subcomponent one
exists only at the student level, which implies that the perceptions of students con-
cerning the cognitive activation in classroom are diverse, i.e. some will indicate
high cognitive activation, whereas others may point to low cognitive activation.
In this way, the concept cannot be observed as a classroom characteristic.

As a consequence, this might point to insufficient intraclass differentiation
of Flemish teachers, in which some students receive more proper education (i.e.
cognitive activation) than others. Whereas the positive effect of supportive cli-
mate on math achievement is in line with previous findings, the negative effect
of cognitive activation on math is not. As we have no prior math achievement of
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students, reversed causality might explain these results, implying that teachers
focus on low achieving students in offering high cognitive activation. This might
be due to a strong emphasis in Flemish education on bringing up the weaker stu-
dents. Another explanation might be the relatively low score of Flanders in TIMSS
2011 (international comparison in TIMSS 2015 is not yet available) concerning
the confidence of teachers to give challenging tasks to talented students.

The absence of prior math achievement points to the limitations of the cross-
sectional design of this study. Besides a longitudinal design, a cross-country re-
search might further strengthen our results and make generalization possible.
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