IMPROVING QUALITY OF EDUCATION IN ELEMENTARY SCHOOLS
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KBAJIMUTET M ITPABEJHOCT Y MATEMATNYKOM
ITIOCTUTHYRY YYEHUKA Y OCHOBHVM IIKOJTAMA
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NCTPAKUMBAIbA: MOTEPATOPCKA VJIOTA KBAJIMTETA
HACTABHUKA YV IIOJYYABAIY

YBO,T_[: OWbEBU UCTPAKMBaAIHA

Y Hamioj 3em/by, IIKOJIE KOje Cy y4ecTBOBasie y MehyHapogHOM McTpaxiu-
Bawy TIMSS (Trends in Mathematics and Science Study |/ TpennoBu y MaTemMaTn-
IV ¥ IIPUPOJHMM HayKaMa) 3alHTepecoBaHe Cy fia oOujy moBpaTHy MHpOpMa-
11jy o cBojuM pesynraruma. Kako 6mcmo 6mmm y MoryhHOCTHM Jja IIKO/IaMa ;aMo
KOpPJCHe NOBpaTHe NHQOpMaluje, TPYAUIN CMO Ce fIa Y CBAKOM Ofie/berby Koje je
YK/bY4EHO Y UCTPKMBambe MPOLIEHNMO M IPOYYMMO KBAJIUTET HACcTaBe U HeH
edekar Ha nmocturayha ydyennka. To je ypaheHo y capapmu ca ucTpaxmpadnma
u3 Hemauke n HopBeliike, anu HaM je y 0BOM UCTpaKuBamwy GOKyc 6110 Ha OHUM
pernjama benruje y kojuma ce roBopu xonmanzacku jesuk (Onanppuja).

ITopep Tora, TpyAnMO ce ja 00jaCHMMO Ha KOjyI HA4MH HACTaBHUIY MOTY fIa
yMmame edeKTe COIIMOEeKOHOMCKOT CTaTyca IIOpOoAMIie M MaTepmber jesnka. Hamre
MHTepecoBambe 1a 00jacHNMO OBe epeKTe IT0Be3aHO je ca 06pa3oBHOM IOINTUKOM
KOja je ycMepeHa Ha obe3behuBame mpaBeHOCTI y 0Opa30BHOM CHUCTEMY.
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YHAMPEBUBAHE KBA/IUTETA OBPA3OBAHA Y OCHOBHUM LLKOJTAMA

Teopujcku OKBUp CTpaKMBaba

Hekn op Hajuemrhe mo6ujennx Hamasa uCTpakuBama 0 00pasoBHOj edex-
TUBHOCTY YKa3yjy Ha TO fia:

1) KBa/IMTET HAaCTaBe yTHUYe Ha VICXOfIE YUeHa;

2) KBa/IUTET HAaCTaBe MOXKE []a Meba COIIMOKYNTYPHe eeKTe KOji ce I0Bofie
y Besy ca HefoctaTkoM npasegHocTy (Blomeke, Suhl & Kaiser, 2011).

JemHOCTaBaH M aTpaKTUBaH MOJEN KBa/IMTETHE HACTaBe jeCTe MOZEN KOju je
ocmucnno Klime (Klieme, Pauli & Reuser, 2009).

PasBujen je y oxBupy Buzeo cryauje TIMSS ncrpaxupama us 1999. rogu-
He ¥ HeKOJIMKO MCTPKMBAYKMX IpojekaTa o6as/peHnx y Hemaukoj. OBaj Mopen
VICTYYE TPU IIMPOKe KOMIIOHEHTe KBa/JMTeTa HacTaBe: YIIPaB/barbe Ofie/berbeM
(yxmyuyjyhu jacnohy npenaBama), MOACTUIAjHY KMMMY (eMOIIMOHAHY M Ca3Haj-
HY) ¥ KOTHUTUBHY aKTUBAIVjy YYeHNKA.

Y cBOoM ucrtpaxusamy, KiuMe je yTBpAuo fa ce YIUTHMIM 33 y4YEHMKe
MOTY KOPUCTUTM 3a ITIOY3[jaHy M Ba/JMJHY IPOLEHy KBaaUTeTa HAacTaBe, KaKo
y cpemmMM IIKO/IaMa Tako M y ocHoBHuM mmkonama (Fauth, Decristan, Rieser,
Klieme & Biittner, 2014). Vimajyhu y Buny ma TIMSS ysopak o6yxsara unraba
Ofie/berba YHYTap IIKOJ/IA, OBO je morogHa MehyHapopHa cTypuja 3a mpoBepy Ba-
mupHocTn KnmnmeoBor Mopiena i leroBux o06pasoBHMX edexara.

HacraBHunm cy K/by4HM akTepyu y o0pa3oBamy YUeHMKa, ITa KBa/JIUTET Ha-
CTaBe KOjy OpraHu3yjy uMa BelMKM 3Ha4aj y 06e36ehrBamy BIUCOKOTr KBaMTeTa
obpasoBama. He camo fja KBajmTeT HacTaBe yTude Ha mocturuyha ydennka seh
JIONIPMHOCK U KBa/IUTeTy obpasoBama. VcTpaxmBama Takohe mokasyjy #a Ha-
CTAaBHIIYM MOTY JIa CMabe YTUIIAj KOje IMYHe KapaKTepUCTUKe YIeHMKa VIMajy Ha
mrxoBa nnocrurayha (Rjosk n cap., 2014) 1 Ha Taj HauMH JOIPUHECY IIPaBeIHO-
cTH y 06paszoBamy.

MCTpa)KI/IBa‘{Ka nmnrTama

Ha ocHOBy moMeHyTHX Ha/lasa UCTpakuBama GopMymcanu cMo crneseha
VICTPA)XMBAYKa MTUTAba:

a) ¥ Kojoj Mepu ce TIOfAIM O KBA/JUTETy HACTABHMKA Y MOfy4aBaby MOTY
IOOUTY Ha OCHOBY OlieHa y4eHMKA Y UeTBPTOM paspefay?

6) Y k0joj Mepy KBa/IUTeT HACTaBHMKA Y ITOly4aBamby yTH4e Ha MoCcTUrHyha
y4YeHMKa U3 MaTeMaTuKe?

B) Y K0joj Mepyu KBa/lIMTeT HACTABHNKA y IO/fy4aBaby Memha yTHUIAj COIMoe-
KOHOMCKOT CTaTyca I MaTepmer je3auKa Ha IOCTUTHyha yJeHMKa 13 MaTeMaTuke?
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MeTononoera NCTPpAKMBabA

ITooayu. Y 0BOM UCTpaXX1Balby KOPUCTUINM CMO HOfiaTKe fo0MjeHe y OKBMU-
py TIMSS 2015 nctpaxuBama (4eTBpTHU paspef OCHOBHe IIKOJIe), IPUKYIUbeHe
y nenosuMa benruje y KojuMa ce rosopu XonaHackuM jesukom. Ioganum cy npu-
KyIUbeHU of, 5.404 y4yennka (295 opmempema y 153 ocHoBHe mkorne). [Topen camor
TeCTa, YIeHMIY CY MOIyhaBanu 1 yuuTHNUK. Takobe, myTeM yIUTHUKA CY Of Ha-
CTaBHIKA, JUPEKTOpa IIKO/IA U POAUTe/ba MPUKYIUbeHe MH(OpMalije 0 Kapak-
TepPUCTUKaMa HAaCTABHIUKA, KAPAKTEPUCTIKAMA LIIKOJIE Vi Ofje/berba, Ko 1 IMOJAIN
0 BAHIIKOJICKOM OKPY>KeHY CBAKOT YUeHNMKA.

3axsaspyjyhu Komenujyc mpojexry, 6May cMo y IpUININ A JOAMO HEeKO-
JIMKO MNTama nocrojehum ynuranimma.

O6pada nodamaxa. Y obpamu noparaka kopuuihen je Mmayc codraep
(Murthen & Murthen, 2012).

Y cBMM aHanmM3ama cy kopyuurheHn moH/epy, IpuIaroheHn BeIMIHN y30pKa
y @naugpuju, unme je omoryheHa reHepanmsanija Ha IeOKYIIHY MOMY/TALUjy
Onanppuje. la 6m ce ysema y o03up Xujepapxujcka CTPYKTypa IIOAaTaKa,
KOPUCTW/IV CMO MOl ca BuIle HuBoa. Kako je Ham r1aBHY QOKYC Ha KBaIUTETY
HACTaBHIYKOTL MOly4aBama, OMIM CMO YCMepeH! Ha [iBa XMjepapXyjcKa HUBOA:
y4eHUKe YHyTap ofe/bera. bynyhm ma cMo KopucTiim Mozerne ca HACYyMUYHUM
Harnbuma (eng. random slope models), y Tpehem mctpakxupaukoMm IUTaABY, Y
OBUM aHa/lu3aMa CMO OV yCMepeHM Ha y4eHMKe YHyTap IIKO/IA, KaKo OMcMO
06e306en1/11 JOBO/BHO BEJIVIKE IPYIIE.

Ila 6u ce mo6mo OfroBOp Ha IPBO MCTPAXKMBAYKO NMuUTabe, ypaheHa je
Xmjepapxujcka KoHpupMmaropHa ¢axTopcka aHammsa — CFA (eng. multilevel
confirmatory factor analysis) ca ydyeHunuMma yHyTap ogembema. ¥ oBoj CFA je
UCK/bYUeHO 82 ydyeHmKa ca Hepocrtajyhum nopanuma. Bapujance Ha o6a xuje-
papxmjcka HIBOa, (haKTOpCcKa 3acuhema 1 II0Ka3are/by MOfECHOCTH Mofiena (eng.
model fit) xopumheHnu cy 3a eBamyalujy pesyarara u gobujame OAroBopa Ha
IPBO MICTPA)XXMBAUKO MUTAE.

[la 6u ce mo6uo oxroBop Ha pyro u Tpehe MCTpakMBa4YKO NMUTAHE, Xje-
papxmjcka KoHpuMpMaTopHa (aKTOpCKa aHamu3a IPOILIMpeHa je ca CTPYKTY-
panaum Mopenuma — SEM (Crnuke 2, 3 u 4). Vlako pBO UCTPa>KMBAYKO MUTAbE
OTKpMBA JIa Ce KOHLIENITY KOj! Ce OJHOCe Ha KBa/JIMTeT HacTaBe y BehMHUHM C1y-
JajeBa MOy pasMaTpaTy Kao KOHCTPYKTM Ha HUBOY Ofie/beba, MU CMO YK/bY4U-
M JIATEHTHY CTPYKTYPY Bapujabnu OBUX KOHCTPYKaTa ¥ Ha HUBOY Y4eHMKa Jia
OMCMO KOHTPO/IICANT OACTYIatha MHANBIYATHIX OJTOBOpA YueHNKa (Kao IITO
je cyrepucaHo y, Ha npumep, Marsh u cap., 2012). Mertop nornyHe nndopmaryje
npolleHe MakcuMmanaHe BepoBaTHohe (eng. full information maximum likelihood
estimation) xopuinheH je ga 6u ce HefOMeCTWIN HefocTajyhy nopmaum u ysene y
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003up cBe foctynHe nHpoOpManyje. 3a MpoBepy pesynrara KopuinheHu cy Koe-
bULMjeHTN ¥ BUXOBYU TECTOBM 3Ha4ajHOCTI. Pedynratu koje hemo oBzie n3noxm-
TI Cy IpeVIMUHAPHU U BIX je Ja/be HOTpeOHO ImpoBepaBaT, usMehy ocraor,
IyTeM MOJe/a Ca JOfaTUM BpPeJHOCTUMA (KOHTPOIMCAHNMM 3a KapaKTepUCTUKe
ydeHMKa 1 epexara KOjy Cy Y Be3U ca CaCTaBOM IpyTie).

Bapwuja6e

Ksanumem nacmasHuka y nooyuasarwy. Kako 6ucmo mobmwmm mopaTke o
KBAJIUTETY IOfy4aBarba, KOPUCTU/IY CMO OITOBOPE YU€HMKA. AjTeMU O KBATUTETY
nopy4JaBama npumerenn ¢y y ®rnanppuju (benruja), Hemaukoj n Hopsenikoj, kako
Ou ce MCTpaxmna Kpoc-Ky/ITypHa BaJIMJIHOCT KOHCTpyKara KimmeoBor moperna,
OJHOCHO KOHCTPYKarTa yIpaB/baiba Ofe/bebeM, MOACTUIajHE KIMMe U KOTHUTHBHE
akTuBanyje. Y Tabemu 1 gaT je mpukas ajreMa y OKBUPY CBaKOT KOHCTPYKTA.

Tabena 1: [Ipukas ajmema Ha ckanu Keanumema HAcMasHUKa y nooy4asarvy

Ckasa CraBka Cronbach’s a

Ynpasmamwe Ilutame: Komuko gecto ce cnenehe curyanmje gelasajy Ha 4acoBUMa 73
oJie/beheM MaTeMaTuKe?

Kareropuje oarosopa: Ha cBakoMm 4acy (3), Ha Behuunu qacosa (2), Ha

HekyM 4yacoBuma (1), Hukaz wiu petko (0)

a. Y4eHMIY He CTyLIajy OHO LIITO HACTABHUK F'OBOPML.

6. IIpucyTHa je raaMa 1 Heper,.

1. HacraBHuK MaTeMaTyKe MOpa JIyro Jla 4eKa Jia ce yYeHMIY CMIpe.
I. YdeHuuu He Mory fo6po fia page.

e. y‘{eHI/IHI/I HE Mo4liby Ca pajoM AYTOo BpeMeHa HaKOH IITO Yac

OTITOYHE.
IMopctunajaa Iutame: Y kojoj Mepu ce caxete ca cnefiehum TBppmama? .75
KJ/IMIMaTr. Kareropuje oarosopa: yoruire ce He cinaxeM (0), ZeMMUYIHO ce He

crmaxkeM (1), yrmaBHOM ce cmaxkeM (2), y HOTITYHOCTH ce cnaxkeM (3)

¢. HacraBHMK MaTeMaTHKe je foOap IpeMa MEHM YaK ¥ Kafia
HaTIpaBVIM TPEIIKY.

r. HacraBHUK MaTeMaTyKe OpUHE O MEHIL.
x. Kaga HanpaBuM rpeky y salaTKy, HACTaBHIK MaTeMaTUKe MU
IIOKa)ke KaKO MOTy 60Jbe Jja Ia ypaJyM.

n. HactaBHUK MaTeMaTVKe Me BOJINA.

j. HacTaBHMK MaTeMaTuKe Bepyje ja MOTy [ja PELIMM TeIlKe 3a/jaTKe.
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KoramtyeHa IIntame: Y kojoj Mepu ce cnaxere ca cnefiehum tBpamwama? CA: .67
akTuBauuja  Kareropuje ogroopa: yoruire ce He cnakeM (0), JeTMMIYHO ce He
cmaxkeM (1), yrmaBHOM ce cmakeM (2), y HOTITYHOCTH ce caxkeM (3)

K. Ha gacoBuma mMaTemaTuke pajiuMo 3alaTKe KOjU3aXTeBajy fa
IeTa/bHO Pa3MUII/BAMO O HIIMa.

1. HacTaBHUK MaTeMaTuKe IIpoB€paBa IITa CaM pa3yMeo, a IITa
HHCaM.

M. HacraBHuk MaTeMaTuKe My OCTaB/ba IMTakba Koja 3a XTeBajy la CAl:.73
O BbJMa JIETa/bHO IPOMMC/IMM.

H. HacraBHuk MaTemaTuKe HaM 3ajjaje 3ajlaTKe KOju Ha IIPBY IIOTTIEN,
IeTyjy TEIKO.

0. HacraBHuk MaTemaryke Hac muTa 1mTa Beh 3HaMO 0 HOBOj TeMu
Kojy obpabyjemo.

1. HacraBHuK MaTeMaTuKe HaM 3ajjaje 3afjaTKe O KO juMa ja Bomm ia CA2: .56
pasMuLIbaM

p. HacTaBHUK MaTeMaTuKe Off MEHE TPaXkKul ja 00pas3/IoKUM CBOj
OfIrOBOP.

ITocmuenyha us mamemamuxe. Ilocturayha ms Marematuke Cy IIpen-
CTaB/beHa Ha OCHOBY IIeT BEPOIOCTOjHUX BPETHOCTHU (€HI. maaycubse eéanyec),
poctynuux y TIMSS ncrpaxnsamwy (AC=500; C[1=100 y 1995. roguum). 3a uc-
TPaKMBAYKa MUTama 1 1 2, KOPUCTWIN CMO CBUX IIeT BEPOJOCTOjHIX BPEJHOCTIL.
3a maBame OAroBOpa HA MCTPAKMBAYKO MUTae 3, KOPUCTUIN CMO CaMO IPBY
BPEJHOCT.

Coyuoexoromcku cmamyc. CKanma pecypca 3a ydeme KOojiMa paciofaxe I1o-
ponuIia yueHuKa, a Koja je kpeupana 3a norpebe TVIMCC nctpakuBama, Ko-
puirheHa je kao Imokasares/b COLMOEKOHOMCKOT CTaTyca ydeHuka. Cacroju ce of
et Bapujabmu: 6poj kbura y Kyhu 1 6poj cpepcrasa 3a yuerwe ko kyhe (oBu mo-
[l Cy KobujeHn off yueHuKa), 6poj Kiura 3a Jely, HUBO 00pa3oBarma U 3aHNU-
Mame popiuTe/ba (0BY MOAIY CY foOujeHN off poputesba). Y Omanapuju, pacnoH
ckaze ce kpehe ox 3.75 o 14.99 ca mpoceuynom BpegHomhy 10.74.

Jesux kojum ce 2080pu y nopoduyu. Of yueHUKa CMO TPAKWMIU HOfATaK O
TOMe KO/IMKO 4eCTO y Kyhu roBope jesukoM Koju je KopuirheH IpUINKOM TeCTH-
pama ydeHnka. /lara cy yeTrpu nonyhena onrosopa: ysek (kxop 0), CKopo yBek
(xom 1) monekap (kox 2) u Hukapn (kox 3).
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PCSYHTaTI/I NCTpa’XKnBamba

[Iurame 1: Y kojoj mepu ce nodayu o xéanumemy HACMAHUKA y nooy4a-
éarvy mozy 000UmMu Ha 0CHOBY NPOUEHA YHeHUKA y Hemspmom paspeoy?

Bapujance Ha 06a HMBOA yKa3yjy Ha TO fia Ce YIpaB/barbe Ofe/berheM U
HOACTHUIIAjHA K/IMMa MOTY pasMaTpaTu Kao Ofie/bercky KOHCTpyKTu (Tabena
2). OBo je notBpheno u myrem CFA, y k0joj cy npoHabena Bucoka ¢akropcka
3acuhema Ha HUBOY ofie/berba. MehyTim, 3a KOHIleIITe KOTHUTUBHE aKTHBAILVje
CKOPO CBa BapMjaHca Ha/asy ce Ha HUBOY yueHuka. Pakropcka sacuhemay CFA Ha
CKaJI KOTHUTYBHE aKTHBaLMje Ja/be YKa3yjy [la CBY ajTeMU He IPUIAJajy UICTOM
KOHCTPYKTY, Kao ¥ Ja 61 61710 OIpaBJaHO MOfIEINTY CKaTy Ha JiBa KOHCTPYKTA.
Ha ocnoBy oBora je ypabena u gpyra CFA (Cnuka 1), rae je ckana mope/beHa
Ha 7iBe cynkomnoHeHTe (KornurnBHa aktuBaiyja 1 u 2, nortegatu Tabemy 1).
BapujaHce ykasyjy ga ce camo KorHuTBHa akTUBalMja 2 MOXKe IIOCMATPaTU Kao
Bapujab/a Ha HUBOY Ofie/berba, JOK KorHuTrmBHA akTMBalnyja 1 MMa BapujaHCy
caMoO Ha HUBOY y4eHMKa. [Tokasare/bu MOZeCHOCTM Mofena Cy 60/pM y Caydajy
MoJieia ca [iBe CYIIKOMIIOHEHTe.

Y cBuM pabuM aHammsama kKopumtheHm cy VYipapbame Ofje/bereM,
IMogctuuajua kn1rMa u KorHuTBHA akTMBalyja 2 Ha HUBOY Ofie/beba, oK je
KorunrtyupHa akTuBanuja 1 6uma yk/pydeHa y MO/ CaMO Ha HUBOY Y4EHMKa, Ko
ITO je mpuka3ano Ha Cnuiy 1.

Taberna 2:

Bapujance pasnuuumux 6apujabnu Ha HUB0Y yueHUKa U 00ewerva
Bapujanca ynyrtap Bapujanca nsmeby

Yipapbame ofiebermbeM 62% 38%

Ioxctuiajna kmuma 84% 16%

KorauTnpHa akTuBanuja 100% 0%

KorunmrtusHa aktuBanmja  98% 2%

CYIIKOMIIOHEHTa 1

KorauTnusHa akTuBanuja 84% 16%

CYIIKOMIIOHEHTA 2

[Tocturnyhe 3 maremaruke 79% 21%

CEC 76% 24%

Jesuk Kojum ce TOBOpU y 71% 29%

kyhu

27



IMPROVING QUALITY OF EDUCATION IN ELEMENTARY SCHOOLS

Huso y4yenuka

Huso onempema
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Cnuxa 1: IJ®A Ha BuIlle HMBOA 332 KBa/IUTeT HACTABHMKA Y ITO/[y4aBamby ca
KOTHUTMBHOM aKTMBAIVjOM IIOJIe/beHOM Ha JBe CynKoMIloHeHTe (Mogen 1 —

[Iurame 2: Y kojoj mepu keéanumem HACMABHUKA Y N00Y4ABAHY ymude HA
nocmueHyha yuenuka uz mamemamuxe?

Pesynraru ykasyjy Ha 3HauajHy HeraTMBHY noBe3aHocT usmeby Koranrus-
He akTMBanyje 1 m mocturHyha n3 MaremMaTuke Ha HUBOY ydeHuka (Mogen 3
cnuka 2). Ha HMBOY ofie/berba, 3HauajHa 1 CHa)KHA MO3UTHBHA MOBE3AHOCT II0-
croju usMehy noxcrunajue x1ume u MateMatuke (B = .64; m < .000), ykasyjyhu
Ha TO Jja TOICTMI[AjHNja K/IMMa O3UTYBHO yTUYe Ha ITIOCTUTHYyha 13 MaTeMaTuKe

Cpyre cTpaHe, I0OCTOjU BUCOKA HeraTuBHa oBe3aHocT u3Mely Korunrushe
aKTUBanMje 2 1 MocTUrHyha u3 MaTeMaryke, IITO yKa3yje Ha TO /1a je BICOK HUBO
KOTHUTYUBHE aKTMBallMje IIOBe3aH ca cl1abujuM NocTUrHyhmnma ms mMareMaTnke
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Besa msmeby ympaBmama opme/pereM M mocturHyha m3 MareMaTuke Huje
CTaTUCTUYKM 3HAYajHa, a/IM YKasyje [a ocToju 60/be mocTuruyhe n3 MaremMaTuke
Ha HJMBOY Ofie/berba y Ofie/berbuMa ca 60/bMM yIpap/bameM. [lokasaTersn yKasyjy
Ha TO #a Mofen fobpo omnucyje nogarke (Tabena 3, Mogen 3), n.e. HOU = 91,
PMCEA = .03 u TJIM = .89.

Taberna 3:
Hpeeizea Mmepa 062060])01{10 modena 3a pasnudume npoverousarHe modene
X (1d) LOU TN PMCEA CPMP Vayrap
Mopgen1  3530.257(232).79 .75 .05 .09
Momen2  1468.41° (232) .92 91 .03 .04
Mopgen 3  1878.65 (262) .91 .89 .03 .04
odeljenjem

BULLE

Podsticajna
klima

Postignuce iz
matematike

Kognitivna
aktivacija 1

Huso yuenuka

Huso onemema

Upravljanje
odeljenjem

Postignuce iz
matematike

Podsticajna
klima

Kognitivna
aktivacija 2

Crnuxa 2: Eexktn KBanuTeTa HACTAaBHNUKA Y IOffy4aBamy Ha IocTurHyhe n3
Mmaremaryke (Mogpen 3 — JIpyro MCTpa>kMBauKo NMuTambe)
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Jeswik koju ce MocTurHyha ns
roBopw kog kyhe maTtemaTvke

Mocturnyha us
mMaTemaTtuke

MopcTtuuajHa
KnmMa

Cnuxka 3: IIpumMep MoepaToOpcKe y/Iore KBauTeTa HACTABHUKA Y IIOAyYaBamby
Ha edpexre CEC-a u jesuka koju ce ropopu Kopi Kyhe Ha nmocturnyhe n3
marematyike (Mogen 4 — Tpehe ncrpaxnpauko nurame)

[Iurame 3: Y Kojoj mepu Keanumem HACMABHUKA Y NOOY4ABAHY Metba YMU-
Uaj coUU0EKOHOMCKO2 CIAmyca u Mmameproez jesuxa Ha nocmueHyha yuenuka us
mamemamuxe?

Cnuka 3 mpezcTaB/ba IpUMep MOIEPAaTOPCKOT MOJieia Koju je BoOujeH npu-
JIMKOM TpaXkelba OJrOBOpa Ha OBO MCTPAKMBAYKO INTame. VI colmekoHoMCKM
CTaTyC U je3MK 3Ha4ajHO Cy IIOBE3aHN Ca MOCTUIHyheM 13 MaTeMaTuKe. Y YeHUI
HIDKET COLMIOEKOHOMCKOT CTaTyca M yYEeHUIM KOjUMa MaTepmbU je3UK HUje XO-
JIAaHACKY VIMajy HIDKa IocTurHyha n3 MateMaruke y mopehemy ca ocranum yde-
HunyuMa. BehnHa Mopena He ykasyje Ha 3Ha4ajHy MOJEPATOPCKY Y/IOTY KBajM-
TeTa HacTase. VI3yseTak je MOJepaTopCcKM YTUIIAj IOACTULAjHE K/IMMe Ha OTHOC
usmeby jesuka kojuM ce ropopu y nmopopuuyu u nocruruyha us marematuke ((p
= -14.23, n = .04), Koju 1oKasyje Ja NO3UTUBHUja K/IMMa CMambyje TOBE3aHOCT
jesyKa KOj/M ce TOBOPM y MOPOAVIIM ca MOCTUTHYheM 13 MaTeMaTuke, YuMe ce
06e36epjyje Beha mpaBegHOCT.

JucKycuja pesyirrara u 3aK/by4aK

INomany Hamer nCTpakuBama yKas3yjy Ha TO a Cy OATOBOPM y4EeHMKa Ba-
JIUJIHY TI0Ka3aTe/by KBanuTeTa HactaBe y Onangpuju. Ckana Koja Mepy KOTHM-
TUBHY aKTMBALMjy yYE€HMKA IOJE/bEHA je Ha JiBa [ie/Ia, Ca CaMO je[THOM CYIIKOM-
IIOHEHTOM KOja MO>Ke OMTV pasMOTpeHa Kao KapaKTepMCTMKa ofie/bera. IIpBa
CYIIKOMIIOHEHTa Ce, M3IJIefla, OHOCK Ha IpobieMe audepeHnMjanuje yHyTap
Ofie/berba, LITO Jiaje YBUA Y TO 1 I YYeHNIIM Y JOBO/BHO] MepH Jo01jajy 3afaTke
¥ IUTamba Koja Cy Y CKJIay ca BUXOBUM MoryhHocTuMa.
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Jlpyra CyIIKOMIIOHEHTA je yCMepeHa Ha KOTHUTVBHY aKTUBAILWjy CBUX y4de-
HIKa Y ofe/bemy. Kako je mpBy cynmKoMIIOHeHTy Moryhe mocMarpary camo Ha
HUBOY y4€HIKa, TO Jla/be MMIUIMIIMPA Ja ce Iepliellije YIeHIKa O KOTHUTUBHO]
aKTUBALMjU pas3nnKyjy (mojenuun ydenniy he ncrahy Bucok HMBO KOTHUTUBHE
aKTuBanuje, ok he ocranu yyennny ucrahmu fa je HUBO KOTHUTUBHE aKTHBaLje
Hu3ak). Ha Taj HaumH, KOHLeNT Huje Moryhe mocMarpary Kao KapaKTepPUCTUKY
ozierberba. OB Hasasy MOTY Jja YKaXy M Ha HM3aK HUBO IPYMeHe JudepeHIn-
paHor MpUCTYIIA y MONYIALMjU HacTaBHUKA y peruju OrmaHapuja, y Kojoj HEKU
y4eHuIy fobujajy kpanureTHje o6pasoBame (KOTHUTUBHA aKTUBaLMja) Off APY-
rux. [Iok cy pe3ynTaTu Koju yKasyjy Ha IO3UTUBMHe edeKTe MOACTUIIAjHE Cpe-
[IVHe 32 yYere Ha IIOCTUTHyha ydyeHVKa M3 MaTeMaTuKe y CKJIajy ca Iofaunuma
paHnje 06aB/beHNX VCTPAKMBaa, IOJALM KOjyU yKa3yjy Ha HeraTMBaH yTUILIQj
KOTHUTMBHE aKTMBalVje Ha IIOCTUrHyha y4eHMKa 13 MaTeMaTKe y IPeTXOJHO
06jaB/bEHUM UCTpaXMBamwbyMa HUCY fobujern. Kako HUCMO MManu mojaTke o
IPeTXOJHOM IOCTUTHYhy yueHuKa U3 MaTeMaryKe, JOOMjeHe TIofaTKe MOXXEMO
objacHUTN 0OpHYTOM KaysanHouIhy — HaCTaBHUIIM CY, Ka/ja je KOTHUTMBHA aKTH-
Ballyja y muTamy, 6unn Buile GpOKycrpaHy Ha yYeHUKe ca HVDKUM NTOCTUTHYhnm-
Ma. OBO MOXke OMTM HOCTIeAVIIa CTaB/balba AKIEHTA Ha MOACTUIAE CTabujux
ydeHuka y ¢pranapujckom oopasosamy. [Ipyro objaiimere OBOT Hajasa MOTy Ia
6yny penatusHo cnabu pesynraru @nangpuje na TUMCC 2011 tecty (Mebyna-
poxHo nopebeme y okBupy TIMSS 2015 nctpakmBara jour yBek Huje moryhe),
¢ 003MpOM Ha TO Jla HACTaBHUIV MMajy CKJIOHOCT Jia M3a30BHMje 3aJaTKe Jajy
Ta/IeHTOBAHUM yYEeHMULIMMA.

HepocTarak nmogaraka o mpeTXOfHUM INOCTUTHYhMMa ydeHMKa U3 Mare-
MarTyKe yKa3yje Ha OrpaHiyera caMor I13ajHa UCTPaKMBaba Koje je Oumo ycMe-
PEHO Ha CHMMalbe CTalba Y OKBUPY jefiHe peruje y sembu. Ilopen noHrnTygmuuan-
HOT /IM33jHa, y Ja/bUM UCTPAXKVBabVIMa 6110 OM KOPYCHO UCIIUTATI 1 CTakbe Ha
HMBOY LieJIe 3eM/be, IITO 61 BOAMIO Ka TOMe Jja Ce MOfjally Halllel' UCTPaXKMBaba
YIOTIIYHE U fia ce OMOTyhy mUX0oBa reHepanu3sanyja.
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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. Towhat 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.

35



IMPROVING QUALITY OF EDUCATION IN ELEMENTARY SCHOOLS

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 -rp.re 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.lpportlve Our 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. CA1:.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?2

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 (f = .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
o achievement

Cognitive
activation
componentl

Cognitive
activation

component 2 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 home 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 eftect
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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