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NCKYCTBO HACTABHIKA OCHOBHE IIIKOJIE
Y INTAHUPALY 1 PEAJIN3OBAILY NOITYHCKE
HACTABE MATEMATUKE

Vnec braxesunh, Vipena Mumypan u Jocuna Jypuh*

Dunosodcku paxynmem, Yuusepsumem y Cnaumy, Xpeamcka

AMNCTPAKT

OCHOBHY KapaKTepUCTUKY HAacTaBe MaTeMaTMKe IIpeJCTaB/ba M3y3eTHA XMjepapXujcka Besa
usMelyy BeHuX cafpkaja, Ia je CTOra BaXKHO OfMAX PaspelInTy eBeHTyaHe HejacHohe y pas-
yMeBamby 11 IIPUMEHN MaTeMaTHYKMUX KOHIlellaTa Koje mpuMehyjeMo KO yueHMKa TOKOM -
XoBor yuemwa. Kajia yuenniu e ycrnejy 1a ocTsape 3afioBo/babajyhe pesynrare TOKOM pejloBHE
HacTaBe, IOTPeOHO je OpraHM3oBaTU JONMYHCKY HACTABY Pajil ONPaB/bakha HIXOBOT yCIIexa,
Kao BUJ| TIeflarolke MHTepBeHIuje. [Iub 0BOr pajja jecre fa MCIUTAMO KaKO HACTAaBHUIM Y
OCHOBHOM 00pa3oBamy y XpBaTcKoj INIAHNPAjy U Peanusyjy FOIYHCKY HACTABy MaTeMaTHKe.
PesynTaTu eMnmpujcKor fena UCTpakuBama, Y KOMe je yuecTBoBano 198 HacTaBHMKA KOju Cy
HOIybaBa/Iy YIIUTHUK, OKa3a/Iu Cy KaKo HaCTaBHUIIM OCHOBHMX LIKO/IA IIPUIIPEMajy IOIyH-
CKe YacoBe MaTeMaTyKe, TO jecT ITa CMATPajy K/bydHUM (HaKTopuMa IPUIMKOM ITaHMPArhA
OBMX YacoBa. [leckpUNITMBHA aHamM3a, aHa/mu3a (akTopa, T-TeCT 3a He3aBIUCHE Y30DKe, jefi-
HOCMepHa aHa/13a BapyjaHce He3aBICHIX Y30paKa ¥ KOpealjyioHa aHa/m3a Kopuihenu cy y
aHa;msy nozataka. [ToxasaHo je fa HACTAaBHMIM PasyMejy 3Hauaj aHTAKOBaIba yYEHMKA KOji
MMajy pasmduTe BpCTe moTentkoha, Kao ¥ fia je IoTpe6Ha afanTayja MeTojja HacTaBe TOKOM
JOIMYHCKMX 4acoBa MaTeMaryke. CBECHU CY ia je yu4eHMIMMa oTpebHa fojaTHa IIoMoh Tako
Jia aHTXYjy ¥ POAUTE/bE YIEHMKA TOKOM OBOT Ipoleca. [Jo6ujeny pesynraru UCTpaKuBamba
MOTY HpEJICTaB/baTy MOCTHIIAj HACTABHUIIMMA Y OCMUIJbaBakhy KBaTUTETHE OIYHCKe Ha-
CcTaBe KaKo 6y TIOMOI/I CBAKOM YYeHNKY, KOjeM je To IoTpe6Ho, Ha HajeuKkacHuju Moryhu
Ha4MH.

Kmyune peuu:
MOIIYHCKAa HaCTaBa MaT€MaTMKe, I/IH)II/[BI/[)Iya}'II/ISaI_U/Ija, Y4E€HUIM OCHOBHUX IIIKOJIa, HACTABHI-
U, IUTAaHMpabe HACTaBE MaTEMATUKE.
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B YyBOA

MateMaTN4KO 3HaIbe U MaTeMaTU4Ke BEIITUHe ITOTpeOHe Cy CBAKOM IIOjeJUHLY 1 Y
npodecnoHaTHOM 1 y IPMBAaTHOM XXMBOTY. MaTeMaTuKa je cByAa oko Hac. OHa HaM
omoryhaBa Jja pasyMeMO U OIMIIEMO CBEeT OKO cebe 1 MOoTpebHa je 3a TEXHOIOIIKN
HaIlpeflak yoBe4yaHCTBA. MaTemMaTuKa je HayKa Koja pas3Byja IOTMYKO PasMUILbAbE,
AQHAIUTUYHOCT, KPEATUBHOCT, CUCTEMAaTUIHOCT U YMHY akTuBHOCT (Li & Schoenfeld,
2019; Metikasari, 2019). Crora ce MaTeMaTM4KoM 00pa3oBarby Mpufaje BeMNKM 3Ha-
4aj a y pasBUjeHMjUM JIp)KaBaMa ycIleX Y4eHMKa y MaTeMaTULM MTaK/bUBO ce Ipa-
Ti. MaTeMaTiKa je OCHOBaA 3a MHOTe JIpyre 00/IacTy JbyJCKe aKTMBHOCTY, II0CEOHO
3a IpUpPOJHE ¥ TeXHNYKe HayKe, Kao U 3a MHXemepcke Hayke. Mehytum, gecro ce
CMaTpa HajTeXXMM IPeIMEeTOM Y IIKOIN U MHOTY YYEHMIV He IIOCTVKY 3a[0BO/ba-
Bajyhe pesynrare y MmaTemMaTuim, 360r dera rybe moryhHocT ja HacTaBe 06pasoBarbe
y OKBMPY HAy4HMX, TEXHUYKUX U IpuMemeHux paucuuiumHa (Devcié, 2019; Li &
Schoenfeld, 2019).

JJaHalIme JPYIITBO 3aXTeBa MaTeMaTUYKV IMCMEHY MHAMBUAYY Koja je CIIo-
cobHa la pasyMHO Ipocybhyje, KOPUCTV MaTeMaTUKY M YYeCTBYje y MaTeMaTUIM Ha
Ha4lH KOj! OfiroBapa NoTpedaMa IMIHOCTY KaO aKTUBHOT, 3aMHTePeCOBAHOT 1 MIC-
nenor rpahannna (OECD, 2003). [la 6u ce oBakBa BpCTa MMCMEHOCTY pa3Bua KOJ
CBAKOT yYeHNKa, HOTPeOHO je CTa/THO YHAIlpehuBaTy Ha4MH pajia ca y4eHUIMMA ITy-
TeM peJJOBHe HacTaBe, ali ¥ KPo3 ipyTre 06/1Ke popManHor obpasoBama. 3ampaso,
IIKOJIE YMj¥ YIEeHNIM [T0Ka3yjy Haj/IolIMje pe3y/ITaTe Ha TeCTOBMMA 3Hama Tpebao
6u fa npuMeHe cBeoOyXBaTHe eflyKaTHBHE Mepe, Kao IITO Cy MHTeH3MBHa 00yKa 1
MEHTOPCTBO, YeCT ¥ OIICeKaH HafI30p HACTaBe, Pa3Boj IOSUTHBHE MIKOJICKe K/INU-
Me, ob6e3behuBame onrosapajyhux pagHux yciosa, MHTEH3MBMpPambe paja ca Mame
YCIIEIIHMM y4eHMIMMa M aKTUBMpame KoMIeH3annoHux nporpama (Teodorovi¢
Jaksi¢ & Milin, 2020). Ycmex cBux y4eHMKa ¥ MHAMBUYaIM30BaH MPUCTYI KOjUM
ce IpefjaBame npuaarohasa morpedbaMa CBaKor y4eHMKa IPEACTaB/bajy OJJIMKe Haj-
MOJIEPHUjMX TIPOTpaMa HacTaBe MaTeMaTUKe, TaKO Jja ce MoceOHa MaKmba MOK/Iamka
ydeHMIIMMa KOju uMajy notemkohe y yyemwy matematnke (Khaira & Herman, 2020;
Kumari, Vyas & Vidyapeeth, 2020).

Ila 6u ce cBuM ydeHmnyMa omoryhmno ma Ha oxrosapajyhm HauMH CTeKHY
3Hambe I BEellTVHE IIpefiBuheHe MporpaMoM, Iopesi pefloBHe HacTaBe IIOCTOje jOIII iBa
fofaTHa 00/IMKa HacTaBe — JOIYHCKM U JOJATHY 4acOBY KOjuMa ce MoxKe roctuhn
HaBefleHo. [IojaTHM YacoBY HaMeHeH! Cy YYeHMIIMa KOjy MOTY ¥ >KeJie BUINe 1
IpY)Xajy UM Iimpe, fy6/be U KOMIUIEKCHHUje 3Hatbe. OHM pelllaBajy KOMIUIEKCHIje
npobreMe ¥ MOCTIKY [OAATHE pe3ynTaTe y CKIajy ca CBOjUM CIIOCOOHOCTMMA.
JlomyHCKa HacTaBa je MHAMBUAYaIN30BaHN OOMMK IPYIHOT paja 3a YU4eHUKe Koju
He yCIIeBajy fia IIpaTe pefloBaH IIPOrpaM HacTaBe U Ja JOCTUIHY OYeKVMBaHM HMBO
ycnexa (Drzavni pedagoski standard osnovnoskolskog sustava odgoja i obrazovanja,
2008). [Takie, MOTpeOHO je pearoBaTi y CBAaKOj CUTyalUjy Kaja YYeHMK MMa II0-
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Temkohe y ydermwy 11 OpraHM30BaTH MM JOIYHCKY HacTaBY Koja je 00/IMK Mefaromike
VHTEPBEHIIMje Y CUTyallljy Kajla pefloBHA HAaCTaBHA IIPOLeflypa He Iaje 3a0BOsba-
Bajyhe pesynTare kopi yueHuKa (jemHor wiy Buile B1x). OBaj JOIYHCKY Yac je Mmo-
KylIaj fia ce 06e36enu BpeMe TOKOM Kor he HacTaBHUK Mohu /ja TOMOTHe y4eHUKy
Ha oprosapajyhm Haumu. HacraBHUK 6upa ydeHMKe KojuMa TaKBa HAcTaBa MOXKe
nomohu u no3uBa ux ja je noxabhajy (mpuspemeno wiu tpajuo) (Markovac, 2001).
Jla 6u omabpao u pagyo ca OBUM y4YEHMIMMA, OFHOCHO Ca OHMMA KOjU ITOCTIDKY
Mambe yCIlexa, HaCTaBHMK Mopa JoOpo fa ux mosHaje. Takobe, oBakaB puCTyI je u
IPeTIIOCTaBKa 3a ocTBapuBame 60/pux pesynrara (Hill & Chin, 2018). Pasnosu 36or
KOjUX HEeKM YYeHMK MO>Ke OMTM I03BaH fia mmoxaha JONMyHCKy HacTaBy MOTy 6uUTH
pasmanTi. Mo)Ke ce pauTyl O YUYEHUKY KOji ce ¥ MHaYe Cyodyasa ca moTemkohama
y caBafiaBary KOHIIEIaTa MIPONMCAHNX HACTABHUM IIPOTPAMOM, WIN O YIeHMUI[Ma
Koju uMajy opebhene morenrkohe koje ux omerajy y mpoliecy pasymeBama 1 ydema
(Khaira & Herman, 2020; Metikasari, 2019), 0 y4eHMKy KOju je 13 HEKOT pasjiora
IPOIYCTHO HACTaBY, O Y4CHUKY KOju MIMa ofipeheHe eMOTMBHe ITpobieMe KOjut YTy
Ha JICXOJ] y4ema, YYeHMKY Koji je 3abopaBno ofpebheHe mpeTxofHe cafpskaje Ima He
MO)Ke HapeJIHe fla Y4u KaKo 01 YHAIpeano Te Caipskaje, Kao 1 O yIeHUI[Ma KOjIt Cy
HeI0BO/bHO MOTMBUCAHM Ja Pajie MIM HeMajy JOBO/BHO PasBMjeHO CaMOIIOy3/ambe,
a KojuMa ce takohe mo>xe nomohu npunarohennm npucrynom (El-Adl & Alkharusi,
2020; Grigg, Perera, Mcllveen &Svetleft, 2018; Samuel & Warner, 2021).

OcHOBHO 06pasoBame 00aBe3HO je 3a CBe YUEHUKE Y XPBaTCKOM 0Opa3soBHOM
cucremy. Tpaje ocaM ropyHa U Iojie/beHO je y ABa 00pasoBHA IMKIyca — HIDKE Ha-
CTaBHe paspefie Off IIPBOT IO YeTBPTOT pa3pefia M BUIIIE Off IIeTOT IO OCMOT paspena.
Y HIDKMM pa3pefyMa JMCTY HACTaBHUK IIpefiaje BehnHy OCHOBHMX IIpefiMeTa, IITO
ce OIHOCK M Ha MaTeMAaTHKY, IOK Y APYroM ILVIKIIYCY, Off IEeTOT 0 OCMOT pa3pefa,
CBaKU IIpeMeT IIpefiaje IpeMEeTH! HACTaBHUK. Y CBMM pa3peiyiMa OCHOBHE LIIKOTIe
Hefle/bHM OPOj YacoBa MaTeMaTHKe je 4eTHPH, SOK Jac y Ko y XpBaTcKoj Tpaje 45
MUHYyTa. [JOITyHCKM 9ac MaTeMaTuKe ce ofpykasa y mkoyn. [Ipensuben je jeman gac
Hele/bHO ¥ IPIKY Ta MICTY HACTaBHYK KOjU IIpefjaje Ha PeJOBHIM YacOBMMA MaTeMa-
tuke. Iberoso ogprkaBame je ob6aBesHO y ocHOBHMM HIKonaMa (Law on Education
in Primary and Secondary Schools, 2020, Article 33) y curyaunjama kaga je Takas
o6k nomohu yyeHnumMa morpebaH. 3a cBaku yac ob6esbehenn cy gomyHckm gaco-
BI, KOjI1 Ce OpraHusyjy 3a ogpebhene npenmere npema noTpebu 1 yueHuK ux noxaba
IOJATHO, TTOpeN PeOBHOT IIPUCYCTBOBatba HacTaBu. Tpeba ucrahm fa je 3a cBaku
Jac y Ko/ npenBubeH jefan JOIYHCKY U jelaH JOXATHY Jac OILITeT 0OpasoBama
0 KOjuMa OJIyKy MOHOCH HAaCTaBHUK Ha OCHOBY IOTpeba ydeHMkKa (yI7TaBHOM 13
IpefiMeTa y Be3! ca KOjiiMa y4eHUIV MMajy rmorenikoha).

Tema mcrpakuBama Ipousmnasy U3 moTpede a ce ojada yaora JOIMYHCKUX
JacoBa MaTeMaTHUKe y eIMMIHUCAbY Tellkoha caBafaBarba MaTeMaTUYKMUX KOH-
IleraTa Off HajpaHumjer 1oba TokoM ¢opManHor obpasoBama. LInb oBor paga jecre
fia MCIIUTaMO KaKO HaCTaBHUI[M Y OCHOBHOM 00pa3oBamy y XpBaTCKOj IVIAHUPA)Y U
peannsyjy ZOIyHCKY HaCTaBy MaTeMaTyKe.
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B METOOOJIONMJA

Ysopax. Y eMInmpujckoM fieny UCTpaXkuBarba y4eCTBOBaIO je 198 HacTaBHMKa KOju
Ipefajy y OKBUPY IPBOT LIMK/IyCa OCHOBHOT 00pa3oBaiba, OJHOCHO KOjI Cy 3aIoc-
JIeHV Y OCHOBHMM LiKonama y Permy6nuiy Xpsarckoj. HactaBHum cy 106poBo/bHO
nonymwasamu ynutHuk. Crepeha tabena nokasyje feCKpUIITMBHE CTaTUCTUYKe UH-
IUKaTOpe 3a Bapujabie cmapocm, paoHo UCKYcmeo, HU6o 06pasosarba n 36are Koje
je cajip>Kao NpBU J1€0 YITUHKA.

Ta6ena 1: [lecKpuIITUBHM CTATUCTUYKY [IOAALY O COLMOAEMOrpadCKIM
KapaKTepUCTUKaMa UCIIUTAaHMKA

<30 24
CTapocT 30-50 102
>50 72
<10 48
PpajgHO UCKYCTBO 10-30 114
>30 36
BuIe 00pa3oBarbe 63
BICOKO 00pa3oBarbe 122

HIBO 00pasoBama
MacTep HaCTaBHUK 13

(ocHOBHO 06pasoBame)

MEHTOP — CAaBETHUK 173
3BaIbe
6e3 3Bama 25

Y mcrpaxuBamy je ydectBoBano 194 HacTaBHMIA U 4 HacTaBHMKa. Tabena 1 mo-
Kasyje 7a je HajBehn ymeo mcnmranuka cpeamux rogmHa (52%), a Kajia ce mocMaTpa
PajiHO MCKYCTBO, 58% X 3aIlI0C/IEHO je y mpocBeTy of 11 mo 30 roguHa.
Wncmpymenm. 3a moTpebe OBOT UCTpaKMBamba KPeUpaH je aHOHMMHY YIINT-
HIK KOjM C€ CacTojao Of ABa fiena. IIpBu feo caipykao je muTama Be3aHa 3a COLVO-
feMorpadcke KapaKTepyUCTHKe: TTOJI, CTapOCT, PaJiHO MCKYCTBO Y OKBMPY npodecuje,
3Bame U HMBO 00pa3oBama. Y XpBaTCKOM 00Pa3OBHOM CHCTEMY HAaCTaBHUIIM MOTY
Ia HaIpefyjy Y OKBUPY CBOje Impodecuje, IIpU 4eMy IIOCTOje 1Ba HUBOA HAIPesIo-
Bamba, HACTAaBHUK-MEHTOP M HAaCTaBHUK-CaBETHUK. HPYI‘I/I €0 MHCTPYMEHTa Calp-
ao je JINKepTOBY CKaly CTaBOBa O IIAHMPAlby U Pean30Bamy NOIYHCKUX YacoBa,
KOja je cagpykama 25 usjaBa. Ha 0Boj ckamy, 4uju je pacnoH 1-5, MCOUTaHUIN Cy
IpOLIEHMBA/IN IO KOje Mepe ce CBaKa Off 3jaBa OJHOCHU Ha HIUX, IpK 4eMy je 1 3Ha-
4UIIO yonuitme ce He 0OHOCU HA MeHe, @ 5 je 3HAUWIIO NOMMNYHO ce 00HOCU HA MeHe.
3a noTpebe OBOT UCIIUTMBAA AYTOPU CYy KOHIUIMPAIN YIUTHUK HA OCHOBY peJie-
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BaHTHe JINTepaType, BUIIETOUIIbET MCKYCTBA U AVPEKTHOT KOHTAKTa ca haunma u
yYeHMLIMMa Ha Pa3IMIUTIM HUBOVMA 00pa3oBama.

IIpoyedypa. AyTopu oBOT pajja CIIpOBENIN Cy eMIMPUjCKA [ie0 UCTPaKMBamba
IpY >KYIaHUjCKUM CTPYYHMM BehyMa 3a HacTaBHVKe OCHOBHMX IIKoja. CBu yuec-
HUIM OM/IM Cy YIIO3HATU ca CBPXOM MCTpaKuBama U Owmm ¢y y MoryhHoctu na y
OVI0 KOM TPEHYTKY OJYCTaHY Off y4eCTBOBaba y ICTPAKUBAIbY.

Memoode o6pade nodamaxa. [lecKpunTMBHA aHanM3a, aHanmsa (akropa,
T-TeCT HEe3aBUCHUX Y30paKa, jefHOCMEpHA aHalIM3a BapyjaHCe HE3aBUCHUX Y30-
paka (ANOVA) u xopenanyoHa aHanusa kopuirheHe Ccy 3a aHamusy IOfaTaka.
JlecKpMNTUBHY MOJALV U3PAXKEHU CY y (peKBeHIMjaMa ¥ MPOLeHTUMA 3a IIpef-
CTaB/barbe comoeMorpapCKIx KapaKTepUCTHKa, a IojennHadny npahenn dakro-
P TIPYKA3aHY Cy apUTMETIYKOM CPEIVHOM U CTaHAAPJHOM JeBujanujoM. TectoBu
Kajzep—Mejep-OnkuHoBe u baptier ckane y fpyrom jfieny yIUTHMKA, KOjU je ca-
ap>xao 25 usjaBa, moTBpheHu cy kao 3HauyajHu, a BpegHoct KMO Tecta maHocuma
je 0,74. Illect ¢akTOpa KOOMjEHO je METOZOM OCHOBHMX KOMIIOHEHaATa, a Bapumakc
je mobujeH HOpMaNIM30BaHOM poTalujoM Aa 6u ce objacHmno 38,07 % yKyIHMX Ba-
pujancu. IToyspanoct u BamugHocT Kponbaxose ande kperao ce of 0,27 5o 0,66 mto
CMO CMaTpasy 3a0BojbaBajyhum.

B PE3YNTATU

Y cnepehum Tabenama mpukasaHe Cy apUTMeTHYKa CpeiHa, CTaH[apAHa JeBlja-
11ja, Kao 1 ¢pakTopcko onrepeherme 3a cBaky TBpAY. VI3BojeHO je 1iect dakropa:
unousuoyanuzayuja (®1), npunazohasarwe nauuna paoa (D2), cmuemamusayuja
(D3), nompeba 3a donyHckum uacosuma (P4), cnuunocmu ca pedOBHUM HACOBUMA
(D5) n aneancosarve pooumemna (D6).
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Ta6ena 2: Marpuua cTpykType dakropa 1
Ca apUTMETMYKMM CpeffHaMa U CTAHJAPTHMM JieBMjalujaMa

Pacriona>keM IoceOHMM MaTepujaIoM 3a paj y

. 3,79+1,04 0,342
TOIYHCKOj HACTaBM.
6 6
HomyHnckn ‘I'aCOBI/I Tpeba ma Oyaly 3aCTyI/beHU 3.67+1,04 0415
ca BULIE Off jeJHOT Yaca.
F1 3a cBaKor yU4eHMKa CIpeMam nocebaH 3ajjaTak. 3,54+1,09 0,742
3a cBaKOr y4eHMKa IpuipeMaM moceban
3,18+0,92 0,767
(3:64£062)  yarepujan.
11 _
PpOBOIMM JJOCTa BpeMeHa Y IPUIpeMH 10Ny H 3,18+0,92 0.372
CKIX YacOBa.
TTaxx 0 6upam 3a, € 3a JTOITYHCKe YacoBe
JbMBO OMpaM 3aJlaTKe 3a JJOITyHCKe 4acoB 4,39+0.75 0.453

Y 3aBMCHOCTH Off TELIKONa Koje y4eHNI NMajy.

IIpBu ¢axrop je unousudyanuzayuja TOMyHCKe HacTaBe MaTtemaruke. Behuna Ha-
CTaBHMKa OBO OCTBapyje ofabMpoM ofiroBapajyhux sagaTaka 3a CBaKOT y4eHUKa 1
HAaCTaBHOT MaTepujana IpoBojehy MHOTO BpeMeHa y IUIaHMpaby MOIYHCKMX dYa-
coBa. OHM ce Takobe caxy Jja JOIMYHCKM 4acoBM MaTeMaTuke Tpeba ja Oymy 3a-
CTYIUbEHMjU, OHOCHO Jia je HOTPeOHO Jla yIeHNUIIM MMajy BUIIIE Off jeFHOT HOIYHCKOT
Jaca Hefle/bHO.

Ta6ena 3: Marpuua cTpyKkrype dakropa 2
Ca apUTMETMYKMM CpelfHaMa U CTAaHJAPTHNM JieBMjaliujaMa

Ha AOITYHCKMM YaCOBMMaA IMOACTNYEM YIE€HMKE Ta

. 3,73+£0.92 0,718
ce CIy>Ke JUJAKTUYKIM MaTepujaoM.
H -
a TOTTyHCKUM ‘{aCOBI./IMa YeCTO MOPaM Jla peUH 3.7140.93 0,488
TepIpeTUpaMm cajipkaj.
o2 . . . .
(3,51 £ 0,59) Jlemma Koja ocTajy Ha JOITYHCKOj HACTaBU UMajy 3714099 0.598
o pasnuuute npobeMe y yuerby. A ’
PeTKO KOpMCTUM YIIOEHMK Ha JONYHCKOj HACTABM. 3,44+0,98 0,442
JlomyHcKy HacTaBy yraaBHOM moxabajy fera Koja 2.9241.24 0,428

uMjajy fyroTpajee Temkohe y ydemy.
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Ipyru dakrop ykasyje Ha TO ia HACTaBHUIIM 300T IITO 6OJbET peann30Barmba TOIyH-
CKe HacTaBe, npunazohasajy Ha4ux npedasara Kako 0¥ y4eHMUIV IPeBasnIIlIN pas-
mmante u crenyduyne noremkohe. HacraBHMIM ¢y NpoLeHWIN Ia ce YIeHMUI Ha
IOIIyHCKOj HacTaBu cycpehy ca Hu3oM mpo6iema. Vako ux HaCTaBHMUIM IOLCTUYIY
fla KOPMCTE pas/InuuTe AUAAKTUYKe MaTepujae, yYeHUIM 1 la/be Hajuenrhe kopu-
CTe caMo yIOeHMK Kao HacTaBHO cpefcTBO. HacTaBHUIM HEpeTKO MOpajy ia penH-
TepIpeTHpajy cafprKaj IpefjaBama Koju je M3ydaBaH TOKOM PeJOBHMX 4acoBa.

Ta6ena 4: Marpuria ctpykrype daxropa 3
ca apUTMETUYKMM CpeJMiHaMa ¥ CTaHJapAHUM JieBujaljamMa

Axo POAUTEL HE XXM [Ja YIEHUK r[oxal’)a JOITYyH-

. 3,09+1.37 0,315
CKY HACTaBY, MOIITYjeM JKe/by POJIUTEbA.
P . .
F3 OflUTEbE je YeCTO CPAMOTA JIa JIeTe OCTaje Ha 2384121 0,642
TOITYHCKMM YaCOBMMA.
(2,45+0,80) vy ; i
YeHNKe je CPaMoTa Jla 0CTajy Ha JOMYHCKUM 2.30+1,19 0,670
JacoBMMa.
JOITyHCKM YacoBM CTUTMATH3Y]y YYEHNUKE. 2,04+1.16 0,654

Y Besu ca cmuemamusayujom ydenuka (tpehu daxrop), HaCTaBHMLIM ce He CIaxy
Ca CTaBOM Jla JOIYHCKM YacOBM CTUTMATU3Yjy YUEHMKe WM Jia je YYeHMIIMMa He-
IpMjaTHO Kajja OCTajy Ha HOIMyHCKUM 4aCOBUMA.

Ta6ena 5: Marpuia crpykrype dakropa 4
Ca apUTMETUYKMM CPpeJMiHaMa ¥ CTAaHJAPIHUM JieBujaljaMa

W fo6puM y4eHnIuMa Cy oHeKay

3,37£1,11 0,704
HOTPeOHM JOITYHCKM YaCOBML.
F4 AKO BulIIE Off IO/IOBMHE Ofie/berba JIoLIe
ypajau TeCT, 3afip)KaBaM CBe yYEHMKeE Ha 3,50+1,41 0,677
(3,54 + 0,99) TOIyHCKOj HaCTaBI.
C .
BAaKOM y4YEHIKY Cy C BpeMeHa Ha Bpe 3354133 0.774

Mme l'IOTpe6HI/[ [OIIYHCKM YaCOBI.
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YerBptu axTop GopMyncaH je kao nompebda 3a donyHckum yacosuma. HacraBunm-
IVl MUCJIE J]a Cy JOIYHCKV YacOBU IIOHEKaJ, IIOTPeOHN ¥ JOOPMM YYeHUIIMa, a He
caMo OHMMa KOju Cy Mame ycremHn. Takobe, kajja cy pesynTaTy TecTa JIOMUjI OF
OYeKMBAHNX, HACTABHUK OPTaHNU3Yyje JOITyHCKe YacoBe 3a CBe YYEHUKe.

Ta6ena 6: Marpura ctpykrype daxropa 5
Ca apUTMETUYKMM CPpeJjMiHaMa ¥ CTaHJapAHUM JieBujaljaMa

Ha AOITYHCKMM YaCOBMIMa BeXXKO6aMO

3aJjaTKe Koje PaJiIMO Ha peJOBHUM 3,37+1,02 0,597
YacoBUMa.

Ha ponynckum 4acoBuMa CBM 3ajeIHO

2,93+1,07 0,395
pelaBaMo UCTH 3ajjaTak Ha Tabi.
F5 .
JIonyHCKY HacTaBy yBek noxabajy nctu 2.89+1.15 0412
eHUIIN.
(2,84+0,62) e
Haunn Ha Koju pajjuM Ha JOIYHCKMM
YacOBMMA CIMYaH je HAYMHY Ha KOjU 2,76+1,17 0,617
PaZVM Ha peOBHMM YacOBUMA.
Ha pgonyHckuM 4acoByuMa pelraBamM
2,20+1,17 0,443

MCK/bYy4YMBO apUTMETUNYIKE 3alaTKe.

Cnuunocmu uzmehy donyHckux u pedosHux uacosea (et GakTop) yrIaBHOM Ce Of-
HOCe Ha pellaBare MCTVX 3afjaTaka Kao ¥ Ha pefoBHMM 4acoBuma. Mehyrum, Ha
JOITYHCKMM 9acOBMMa CBY YIEHNIIM 3ajelHO pelaBajy UCTY 3aaTaK Ha TabIi.

Ta6ena 7: Marpuua cTpykType paxTopa 6
Ca apUTMEeTMYKMM CpefiTHaMa U CTaHJAPTHNM JieBMjaliujama

JajeM MHCTPYLIKMje POAUTE/BUMA YIe-
HIMKa Koju noxabajy fomyHcke qacose

4,26+0,79 0,448
MaTeMaTHKe KaKo Jla pajie ca mbuMa KOJ
F6 Kyhe.
(3,81 £0,72)
Popuremy yyeHnKa Kojuma npeziajeM
NIpefiCTaB/bajy MapTHepe y JOIYHCKOj 3,37£1,07 0,730

HaCTaBU MaT€MaTUKE.
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[Tocnenmu dhakTop MOKasyje Aa HACTABHULIM BEPYjy /ia je BeoMa BaXKHO 04 U po-
Oumesmu yuecmeyjy y OpraHI30Bamy HOIYHCKMX YacoBa. Popgurerprma ce objanrma-
Ba KaKo /i pajie ca y4eHMIMa Koj Kyhe 1 HaCTaBHMIM X CMaTpajy MapTHepuMa y
IIOIIYHCKO] HaCTaBM MaTeMaTHKe.

Takobe, T-TecT 3a He3aBUCHe y30pKe [TOKA3a0 je ja Huje 6110 CTaTUCTUYKY pe-
JIeBaHTHUX pasnuka usMmeby nojemuuayHmnx akropa Be3aHNX 3a HUBO 00pa3oBama
HAaCTaBHMUKA. JeTHOCMepHa aHa/lu3a BapujaHce He3aBUCHUX y3opaka (ANOVA) ra-
koDe je mokasama ma Huje 6UIO CTATUCTUYKM 3HAYAjHUX pasnuka usmeby rpyma y
OJHOCY Ha TOJVIHE PaJfHOT CTa)Ka OCKUM Y cy4ajy dakropa 3 (p = 0,04). Haume, Ha-
CTaBHMIIM, Koju paje y mpocBety Kpahe ox 10 roguHa, y Behoj mepu he 6utu cipem-
HI JIa Bepyjy /ia Cy YYEHMIM CTUTMATU30BaHMU aKO YYECTBYjY Y JOIYHCKOj HaCTaBU
y nopebemy ca HactaBHMIMMa Koju nMajy usmeby 10 u 30 rogmHa pagHOT CTaxa.
Cm4Ho je 1 Kajia ce pa3MaTpa HIBO 0Opa3oBama HacTaBHUKA. C TVIM y Be3, jeAVHa
CTAaTUCTUYKY 3HayajHa pasmmka (p = 0,03) nocroju xox @1 dakropa: HacTaBHUIY,
KOjI Cy CTEK/IV 3Balbe Mdciep Ha OCHOBHUM CTyJujaMa, CMAaTPajy Ja je MUHAVBULY-
a/M3anyja Mambe Ba)XKHa HeT0 HaCTaBHUIIY KOj/ MIMajy BUCOKO U BuIlle 0Opa3oBambe.

VI3Bpimim cMO KopenanyoHy aHanuay aa 6ucmo nposepuan mebhycobue of-
Hoce dakropa. Y Tabemu 8 cy npukazanu pakTopu 4nja je Besa CTaTUCTUYKY 3HAYAj-
Ha (p < 0,05) a [IupconoB koeduuumjeHt 6ap ,,penarnsHo cnabd” (r = 0,02).

Ta6ena 8: Kopenauuja usmehy ¢pakropa

01 un d2 0,22 0,002

O1u 06 0,22 0,002

V3 pare Taberme BUAMMO [a HACTaBHUIIM, KOjU CMATpPajy fia je MHAMBMUAYaIn3alyja
Ba)KHA 3a paJ] ca YUEeHMI[MMa Ha JOIIYHCKOj HacTaBM, Takobhe mpupajy Behu 3Hauaj
HA4MHY pajja ca y4eHMI[MMa Ha JTOIyHCKMM YacoBMMa U HoKymnahe ga HaYMH paja
npuiarofie oBuM ydeHnnuma. Ilopen tora, cMarpajy fa je BaKHO Jia M pOAUTEHBU

Y4€eCTBYjy y OBOM IIPOIIECY.

B [OUCHKYCHUIA

Ananusa dakTopa Iokasyje fja HACTaBHMUIV, IPVIMKOM IUIAHVPalba U Pealn3oBama
IOIIyHCKe HacTaBe MaTeMarTyKe, HajBule obpahajy maxmby Ha MHAVBKUAYAIN3aLLjy,
Ha4YMH pajia Ha YaCOBMMA I aHTa)KOBarbe POUTE/HA TOKOM OBOT IpOIeca. Y YeHNIN
KOju MMajy Temikohe y ydemy MaTeMaTuKe MOTY MMATy KOPYUCTI Off LIM/baHUX 4aco-
Ba MaTeMaT/Ke OCMUIUBEHNX TaKO [ja OATOBOpe Ha MHAMBU/YATHE OTpebe yuerma
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(Stevens, Rodgers & Powell, 2018). [TokasaHo je 1a kajia HACTaBHUILY KOPUCTE NHAMN-
BUJIya/iHe TIOfiaTKe U MHOpMalje 0 YIeHNKY, Kajja Ipefiajy ¥ Ha OBaj HAYMH pK-
CTyIajy npefaBamy, nosehasa ce HUBO ycnemHocty yuenuka (Connor, Mazzocco,
Kurz, Crowe, Tighe, Wood & Morrison, 2018). ,ITocmarpajyhn ycrex ydenuka koju
MIMajy TelIKohe y yuemwy y OCHOBHUM M CPeJbUM IIKO/TIaMa, IPYMETHA je moTpeda
fla ce IPOMEHM OpraHM30Balbe HACTaBe 3a OBe y4EHMKe [...] MHAMBUyaIM30BaHU
HOJlall/ O YYEHMKOBOM IIPETXOJHOM 3Hamy 1 TellkohaMa y ydemy Hajy HaCTaBHU-
Ky MOTyhHOCT /ja Ha cucTeMaTH4YaH HauMH IIPaTy YYeHNKOBO mocTuruyhe, kako 6u
OCMIC/IMO MHTEPBEHIN)Y KOja MpyXKa LWbaHy Y MHAUBULYAIN30BAHY IOAPILIKY
(Powell et al., 2021, 9). Takobe, HacTaBHUK MOpa Ja MPOILINPY CBOjy IEPCIEKTUBY
u Bubeme ga 6u MOAMPUKOBAO HAYNMH IpefjaBarba Ha JONYHCKUM YacOBMMA KaKo
O ITOCTUTao HAIIpeflaK ca CBAaKMM YYEeHMKOM KoMe je morpeOHa momoh fia 6u cas-
Jafiasio cafprKaj Koju My CTBapa Telkohe TOKOM pefJoOBHMX dacoBa. [la 61 HacTaBa
uMaia edekTa ¥ MOCTUI/IA IWb Ja YYeHVK CaBjIajia IpafiuBo, MOTPeOHO je #a Ha-
CTaBHMK IpUIaroay cBoj HaumH paga (Hattie, 2009). Ha ocHOBY pesynrata — ciuuHo
Kao u Ha pe006HOj HACMABYU — MOXKEMO Jja BUAMMO Jla HACTaBHMIU jaCHO carjiefia-
Bajy CIMYHOCTU U3MeDy peoBHMX U JOIYHCKVX 4acoBa, I1a je JaK/le OUNUITIETHO fia
je MoTpeOHO yBeCTy IIpoMeHe TOKOM pealn3oBarma JOMYHCKUX YacoBa Y OIHOCY Ha
PpelOBHE YacoBe MaTeMATHKE y KOjUIMa YYECTBYje 1e/I0 Ofie/bebe. ,HacTraBHUK Mopa,
KopucTehy cBoje Mo3HaBame y4eHMKa U CBOje MeJarollKo 3Halbe, ja OfCTYIIA Of IIp-
BOOWTHUX I[M/beBa yaca Kako 61 MonduKoBao yac Koju peanusyje [...] MerasHarme
HaCTaBHMKA IIOBe3yje HaulHe Ha KOje eyKaTOpU KOPUCTE 3HAIE ¥ OCMMUIIIbABAjY
Ha4MHe mpuiarohaBama Kako 61 ce yKIOIWIN Y KOMIUIEKCHY IPYLITBEHY CPefiuHy
yumoHutie [...] u ga 61 ogroBopmiy Ha moTpebe cBux ydenuka’ (Parsons ef al., 2018,
209). Y cny4dajy @2 dakropa, HauuH pada, HACTABHUIY Cy UCTAK/IM [ja y pajly ca yde-
HMILVIMA Ha JOITYHCKMM YacOBYMMA YeCTO KOPUCTe AUAKTUYKA CPEICTBA KOja jacHO
IIpe/iCTaB/bajy AICTPAaKTHe MaTeMaTU4ke upeje. To cy 00jeKTU Koje y4eHUK jacHO
Bupy, oceha, moaupyje, momepa, nty. OHM KOPeCHOHAVPAjy ca BUIIE YYeHMKOBUX
ocehaja (Heddens, 1997; Karol, 1991; Moyer, 2001). ITopex Tora, Kako ce JOITyHCKa
HacTaBa OfIp>KaBa caMo jeJIHOM HeJle/bHO, IIPETIIOCTaBKa je fa To Hehe 6MTY 1OBOJB-
HO Jla yYeHUIM KOjuMa je IoTpebaH HOMYHCKM paj mpeBasuby cBoje motemkohe,
TaKo Jla IM HaCTAaBHIUK Jlaje CMEpHMIIe 3a CaMOCTa/IaH paj ko Kyhe. Hema cymme a
je obpo 1 MOXKeJbHO Jia ¥ POAUTE/bY YIECTBYjY Y OBOM IIPOLIECY, TAKO Jia leTe MOXKe
pemoBHO ma yuu 1 Bexk6a Koy kyhe Ha HaumH Koju je mpunarohen 6amr wemy (Jay,
Rose & Simmons, 2018). Capaja poguTe/ba M HaCTaBHMUKA je CBAKAKO MOXKe/bHA
jep je pomuTe/b Haj3aMHTEPECOBAHM)U 3a YCIIeX CBOT [ieTeTa ¥ MOXKe My CBaKOJJHEBHO
HoMaraty Kpos pafi, lIoHaB/bame, 00e36ehBame BpeMeHa 3a yuere, UrpambeM MaTe-
MaTMYKMX UTapa Kako 6u 6mye ayroMaTusoBaHe ofipeheHe MaTeMaTuuKe omneparije,
HIIP., MHOXEIE U [Ie/berbe UIN ca6mpa}be U Ofly3UMambe (Husen & Mansor, 2018;
Slogar, 2017). HacTaBHuUK, Kao podecoHaal, Mose fja IPeropyydn poiuTe/buma
oxrosapajyhy nurepatypy, somahe 3agatke, Opolrype Wi Ipyru MUCaHU MaTepyja
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3a BexxOame, MOXe Jla IIPEIopy4M IMpaKTUIHEe aKTMBHOCTU U cn4yHO. Capagmom
HAaCTaBHUKA U POANTE/ba CBU HOOMjajy — HACTABHUK KOMe je OJIaKILIaH paj ca yde-
HMKOM TOKOM PeIOBHUX YacOBa, POAVTE/b KOji H0oOMja CTPyYaH caBeT KaKo fia I10-
MOTHE CBOM JIeTeTy, a HajBuUIlle KOPMCTY MMa YYeHMK KOMe Ce Ha Taj HauMH IpYy>Ka
KOHTMHYMpaHa 1 cBeoOyxBaTHa momoh.

B 3AHJ/bYYAK

Ha ocHOBY ncrpakmBama IpefiCTaB/beHOT y OBOM Pajly YCTaHOB/BEHO je [ja HaCTaB-
HIIIM CXBaTajy 3Ha4aj NOIYHCKMX 4acOBAa MaTeMATMKe 3a YYEHUKe KOjU VMMajy pas-
ymmanTe BpcTe Temkoha y yuemwy. MebyTum, moHekas He carjiefiaBajy y HOTIIyHOCTI
3Hauaj MHAMBUJyaIM3alyje caMe HacTaBe JI0 Te Mepe fIa OHa MO>Ke ca curypHourhy
¥ IOJJaTHO TIOMOhY y4eHMIIMMa KOj! MMajy Tellkohe 1 Tako yYMHUTY HacTaBy edu-
kacHoM. HapaBHo, 106ap je 3HaK TO LITO Cy HACTaBUIIM CBECHM Jja je HEKVMM Y4eHM-
IYIMa IoTpeOHO BuIlle ToMohy Hero mTO oMoryhaBajy HOIyHCKYM YacoBH, IIa CTOTA
TOKOM OBOT IIpOIieca aHTaXyjy M BUXOBe poauTes/be U npunarobhasajy gomahe 3a-
JaTKe TMM y4eHMIyMa. [JOyHCKM 4acoBM MaTeMaTuke Tpeba Jja cajpske BU/bMBE
IeflarolIKe aKTVBHOCTH IIyTeM capajime usMeby HacTaBHMKA, POAMTe/ba M YUCHUKA
¥ HaCTaBHMIM Cy cBecHU Tora. Kopak Koju je moTpeOHO Ipefy3eTu 3axTeBa la/by
efyKauujy 13 oBe 06/1acTyt Kpo3 Iporpame IpodecroHaTHOT pasBoja, iy Takobe u
y OKBUPY MHUIMjalHOT 00pa3oBama HacTaBHMKa. CaBpeMeHO 0OpasoBambe, moced-
HO 06aBe3HO, MOpa Jja 06e30e/y yCIex y MaTeMaTUI CBUM YYeHUIMMa, 1 HaCTaB-
HMLIM Cy II0OKa3ajM fia Cy cBecHM Tora. HapaBHo, jejaH dac formyHcke HactaBe Hehe
OUTY JOBOJ/bAH 32 YUeHMKA KOju MMa 0301/bHMje IpobiieMe y y4emy, Te ce MOPaMo
TEeXWUTH TOMe Jja OyJie YBeleHO BIIIIe 4acoBa TOKOM Kojux he HacTaBHMIM Kao IIpo-
decnonaniy 6uty y MmoryhHoCTH! f1a pajie ca yueHULMMa, puaarohasajyhu HacTas-
HJ METOJI, 3alaTKe V1 Ha4MH pajia y y4ery MaTeMaTIKe.

Orpannyerma OBOT pajja IPEIO3Hajy ce Y METOLO/IOTNUjI, jep oxpehenu mapa-
MeTpU peIeBaHTHOCTY HUCY OWIV Ha HajBMIIEM HMBOY. VImak, ommydmwmm cMo fia
VX TIPEACTAaBVIMO y LIeJIMHU C 003MpOM Ha TO Jja je y 0BOj 00/IacTy HEeJOBOJ/BHO JIC-
TPOXMBAYKUX Hajna3a. KOHKPETHO, HEeCKPUIITUMBHM Pe3yITaTH CBUX MCIMTAHUX
daxTopa MOTY HaM ATV LIMPY YBUJ Y TPeAMeT UCTPaXXMBarba U OUTY IOJCTHUIIA]
CTpy4malMMa ¥ HayYHMIVIMA 33 BUXoB Oyayhm pag y oBoM jgomeny. Ilpumnkom
pasMaTpama OIIITET IUTakba IVTAHNpakba 1 pea30Bamba 4acoBa MaTeMaTyKe, 6110
OV BaYKHO MCIIUTATI CTaBOBE YYeHNKa Koju moxahajy oBe 4acoBe, Kao 11 CTaBOBE BU-
XOBUX poputeba. KoHauHo, 6110 6M KOPUCHO MCIUTATK ePUKACHOCT JOITYHCKMUX
JacoBa TeCTUpambeM pasinKa 1u3Mely mojeuHavHuX neppopMaHCK CBAKOT YUeHMKa
¥ TeCTYPam-eM CTelleHa caBlahuBama 3Hamwba 13 MaTeMaTHKe IIpe ¥ HAKOH noxahama
IOIIYHCKMX YacoBa.
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ABSTRACT

The basic characteristic of teaching mathematics is an outstanding hierarchical connection of
its contents, so it is important to promptly resolve possible ambiguities in understanding and
applying mathematical concepts that we observe in students during their learning. In situations
when students fail to achieve satisfactory results during regular classes, it is necessary to
organize supplementary classes to improve their results as a means of pedagogical intervention.
In this paper our goal was to present the planning and implementation of supplementary
teaching of mathematics in primary education in Croatia. The results of the empirical part of
the research conducted among 198 primary school teachers through the survey showed us how
primary school teachers prepare supplementary mathematics classes, i.e. what they consider
to be the key aspects in planning. Descriptive analysis, factor analysis, t-test for independent
samples, one-way analysis of variance for independent samples and correlation analysis were
used in the data analysis. Results showed that teachers understand the importance of involving
students with different types of difficulties and the adaptation of teaching methods during
supplementary mathematics classes. They are aware that students need more help so they
involve students’ parents. The obtained research results are an incentive for teachers to think
when planning quality supplementary classes in order to help each student in need as efficiently
as possible.
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@ INTRODUCTION

Mathematical knowledge and skills are necessary for every individual in both
professional and private life. Mathematics is all around us, it allows us to understand
and describe the world around us, and it is necessary for the technological progress of
humanity. Mathematicsis a science that develops logical thinking, analytical thinking,
creativity, systematicity, and activity of the mind (Li & Schoenfeld, 2019; Metikasari,
2019). That is why mathematical education is given great importance and in more
developed countries the success of students in mathematics is carefully monitored.
Mathematics is the basis for many other areas of human activity, especially natural
and technical sciences, but also engineering. However, it is often considered to be the
most difficult subject in school and many students do not achieve satisfactory results
in it, which is why they lose the opportunity to continue their education in scientific,
technical, or applied disciplines (Dev¢i¢, 2019; Li & Schoenfeld, 2019).

Today’s society requires a mathematically literate individual who is able to
make reasonable judgments, use mathematics, and participate in mathematics in a
way that meets the needs of the individual as an active, interested, and thoughtful
citizen (OECD, 2003). In order to develop this kind of literacy in each student, it
is necessary to constantly improve the modes of working with students through
regular classes, but also through other forms of formal education. In general,
schools where students receive worse evaluation results should intervene with
comprehensive educational measures such as intensive training and mentoring,
frequent and abundant monitoring of teaching, development of a positive school
climate, providing adequate working conditions, increased work with less successful
students, and the activation of compensation programs. (Teodorovi¢ Jaksi¢ & Milin,
2020). Success for all students and an individualized approach in which teaching
is adapted to the needs of each student are features of most modern mathematics
curricula, so special attention should be paid to students with learning difficulties in
mathematics (Khaira & Herman, 2020; Kumari, Vyas & Vidyapeeth, 2020).

In order to enable all students to acquire knowledge and skills prescribed
by the curriculum in an appropriate way, besides regular classes, there are two
additional forms of teaching - supplementary and additional classes through which
the above can be achieved. Additional classes are intended for students who can
and want more, providing them with broader, deeper and more complex knowledge.
They solve more complex problems and achieve additional outcomes appropriate
to their abilities. Supplementary teaching is an individualized form of group work
for students who cannot follow the regular curriculum with the expected level of
success (Drzavni pedagoski standard osnovnoskolskog sustava odgoja i obrazovanja,
2008). Therefore, it is necessary to react in every situation when there is a difficulty
in learning with students and include them in supplementary classes which are a
means of pedagogical intervention in situations where regular teaching procedures
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cannot achieve satisfactory results with students (one or more of them), so this extra
lesson tries to provide time in which the teacher can help a student in an appropriate
way. The teacher identifies students to whom such teaching can help and invites
them to get involved (temporarily or permanently) in it (Markovac, 2001). Such an
identification and work with students who achieve less success presupposes teachers’
good knowledge and is a prerequisite for achieving better results (Hill & Chin, 2018).
The reasons why an individual student may be included in supplementary classes are
varied. It can be a student who otherwise would have difficulty mastering concepts
prescribed by the curriculum, students with certain difficulties that prevent them
from understanding or learning (Khaira & Herman, 2020; Metikasari, 2019), a
student who for some reason missed classes, a student who has certain emotional
problems that affect learning outcomes, a student who has forgotten certain previous
contents and cannot get involved in further learning to upgrade those contents, as
well as students who are not sufficiently motivated to work or have not developed self-
confidence and can also be helped with an adapted approach (ElI-Adl & Alkharusi,
2020; Grigg, Perera, Mcllveen &Svetleft, 2018; Samuel & Warner, 2021).

Primary education is compulsory for all the students in the Croatian educational
system. It lasts for 8 years and is divided into two educational cycles - lower class
teaching from 1st to 4th grade and upper class teaching from 5th to 8th grade. In
the lower grades, the same teacher teaches most of the major subjects, including
mathematics, while in the second cycle, from 5th to 8th grade, each subject is taught
by a subject teacher. In all primary school grades, the weekly number of mathematics
lessons is four and one supplementary lesson in Croatian schools lasts for 45 minutes.
It takes place at school, once a week and it is taught by the same teacher who teaches
the regular mathematics program. Its organization is obligatory in primary schools
(Law on Education in Primary and Secondary Schools, 2020, Article 33) in situations
when such a form of assistance to students is needed. Each class is provided with
supplementary classes, which are organized for subjects where there is a need, and
the student attends them additionally to attendance at regular classes.

The research problem stems from the need to strengthen the role of
supplementary lessons in mathematics in eliminating difficulties in mastering
mathematical concepts from the earliest age during formal education. The aim of
the research was to determine how primary school teachers plan and implement
supplementary lessons in mathematics.
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B METODOLOGY

Sample. 198 teachers from the first cycle of primary education employed in primary
schools in the Republic of Croatia took part in the empirical part of the research and
volunteered to complete the questionnaire.

The following table shows the descriptive statistical indicators for the variables
age, work experience, qualification and profession collected from the first part of the
questionnaire.

Table 1: Descriptive statistical data on sociodemographic characteristics

of respondents

<30 24
age 30-50 102
>50 72
<10 48
work experience 10-30 114
>30 36
higher education 63
high educati 122

qualification 181 ecucation
master of teaching 13

(primary education)
mentor/advisor 173
title

none 25

Out of the 198 respondents, there were 194 female teachers and 4 male teachers.
Table 1 shows that the largest share of those are middle-aged (52%), and in terms of
work experience 58% of them have worked between 11 and 30 years.

Instrument. An anonymous questionnaire as a research instrument consisting of
two parts was constructed to conduct the research. The first part contained questions
related to socio-demographic characteristics: gender, age, work experience in the
profession, title and qualification. School teachers can advance in their profession
in the Croatian education system, and there are two levels of advancement, teacher
mentor and teacher advisor. The second part of the instrument included a Likert-
type Scale of views on the planning and implementation of additional classes, which
contained 25 statements. On this 1-5-point scale, the respondents assessed the
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extent to which the individual statements applied to them, with 1 meaning it doesn’t
apply to me at all up to 5 which had a meaning it completely applies to me. For the
purposes of this research, the authors constructed a questionnaire based on a review
of the relevant literature, years-long experience, and direct contact with pupils and
students at different levels of the educational system.

Procedure. The authors of the paper conducted the empirical part of the research
at the county professional councils for primary school teachers. All participants were
familiar with the purpose of the research and could withdraw from participation at
any time.

Data processing methods. Descriptive analysis, factor analysis, t-test for
independent samples, one-way analysis of variance for independent samples
(ANOVA) and correlation analysis were used in the data analysis. Descriptive data
are expressed in frequencies and percentages in the presentation of sociodemographic
characteristics, while individual factors were observed through the arithmetic mean
and standard deviation. The results of the Kaiser-Meyer-Olkin and Bartlett scale
tests in the second part of the questionnaire, which included 25 claims, proved to
be significant, and the value of the KMO test was .74. Six factors were obtained by
the basic components method and Varimax was obtained by normalized rotation to
explain 38.07% of the total variance. The reliability and validity of the Cronbach’s
Alpha scale ranged from .27 to .66, which we find satisfactory.

B RESULTS

The following tables shows the statements that were in the survey and their division
into factors and the arithmetic mean and standard deviation of each factor. Six
factors were singled out and named in turn; individualization (F1), working mode
adjustment (F2), stigmatization (F3), the need for supplementary classes (F4),
similarities to regular classes (F5) and parental involvement (F6).
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Table 2: Factorl structure matrix with arithmetic means and standard
deviations

I have special materials for work in supplementary

3.79+ 1.04 342
classes.
Suppl tary cl hould b ted b
upplementary classes should be represented by more 415
than one hour.
F1
I prepare a special task for each student. 3.54£1.09 742
(3:64+.62) | prepare special material for each student. 3.18+.92 767
I spend a lot of time preparing supplementary classes. 3.18+.92 372
I carefully choose tasks for supplementary classes,
4.39+.75 453

depending on the student’s difficulties.

The first factor is the individualization of supplementary mathematics teaching. Most
teachers accomplish this by selecting appropriate tasks for each student and teaching
materials and they spend a lot of time planning the supplementary classes. They also
generally agree that supplementary mathematics classes should be represented by
more than one lesson a week.

Table 3: Factor2 structure matrix with arithmetic means and standard
deviations

In supplementary classes, I encourage students

3.73+£.92 718
to help themselves with didactic material
I 1 tary classes, I often have t
n supplementary classes, I often have to 3.71+.93 488

2 reinterpret the content.
Children who stay in the supplementary classes 3.714.99 508
(3,51 +£.59)  have very different problems. T '

I rarely use a textbook in supplementary classes. 3.44+.98 442
Supplementary classes are mostly attended by 5924124 18

children with long-term difficulties.
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The second factor tells us that teachers, in order to better implement
supplementary teaching, adjust the way of teaching in order to overcome different
and specific student difficulties. Teachers assessed that students in supplementary
classes have a variety of problems. Teachers encourage them to help themselves with
didactic material, but the frequent use of textbooks as a teaching tool is still present.
To a large extent, they need to reinterpret the teaching contents done in regular
classes.

Table 4: Factor 3 structure matrix with arithmetic means and standard deviations

If the parent does not want the student to
attend supplementary classes, I respect the 3.09+1.37 315
wishes of the parents.

F3 P hen chil

are?ts are often embarrassed when children 5384121 6

stay in supplementary classes.
(2,45 + .80)
Students are embarrassed when they stay in
2.30+1.19 .670

supplementary classes
Supplementary classes stigmatize students. 2.04+1.16 .654

Regarding the stigmatization of students (third factor), teachers generally disagree
that supplementary classes stigmatize students or that students are uncomfortable
when they stay in supplementary classes.

Table 5: Factor 4 structure matrix with arithmetic means and standard deviations

Even good students sometimes need extra

3.37+1.11 .704
classes.
F4 If more than half of the class does the exam
badly, I leave all students in supplementary 3.50+1.41 .677
(3,54 +.99) classes.
Suppl t 1 ded from time t:
upplementary classes are needed from time to 3.35+1.33 74

time for each student.
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The fourth factor expressed the need for supplementary classes. Teachers believe
that supplementary classes are sometimes needed for good students, not just the
less successful ones. Also, if there is a situation of generally worse test results than
expected, supplementary classes are organized for all students.

Table 6: Factor 5 structure matrix with arithmetic means and standard deviations

In supplementary classes, we practice the tasks

. 3.37£1.02 .597
we do in regular classes.
I 1 tary classes, 11 solve th
n supplementary classes, we all solve the same 2934107 395
task together on the board.
F5
Supplementary classes are always attended by
2.89+1.15 412
284+ 62) the same students.
Th I work i 1 1 i
he way Iwork in supp er?lentary classes is 2764117 617
similar to the way I work in regular classes.
I 1 tary cl , Isol lusivel
n supplementary classes, I solve exclusively 5204117 3

arithmetic tasks.

The similarities between supplementary and regular classes (fifth factor) are mostly
reflected in solving the same tasks as in regular classes in a way that everyone solves
the same task together on the board.

Table 7: Factor 6 structure matrix with arithmetic means and standard deviations

I instruct parents of students who go to

supplementary mathematics classes on how to work 4.26+.79 448
F6

(3,81 .72)

with them at home.

My student’s parents are partners in supplementary

. 3.37+1.07 730
mathematics classes.

The last of the factors indicates that teachers believe that it is very important to involve
parents in the implementation of supplementary classes. Parents are instructed on
how to work with students at home and consider them partners in supplementary
mathematics teaching.
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Furthermore, the t-test for independent samples showed that there were no
statistically significant differences in individual factors in relation to qualifications.
One-way analysis of variance for independent samples (ANOVA) also showed that
there were no statistically significant differences between groups based on years of
service except for factor 3 (p=.04); teachers with less than 10 years of service are more
likely to believe that students are stigmatized by attending supplementary classes
compared to those with years of service between 10 and 30 years. The situation is
similar regarding the professional qualifications of teachers; the only statistically
significant difference (p = .03) in the F1 factor which tells us that teachers with a
master’s degree in primary education believe that individualization is less important
than those with high and higher education.

We performed a correlation analysis to verify the interrelationship of factors.
Those whose association is statistically significant (p<.05) and where the Pearson
correlation coefficient is at least relatively weak (r>.02) are shown in the following
table.

Table 8: Correlation between the factors

F1 and F2 22 .002

F1 and F6 22 .002

From the previous table we see that teachers who consider individualization
important in working with students in supplementary classes also attach more
importance, will try to adapt the way students work in supplementary classes, and
will involve parents in the whole process.

B DISCUSSION

An insight into the results of factor analysis shows that teachers, when planning
and implementing supplementary mathematics classes, pay the most attention to
individualization, the way they work during classes, and the involvement of parents
in the whole process. Students who have difficulties with mathematics can benefit
from targeted mathematics lessons designed to respond to individual learning needs
(Stevens, Rodgers &Powell, 2018). It has been shown that if teachers use individual
data and information about an individual student when teaching and access it in this
way, the level of student success improves (Connor, Mazzocco, Kurz, Crowe, Tighe,
Wood & Morrison, 2018). “Observing the success of primary and secondary school
students with learning difficulties, the critical need to change the implementation
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of teaching for these students is emphasized. [...] individualization based data of
the student’s previous knowledge and difficulties, provides the teacher with the
opportunity for systematic monitoring in order to design interventions that provide
targeted and individualized support” (Powell et al., 2021: 9). Also, teachers must
expand their aspects and perspectives in order to modify the way of supplementary
teaching in order to achieve progress with each of the students who need help to
master the content that creates difficulties for him during regular classes. In order
for teaching to be effective and result in student learning, the adaptability of the
teacher and his/her way of working is needed (Hattie, 2009). Based on the results of
similar to regular classes, we can see that teachers do not have a clear opinion on the
similarity of regular and supplementary classes and therefore it is obvious that during
the implementation of supplementary classes changes, some must be introduced in
relation to the regular mathematics lesson in which the whole class participates.
“The teacher has to, using her or his knowledge of students and pedagogical content
knowledge, deviate from the original objective of the lesson in order to provide
modification to the lesson at hand. [...] Teacher metacognition connects the ways
educators take knowledge and construct adaptations to fit the complex and social
environment of the classroom [...] to meet students’ needs” (Parsons et al., 2018,
209). They pointed out in the F2 factor, the way of working that in working with
students in supplementary classes they often help with didactic material, they clearly
present abstract mathematical ideas. These are objects that students can visually see,
feel, touch, move, i.e. they are suitable for more of the student’s senses (Heddens,
1997; Karol, 1991; Moyer, 2001). Furthermore, as supplementary classes are held
only once a week, it can be assumed that for students who need additional work
this will not be enough to overcome difficulties, so the teacher gives them guidelines
for independent work at home. It is certainly good and desirable to involve parents
in this, so that the child can regularly learn and practice at home in a way adapted
to him (Jay, Rose & Simmons, 2018). The cooperation of parents and teachers is
certainly desirable because the parent is usually the one who is most interested in
the success of their child, and can help him/her every day through work, repetition,
providing time for learning, playing mathematics games to automate some actions
such as multiplication and division or addition and subtraction (Husen & Mansor,
2018; §logar, 2017). The teacher, as a professional, can recommend literature to the
parent, give homework assignments, provide leaflets or other written materials for
the exercise, recommend games or practice activities, and the like. In the cooperation
of teachers and parents, everyone benefits, both the teacher who can easily work
with the student in regular classes, and the parent who receives expert advice on
how to help their child, and most of all the student who receives continuous and
comprehensive help.
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@ CONCLUSION

Based on theoretical and empirical research presented in this paper, it is evident
that teachers understand the importance of supplementary math classes, involving
students with different types of difficulties in them, but sometimes not individualizing
the teaching itself to the extent that it would certainly help students with difficulties
more and make this teaching effective. Certainly, it is a good sign that teachers are
aware that some students need help more often than the supplementary classes
themselves allow, so they involve students’ parents and adapt their homework
assignments to them. Supplementary classes of mathematics should include visible
pedagogical action through cooperation between teachers, parents, and students,
which teachers are aware of. The step that should be taken requires further education
in this area through professional development programs, but also in the initial
teacher education. Modern education, especially in its compulsory part, must ensure
the success of all students in mathematics, and teachers have shown that they are
aware of this. Of course, one lesson of supplementary classes will not be enough for a
student who has deeper difficulties, so we should strive to introduce more lessons in
which teachers as professionals will be able to work with students and adapt teaching
methods, tasks and forms of work in learning mathematics.

The limitations of this research are visible in the methodology because certain
relevance parameters were not at the highest level. Yet, due to the lack of similar
research in this area, we decided to present them in full. Namely, the descriptive
results of all examined items can give us a broader insight into the research issues
and be an incentive for experts and scientists in this field for further research. In
considering the overall issue of planning and implementation of supplementary
mathematics classes, it would be important to examine the attitudes of students
attending these classes and the attitudes of their parents. Finally, it would be useful
to examine the effectiveness of supplementary classes by testing differences in an
individual student performance and mastering mathematical knowledge before and
after attending supplementary classes.
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