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ATICTPAKT

Iluss oBOT paja jecTe UCIMTHBAKE YIOTpede 3amaraka Buiectpykor uzoopa (MC) u
3amaraka otBopeHor oaroopa (CR) y HacraBu reomerpuje y crapujuMm paspeanma
OCHOBHE LIKOJIE, ca MOCCOHNUM (hOKYCOM Ha CTPATEruje peliaBama KOje YUCHHUIN MIPH-
Mewyjy. OBa TeMa je 3HauajHa jep u3bop gopmara 3agaTka MOXKE YTHLATH Ha ycrie-
IIHOCT, MOTHBHCAHOCT W Pa3B0j METAKOTHHTHBHHX BCLITHHA KOJ| yY€HHKA, IITO je
KJbYYHO 32 €(PEKTUBHO y4eHhe MareMaTHKe. [ TaBHO MCTPaKUBAIGE je CIPOBEICHO Ha
y30pKy 071 486 yueHHKa CeMOT M OCMOT pa3peia M3 TPU OCHOBHE IIKOIe, Kopuctehn
12 reomeTpujckux 3anaraka. Pe3ynratu mokasyjy Aa yYSHHUIM 3Ha4ajHO O0Jbe pela-
Bajy 3ajaTke y (hopMary BUIICCTPYKOT H300pa, MITO CEe ACTMMUYHO MOXE 00jaCHUTH
ynoTtpebom crparerdje norahama y oBoM ¢opmary. AHaiu3a Koja je y3ena y o03up u
ycrex yueHWKa W paspel MOTBpIwia je Aa (opMmar 3afarka ocTaje 3HauajaH (akrop
ycrnemHocty. Mnak, youeHo je a yYeHUIU YIIIaBHOM KOPHCTE NUPEKTHE CTpaTeruje
pelaBama, 0K PETKO MPUMEHY]y HHBEP3HE IIPUCTYIE, YaK U Kaaa uMajy Ty moryh-
HOCT y opmaTy 3amaraxa. [Topen Tora, opmMaTH 3aJaTaka OBE3aHHU Cy ca pa3iuKaMa
Yy MOTHBALIMjH M IPUCTYITY Y pelllaBamy, ITO yKa3yje Ha MoTpedy CBeCHOT n3dopa Gop-
MaTa 3a/laTaka y HacraBH. VcTpakuBame Harjamara Aa oba ¢opmara uMajy cBoje
MPEITHOCTH U J1a HhHX0Ba KOMOMHAIMja MOXKe JIOTPUHETH NpHIarohaBamy HaCTaBHOT
npoiieca norpedama yueHHKa.
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YBoa

HacraBa maTemaruke y BEJIMKOj MEpH 3aCHHBA ce Ha Kopulnhiewmy 3ajaraka,
KOjH TPE/ICTaBJbajy OCHOBHU MHCTPYMEHT 3a y4ewe, npaheme, BPeJHOBAmEe U Olle-
BUBamke. 3a1anm ce JeGUHUITY Kao OMII0 KOjU HAIO3W KOje YUSHUIIH pellaBajy caMo-
CTAJTHO WM Y3 MUHHMAaJHY TIOMOh, a YMjH KOHTEKCT M HA4YWH TpE3CHTAIHje UMajy
3HaYajaH yTHIAj HA yueHH4IKa nocTurayha. [IpaBuiHo ogabpan u mpUnpeMIbeH 3a/1a-
TaK MOXKE MOTHBHUCATH YUCHHKE, TOACTah X Ha KPEaTHBHO Pa3MHUIILBAE K OMOTY-
huTH HACTaBHUIIMMA YBUJ Y FbHXOBE CIIOCOOHOCTH, pa3yMeBabhe MAaTEMAaTHUKHX KOH-
nenara ¥ HauwH 3aksbyunBama (Canogullari & Radmehr, 2025; Watson & Ohtani,
2015).

N300p 3anaTaka y HaCTaBU MaTeMAaTHKE UTPa BAXHY YIIOTY jep 0OJIMKYje KOT-
HUTUBHE MpOIECe YUYCHMKa, MOOOJbIIABa KOHIECNTYATHO pa3yMeBame, MOIpiKaBa
TuQepeHIupaly HaCTaBy, pa3Brja OCHOBHE BEIIITUHE U HA KPajy JOMPUHOCH HHTEPE-
CaHTHHjEM U e(pUKaCHHjeM UCKYCTBY yuema. Kopuctehu n3bdanancupany MemaBuHy
Pa3IMUYNTHX 33/1aTaKa, HACTABHUIIM MOTY Ja ONTUMHU3Y]y HCXOJE ydYeHa yICHHKA U
Heryjy nyOJbe pasyMeBame MaTeMaTHKe. Pa3sHONMKOCT 3ajaTaka je HeonXoiHa 3a
y4eme ¢ 003UpoM Ha pasznuuuTe QyHKIHje Koje 06aBsbajy. CTora je BaXHO MPYKUTH
ydeHUIIIMa MOTYRHOCT J1a MMajy KOHTAaKT ca PasiHYMTHM BPCTaMa MATEMAaTHYKHX
3agaraka (Martins & Martinho, 2024).

Ioxnexny 3agaTtaka MOXXEMO M3BPILKUTH IIPeMa BUILE KapaKTEPUCTHKA, Kao LITO
CY KOHTEKCT, CJIOEHOCT (KOTHUTHBHH 3aXTeB) U opmat. DPOKyc OBOT pafa CTaBJbEH
je Ha ¢dopmat 3amatka. [log ¢popmarom 3amaTka MoapasyMeBaMO Ha4MH Ha KOjH je
3a[aTaK CTPYKTypHCaH U MPE3eHTOBAH YUCHUIIMMA, YKJbYUyjyhH THII OATOBOpa KOjU
ce Ol ’UX OYeKyje U 00JIMK y KojeM Tpeba Jia ra npyxe. Paznmuutn Gpopmaru 3a1a-
Taka oMoryhasajy nporeHy pa3iIn4uTHX BEIITHHA, 3HAKa U KOMIICTCHIIH]a.

INonena 3amaTaka npema GopMaTy OJHOCH Ce Ha 3aJaTKe 3aTBOPEHOI OJIr0BO-
pa, KOju 3aXTeBajy 0OJ1 yYeHHKa Jia o1adepy (3a0Kpy»xe, OJBYKY WIIH HA IPYT'H HAUYUH
03HAue) je/laH WM BHIIIE TOHY)EHUX 0roBopa, U 3a1aTKe OTBOPEHOT OATOBOPA, KOjU
NO/Ipa3yMeBajy J1a yY4eHHIH CaMOCTaJIHO OCMHCIIE 1 3aIIMILy CBOje OJTOBODE.

Y npenctaB/beHOM HCTPaXKHUBalby IOCMATpaHU Cy 3aJalll BHUILECTPYKOT
u3bopa (MC), 3agaTak BUIIECTPYKOT H300pa ca 1Ba TauHa ogrosopa (MCm) u 3aganu
BUIIECTPYKUX JBowIaHHX u3bopa (MCb) kao mpencTaBHHIM 3aaTaka 3aTBOPEHOT
onrosopa. 3aganu otBopeHor oaroopa (CR) momaTHo ce Mory kiacuuKoBaTH Ha
3a/1aTKe IPOLIUPEHOT OAr0BOpPa, 3aJJaTKe KpaTKOTr OJroBopa U 3aJjaTKe JOMyHhaBamba.

ITocroju 3Hauajan Opoj pasnuKa y IpUIpeMu, KOpUIIhemhy H BpEeAHOBAbY 3a-
JaTaka oBa JiBa (hopmaTta. JeqHa oj KIbydHUX pa3niuka u3mel)y 3ajparaka oBa nsa Gop-
Mara OJIHOCH ce Ha crpaTeruje peraBama. Kog MC 3agaraka yd4eHHIM MOTy Ja
HOroJie pelliehe YaK U Kajia HeMajy JOBOJbHO 3Hama O KOHTEKCTY 3ajaTka. Takole,
YeCTO KOPUCTE CTPATerujy eJIMMHHAIIM]e HeTaYHUX alTePHATHBA WK IPETIO3HABAba
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Ta4HOT OJroBopa 3 moHyhenux ommuja. Hacympot tome, CR 3amanm 3axteBajy on
VUCHHKA JIa CAMOCTATHO KPEHUpPajy OJrOBOP, YUME CE€ MOJICTHIY Ay0Jbe KOTHUTHBHE
(byHKIMjE U pa3MHIIbAE.

[Tonmena 3anaraka nmpema popmaty Ha MC u CR Morke OUTH KOPUCHA, alld MO-
K€ CTBOPUTH IOTPENIaH yTHCaK YKOJHMKO CE 3aHeMapu Pa3HOBPCHOCT yHyTap 00a
thopmara. ok MC 3ananu npyxajy edpukacad HAuUH 3a MPOLIEHY OCHOBHUX U Cpell-
BUX HUBOA Pa3MHUIILbaba, (bUX0BA IPUMEHA je OrpaHHYeHa Kajia je ped O CII0KEeHH-
JUM BeIITHHAMA W KOTHUTHBHUM IPOIIecuMa, 3a koje ¢y CR 3amarm 3HaTHO IpUKIIAI-

auju (Martinez, 1999).

HctpaxuBame MpeCcTaB/beHO y OBOM Pajly pasMarpa MOTryliHOCTH IpHMEHe
MC u CR 3amataka y HaCTaBU TeOMETpHUje Y CTapUjUM pa3pelriMa OCHOBHE LIKOJIE.
AHanM3upaHa je YCIEIIHOCT YYeHHKa Y pelllaBamy 3a/1aTaka, ’hUXOBO IOHAIIAmbE,
VKJbY4yjyhu Tpeckakame 3a/1aTaka, Kao 1 U300p CTpaTerdja Koje KOpHUCTe MPpH pela-
Bamby 33/1aTaKa MCTOT WX CJIMYHOT KOHTEKCTA, ajli Y Pa3IuIuTHM GopMaTtiMa. AHa-
JM3a YYEeHHYKUX OJroBopa Ha oba Qopmara 3agaraka oMoryhmia je cariiefaBame
MPETHOCTH U HeJ0CTaTaka cBakor (hopmata. J[loOHjeHH pe3ynTaTh npyxajy OCHOBY 32
yHanpeleme HacTaBHE MpaKce ¥ ONTHMH3AIH]jy U300pa 3a/1aTaka y HaCTaBH.

Iperaen auteparype

IIpemHocTr 1 HeocTany Kopuiihemha pa3IHIuTHX (GopMaTa 3aj1aTaKa, moceOHO
MC u CR 3anmaraxa, 0w Cy IpeaMeT 3Ha4ajHOT Opoja HCTpaXKiBamka. JemHa o1 ONTHIX
paznuka usMel)y nomeHyTux Qopmara 3ajaTaka ce OJHOCH Ha HHXOBO CaCTaBJbAbE.
CR 3agarke je jenHoctaBHHje cacTaBuTH y ogHocy Ha MC 3anatke. Jlok CR 3anarak
3axTeBa jacHy W TMpelu3Hy (QopMmyiamnujy nurama, MC 3amatak ce cacTtoju of JBe
TJIaBHE KOMIIOHEHTE: CTa0JIa Koje MpeliCTaBsba MUTamhe WK MPo0JieM 1 alTepHaTHBA.
AnTepHaTHBE YKJbY4yjy TadaH OAroBOp (KJbyd) M HEKOJUKO BEPOJOCTOJHHX, ATH
HETaYyHHX OJrOBOpA (IMCTPAKTOPa), KOjH MPEICTaBIbajy 3HAUajaH U3a30B Y MPOLECY
cacraBJbama 3aaatka (Clay, 2001; Kusumawati & Hadi, 2018). Xanaauua u capan-
i (Haladyna, Downing, Rodriguez, 2002) y ,,PeBuanpanoj TaKCOHOMHjH CMep-
HUIIA 32 cacTaBbarbe MC muTama’ Harialmasajy 1a CBH IUCTPAKTOpH Tpeda aa Oymy
YBEPJHHBH H J1a 33 (bHXOBO CaCTaBJbahe TPEOA KOPUCTUTH THUITUYHE PEIIKE YUCHUKA.
Crynuja (Ozdemir & Toker, 2025) Hyau KopucHe yBHE Y AW3ajH AUCTPAKTOpA Y
MaTeMaTHYKHM Ipo0IieMiMa ¥ FeHH HaJIa31 YKa3yjy Ha TO Ja MOCTOje BapHjaluje y
e(pUKACHOCTH IUCTPAKTOPA, IPH YeMY HEKH JTOBOJIE 10 HECTIOpa3yma, IOK Apyru edu-
KacHO NpOIIeHYjy pazyMmeBame yueHuka. CR u MC 3amanu gyecto uMajy ucrto cradio,
OITHOCHO pa3NIMKYyjy ce caMo 10 ToMe 1mTo ¢y koa MC 3anaraka 3acTyIJbCHU U TIOHY-
henu omrosopu. MehyruMm, HIje Moryhe yBek cacTaBUTH 3aJaTak Tako 1a 00a ¢op-
MaTa UMajy UCTO CTabIIo.

Kao Benuka npeanoct CR 3azataka HaBOAM C€ TO IUTO HUCIHUTAHHK MOXE Ja
BUJIH 1€ je TIOTPELINO, Tj. MOXKe 1a youu cBOjy rpewiky (Stankous, 2016), a mory Ou-
TH JOHECEHH 3aKJbyUIlM O HAYMHY Ha KOju yueHHIM pasmunubajy (Chaoui, 2011).
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Haxie, pokyc ydeHHKa HHje caMO Ha KOHAYHOM OATOBOpPY Beh M Ha Koparuma Koju
cy yuenuke nosenu no pemrema (O’Neil Jr. & Brown, 1998). Mehytum, Heku yue-
HHILU Cy CKJIOHHM [ia jeJHOCTABHO MPECKoYe 3a]aTaK, OJHOCHO He MOKYIIaBajy Jia ra
perie, ¥ Tako HemMamo HH(popMaImje o pasMuiLbamy yaernka (Hollingworth, Beard,
Proctor, 2007). Bpunmen (Bridgeman, 1992) nasou npexsoctu CR 3amataka y OqHOCY
Ha MC 3anarke. [IpBo, cMameme rpemike Meperma ko CR 3amaraka jep Hema HaCyMu4-
Hor morahama. Jlpyro, emuMuHHCame MOTYNHOCTH KOpEKIHje peliema IyTeM
noBpatHe uH(popmanuje 1ok kog MC 3amaTaka ako pelieme Huje mel)y noHyheHuM
OJI'OBOPHMA OHJIA j€ TO 3HAK JIa je HaIpaBJbeHA TPEIIKa Ta Ce MOXKE KOPUCTUTH JAPyTa
CTpareruja kako Ou ce Jonuio 1o TagHor oaroropa. Tpehe, CR 3amanm He Mory OuTH
perrenn yHasan, nonasehn ox monyhenux oarosopa. Mehytum, ayrop HaBomu na ce
HEMOTYHHOCT KOpEKIIFje MyTeM MoBpaTHe HH(OpMAIIHje MOXKE CMATPATH U HEAOCTaT-
koM CR 3aymaTaka y MepH y K0joj oBpaTHe HH(OpMaIHje MOTY Jla CMarbe TPUBHjaTHE
pauyncke rpemike. Ctynuja (Bonner, 2013) je ucrmrana yrumaj hopmara Ha ycre-
IIHOCT CTy/IeHaTa U Kopuiithemwe cTpareryja mpu pemasamy MC u CR 3amaTaka ekBu-
BaJICHTHUX cTabana. [IpoHaljeH je cTaTcTHYKM 3HAYajaH IIIaBHU edekar ¢popmara Ha
yrenrHoct, npu yemy cy CR 3amanum Ownn texu. MC 3agaim cy OuiM MOBE3aHH ca
Pa3HOBPCHUjUM CTpaTerdjaMa Kao IITO Cy CTparerdja yHasan u morahame. Aytop
HarJanapa Ja y 3aBUCHOCTH o1 HaMeHe TecTa MC 3aaiu HUCY TIOTO/THH 3 OIHCHUBAE
MaTeMaTHIKOT TIOCTHTHYha 1 3a jadarme CTpaTeryje peliapama npoodiieMa Koja MoYHmbe
o]l CyInTHHe MaTeMatidkor 3aiatka. [Ipema Xanaguuu (Haladyna, 2004), nobap muc-
TpakTop Tpeba Ja Oyje nzabpaH o]l CTpaHe YYeHHKA ca HUCKUM MOCTUTHYheM U UTHO-
pHCaH Of CTpaHe y4eHuKa ca BiucokuM nocturayhiem. Canrsut u [Joync (Sangwin &
Jones, 2017) cy ucnuTHBaIK J1a JIK MOCTOjM MHTEpakiuja usmely dopmara nporemny-
panHor 3amatka (MC u CR) u cmepa mpoiieca pemiaBama (TUPEKTHH W WHBEP3HHU).
[octurnyha crynenara cy Beha mpu oarosapamy Ha MC 3amatke y ogaocy Ha CR
3anmatke. Takohe, 3a cBaku popmat 3amaTka nocturayha cy Beha koj 3anaraka xKoju
YKyJbY4yjy AMpPEKTaH CMep Mpolleca peliaBama y OJHOCY Ha OHE KOjU YKIbYUYjy
uHBep3HU cmep. Kana ce cryaenTr cyoue ca 3aJaTKOM KOjU YKIby4yje HHBEP3HH CMEP
npolieca peliaBama, pe3ylTaTi yKadyjy Ha To Ja oHu periaBajy MC 3agarak Tako
IITO MPOBEPaBajy MoHylheHe oAroBope JUPEKTHO, a He U3BOl)eHEeM CTBapHOT HHBEP3-
Hor mpopauyHa. Y crymuju (Katz, Bennett, Berger, 2000) ydenunu cy perraBaiu
3aaTke U3 anredpe, apuTMETUKE U reoMeTprje. Y IIJbY CMamkeiha H3BOpa pa3iinKa y
yuuHky, CR 1 MC 3amanu cy umanu ucto crabio. Ctpareruje cy KiiacupuKOBaHe Kao
TpaJMIIMOHAIHE, OHE KOje ce OOMYHO TIOBe3yjy ca pemraBameM CR 3amaTtaka, u HeTpa-
JMIIIOHATHE, OHE KOje ce OOMYHO MOBE3Yjy ca peraBameM MC 3aaTaka (HIp. mporeHa
MOTCHIIMjaTHOT penierna). HeoueknBaHo, yUeHHUIN Cy TIOHEKa KOPUCTIIN HETPaIu-
nuoHaiHe crpateruje u kon CR 3amaraka. Konx nojenuanx 3anataka gpopmMar 3aaTka
yIUYe Ha TSKUHY, alld HE W Ha U300p cTpaTteruje, JOK KO APYIHX BaXKH OOPHYTO.
IMpunaskosa (Pridavkova, 2023) nctude fa Cy pasyidnTe CTpaTETHje peliaBarmba mpo-
0JsieMa Ba)KHH aJlaTH 33 Pa3B0j MATEMaTHYKOT MUIILbCHA.

3HauajHa paznuka y kopumhersy MC u CR 3anmaraka ornena ce y mocTynky
oLemHBama 3ajaraka. [lpernename CR 3agaTtaka 3axTeBa BUILE BpEMEHA, a MOXE Ja
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3aBUCH M 0J1 TIOjEMHIIA KOJH MX IpeTJieNia, OJHOCHO MOXKe TOhH 10 HEeIOCISTHOCTH Y
onemuBamy (Livingston, 2009; Stankous, 2016; Stépankova & Emanovsky, 2011).
ITopen oBux Hemocraraka, [llayn (Chaoui, 2011) HaBoau jour jemaH — ga TECTOBU ca
3aJialliMa OTBOPEHOT O/IFOBOpA CAJIPIKe CBEra HEKOJIHMKO MUTakha, IITO Y HEKUM CITy-
YajeBMMa HHje JJOBOJBHO 3a 33/1aTy Temy. CaMuM THM, YUHHAK MojeuHIa he ce pa3nu-
KOBAaTH y 3aBUCHOCTH OJ1 rpyIie mutama (Livingston, 2009). Ipu esanyariju MC 3a1a-
TakKa TIOCTHXKE ce Mara Cy0jeKTHBHOCT OIICHMBaMba, a caM Tpollec je kpahu, OJHOCHO
3a7aIH ce JaKo onemyjy (Stépankova & Emanovsky, 2011). OBo ce Moxe 06jacHUTH
U YHELCHUIIOM J1a ce Tperyeaame MC 3amataka MOKe BPIIUTH MAIIHHCKUM TyTEM, IITO
YHHM Ja Tporec 0omoBama Oyne Op3 W jeThH, Oe3 Hecyrjacuiia y MHIUbCHAMA
(Livingston, 2009). TTopen HaBenenux npeanoctd MC 3aaraka, IOMUEY CE M CLIOCO0-
HOCT J1a Ce TIOKpHje BeJMKHU Opoj TeMa u 60JbH pesynrat Ha tecty (Stankous, 2016).
Benuku 6poj Tema noapaszymena kopuiiheme Beher Opoja mutama 1a ce cMamyje ede-
Kat cpelie mpu u3bopy nuTama Ha pesynrar ucnuranuka (Livingston, 2009).

MC 3aganu Mmoxxaa Hehe omoryhutu npeno3HaBambe MUCKOHILICTIIH]a YUeHUKA
(Birenbaum & Tatsuoka, 1987) 1 BUIUBKB je caMo pe3yIITar Ipolieca pemasama (Andra
& Magnano, 2011). Bapron (Barton, 2018) medunuie 1 KOPUCTH AHjarHOCTHYKA
nuTama HanmucaHa kao MC nurtama ca 4eTHpH MoHyheHa 0ATroBoOpa, 01 KOjuX je jeAaH
Ta4yaH, a CBaKM HETayaH OJATOBOP yKa3yje Ha cleUu(UYHY TPeUIKy WIH 3a0iymy.
Haxie, kaga je MC 3amaTak cacTaBHH €0 TeCTa, BXKHO je J1a HUjeHa alTepHaTHBA
HHje OYMIJICHO HETa4Ha, Tj. J]a Ce He MOXKEe eJIMMHHHCATH Kao HeTayaH OJroBOP.
Kana ce MC 3agaTtak KOpUCTH y HACTABH MaTeMaTHKE ajITepHATHBE MOTY oMOryhutu
HACTaBHHKY 0OJbH YBHJI Y 3HAILE U pa3yMEBambE KOje YUeHUIH roceayjy. Onadup Tau-
Hor oarosopa kog MC nuTama ce Be3yje BHIIE 32 KpaTKOTpajHO naMheme mpe Hero
3a IyrotpajHo pasymerame Teme (Stankous, 2016), ma cy oBa murama HaMembeHa
OpokeM pelliaBamby, IITO 3HAYH Ja HUCY mpeBuiire ciaokena (Zhouf, 2013). Mnak, I'exe
u ocranu ayropu (Goecke, Staab, Schittenhelm, Wilhelm, 2022) pasmarpanu cy
moryhHocT kopumhema CR 3amaTaka 3a UCTy CBpXY M 3aKJby4dyWsId Ja je Moryhe
MEPHTH JCKJIapaTHBHO 3HakE KOpUCcTehH pasanuuTe opmare 0AroBopa, 6e3 ryonTka
nHpopMaIHja 0 paHTHpamky NojenuHara. [Ipenopydyjy aa, ako mocToju MoryhHoct
n300pa, UCTpaXUBAYX U MpaKkTHIapu Tpeda aa kopucte 3aaatke y MC dopmary, jep
je oBaj popmar jeTHOCTaBHUjH 32 aIMUHUCTPUPakE 1 jeTHHU]H 32 ollekhuBambe. Kao
jeman on pasnora 3a kopuiithetse CR mwmrama, Jlusuarcron (Livingston, 2009)
HAaBOJM TO LITO MCIHTAHHUK KOjU MOXe Ja n3abepe TayaH oAroBop Mely nmonyheHum
oJIroBopuMa Moxia To Hehe Mohu Jia yauHu, a J1a He BUIU oroBop. OmiTe je npu-
xBaheno mrnubeme na CR 3amamm (3amamu koju 3axteBajy mpucehame) Tpaxke of
UCIIMTaHMKa Ja W3BYKY MH(pOpMaImjy u3 cor mamhema, 1ok MC 3amamm (3amanu
Mpero3HaBama) Mpyxajy MOTYRHOCT /1a HCTIMTaHWK Pa3lIMKyje TadyaH OAroBop mehy
undopmanujama koje cy nare (Birenbaum & Tatsuoka, 1987). Bepouh (Verbi¢, 2013)
UCTUYE Ja TIOCTOjH pasnuka u3Mely Opoja yueHrKa Koju 3Hajy OATOBOp Ha oapeheHo
IHUTamke U Opoja yueHHKa KOji Cy UCIIPaBHO OATOBOPHIIM HA TO IHTame. Ha oBy pas-
JHUKY yTU4y MoryhHOCT noraljama TayHOT OATOBOPa, HAYHMH HA KOJH j€ MUTAkE OCTa-
BJBEHO H JIPYTO.
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VY mpakcu ce 4ecTo KOpHCTH KOMOMHAIHja oBa J1Ba opmara 3aaaTka, IITo je
noceOHO KopHIIheHO y BeJIMKUM MelyHapoIHUM MCTpaXHUBamkHMa, ITo oMoryhasa
IyOJbY YBUZ Y CIIMYHOCTH WM PA3IMKe Y IPUMEHH pa3InInuTHX popmara. Y cryanju
(Marcq, Donayre, Braeken, 2024) cy kopumihern oarosopu 260.000 yueruka u3 71
3eMJbe, KOjH Cy Y4ECTBOBAJIM y MaTeMaTHYKOM TecTHpamy y okBupy IIporpama 3a
MmehyHapoaHy nmpoueny yuenuka (PISA) 2018. Ayropu cy uctpaxusanu kako ¢op-
Mat 3agatka (MC u CR) yruye Ha BepoBaTHOhy Ta4HOT OATOBOpAa W JIONUIA JO
3aKJbyuKa jAa (opmMar 3aaaTka fonpuHocu 12% BapujaHce y TeXUHH 3a1aTaka. OBaj
yTHIaj HUje Ono uctu mMehy 3emibama, JOK je y 3eMJbaMa ca CIabujuM pe3yiiraTuma
(opmar 3agatka 6mo oxroeopat 3a 30% BapujaHce, y 3eMJbaMa ca OOJBMM pe3yIiTa-
THUMa Taj TpoueHat u3Hocuo je 10%. OBu pe3ynTatu yka3yjy Ha U3a30Be€ y yIOpeIu-
BOCTH 00pa30BHUX Hcxona uaMelly pa3nuduTux 3emaiba. Y jemHoM paay (Schult &
Sparfeldt, 2018) ayropu cy mpoyuaBamu kako ce MC u CR 3amanm pasiukyjy y
TorJIely MOY3aHOCTH M KPUTEPUjYMCKE BaTHIHOCTH, Kopuctehu pesynrate PIRLS
2006 u TIMSS 2007 3a y4eHuKe 4eTBpTOr paspena. 3akjbydeHo je na y PIRLS u
TIMSS TecTupamiMa MOY3aHOCT U BAIUAHOCT HHUCY 3HAYAJHO 3aBUCHIH 01 (op-
MaTa oAroBopa, Te Aa ou mnpu n3bopy usmehly MC u CR 3amartaka tpebano pasmo-
TPUTH U JIpyre KapaKTepHCTHKE, Kao IITO CYy TPOIIKOBU pa3Boja, aAMUHUCTpaLHje 1
ouemuBama. Kopucrehu nomatke us TIMSS 2011, uctpaxusame (Liou & Bulut,
2020) je mokazano ma cy CR 3amanm 6w texxn o1 MC 3amaTaka 3a yueHuke Ha Taj-
Bany. [Ipema apyrom uctpaxkuBamy (Photopoulos, Tsonos, Stavrakas, Triantis,
2021), crynentu npedepupajy MC 3amatke, Hako HX HE CMATPajy IPaBeTHUjHM, JIaK-
NIMM WK Mamke cTpecHuM. CTyneHTH koju npedepupajy MC 3anaTke 1eHE jeaHO-
CTaBHOCT M300pa 0Ar0BOpa, 10K OHM Koju nipedepupajy CR 3amatke cmatpajy 1a MC
(opmat He omoryhaBa U3paxkaBame Hay4ICHOT U HE 1aje UM IPWINKY J1a TIOKaXy CBOje
pasMHIIUbaEbE MM KPEUpajy CONCTBEHA perrema. Xabapn u capaauumu (Hubbard,
Potts, Couch, 2017) cy uctpaxuBanu yruiaj popmara 3aaarka nmopezaehu CR 3agatke
W 3aJlaTKe BHUIIECTPYKOT JBOUWIAHOT M300pa, KOju cy crnenujaian ciydaj MC 3ana-
Taka. IbuxoBHM Halla3W Mokasyjy Jia CTOIe TAYHHX OJIrOBOpa KOpelnupajy y oda ¢op-
MarTa, ajii Ja Behu mpoIieHarT CTyIeHara J1aje TauHe OATOBOpE Ha IMHUTamha BUIIECCTPY-
KOT JIBOWIAHOT 1300pa.

MeTtonoJioruja MCTpaKMBamba

Hcmpaoicusauka numarsa. VicTpaxuBauka MATamka OCMAILBEHA CY C IHJBEM
Jla pyxe qy0spb YBUI y pa3lidke Koje GopMaT 3aaTka MOKEe UMATH Ha yYCHHUYKa
nocTUrHyha u mporiece penaBama, Kao U Ha MOTEHIIHjaTHE IMIDTHKAIIH] e 32 HACTABHU
npoliec ¥ eBajlyalldjy 3Hawba y MaTeMaTHIIH.

YV OKBHpY HCTpaKHBamba IIOCTaBJbEHA Cy cieicha HeTpaXknBayuKa MUTabA!

1. Yrunaj ¢popmaTa Ha ycnemrHocT pemaBama: Kako ¢opmar 3agarka (MC
i CR) yTuue Ha yCHeHOCT YUeHHUKa Y pelllaBaby UCTUX MAaTeMAaTHYKHX
3azaTaka?
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2. JlaBame oxroBopa u obpazinoxkeme: Kako ¢opmar 3amatka yrude Ha yde-
CTaJIOCT TIOKYIIIaja periaBama’?

3. Crpateruje pemaBarma 3a1aTaka: Y K0joj MEpH YI€HHUIH KOPUCTE TUPEKTHY
U MHAUPEKTHY CTPaTerHjy pellaBama y 3aBHCHOCTHU 0o jopmara 3anaTka’?

V3opax. Y uctpaxuBamy je y4ecTBOBaJO YKYIHO 889 ydeHHKa Ol TIETOT 10
OCMOT pa3pefia U3 TPH OCHOBHE IIKOJIe Ha Tepuropuju ommrtuHe HoBu Beorpan.
[eraspHa aHanm3a CIpoBeEIeHA je Ha MMOTY30pKY YUCHHKA CEIMOT M OCMOT pa3pena,
jep Cy OHH, Yy CKIIaJy ca HACTAaBHUM ITJIAaHOM U TIPOTPpaMoM, Beh YCBOjHITH pelieBaHTHE
MaTeMaTH4Ke Capikaje KOju UM oMoryhaBajy MpUMEHY Pa3IHYUTUX MOCTYIaKa 3a
JUPEKTHO pelllaBarbe 3aaTaKa. Y YeHHIH [eTOr U IeCTOr paspena HUCY UMaJH MpH-
CTYII CBUM 3ajannma, oyayhn a 1eo MaTeMaTH4YKOr IpajiuBa IMOTpedaH 3a BHXOBO
pelraBame HHje Ono o0yxBalieH IBHMXOBHM IIKOJIOBameM. Takolhe, muxoBa diekcu-
OWITHOCT y pellaBamy 3ajaraka Owia je orpaHHYeHa MamuM OpojeM JTOCTYITHUX
mocTymnaka. 300T Tora Cy YISHHUIIH MIETOT U IIECTOT pa3penia NCKJbYYeHN U3 OCHOBHE
aHaJIM3e YCHEUIHOCTH, alli Cy YKJbYUSHH Y perpecuoHe Mojielie Kako O ce MCITHTaIH
e(eKTH pa3pesia 1 MIKOJICKOT yCIeXa Ha YCIEUIHOCT PelllaBamba 3a/1aTaka Pa3InIuTor
(dhopmarta. Y mpBoj ¢a3u ucTpaxnBama yuyecTBOBao je 491 ydeHuK cenMor U 0CMOT
pa3pena (266 yueHHKa ceMor U 225 yueHuKa ocMor paspena). [let yueHuka je omy-
CTaJlo OJ1 MOTyHhaBama TecTa, Ila ce MPUKIIAJaH y30pak cBeo Ha 486 ydueHuka, Mehy
KojuMa je omiio 227 nedaka u 259 nesojunna. [Ipocedna oreHa yueHuka u3 Marema-
TuKe je 6una 3,84. Y npyroj dasu ucTpaxxkuBama yuecTBOBaJIO je 398 yueHnKa neTor
W miecTor paspena (232 yueHunka netor u 166 yueHuka mecror paspeza), Mehy Kojuma
je 6uio 206 nedaka u 192 nesojuutie. [lpoceuna onena yuenuka 6uina je 3,86. Mctpa-
JKUBAH-E Cy OJJOOPUIIN HAJUICKHU OPTaHH CBUX TPH]y IIKOJIAa U CIIPOBEACHO j& TOKOM
nikosicke 2021/22. roqune. TecTuparme y4eHHKA CEMOT H OCMOT pa3pejia pealin3o-
BaHO je y IMepUOoIy O] MapTa J0 allpwia, JIOK je TECTUPAhE YICHUKA TIETOT U [IeCTOT
paspesia 00aBJbEHO Yy MEPUOIY OJf Maja IO jyHa. YUCHHIM CY TECTOBE PeEIlaBajIy
TOKOM PEJIOBHHMX 4acoBa MaremaTHKe U OWIIM Cy YIIO3HATH Ca TUM Jia jé TeCTHpabe
AHOHMMHO U J1a C€ TECT He OLemYje.

Hucmpymenm ucmpascugarsa. 3a motpede UCTpaXMBamka 01a0dpaHo je ABaHa-
ecT 3amaraka u3 obynactu reomerpuje. CBaku 3amarak npunpemiset je y MC u CR
(dopmary. TekCTOBH 3a1aTaKa ¥ aITEpHATHBE TECTHPAHU CY Y MIIOT-CTYAUjH, Y KOjOj
je yuectBoBaiio 8 ydyenuka. [Tmnor-ctyamja je kopumheHa 3a KOpeKIrjy U yHarmpe-
heme popmynanyja 3agataka. DuHaHE Bep3uje 3ajaTaka npukasade cy y Tadbenu 1A
y Ipunory. Tpu 3amaTka cy ayTopcka, JIOK Cy IMpeocTaly 3aJaly Mpey3eTH H, 10
noTpedu, n3MemeHu Wi npuwiarohenn. [Ipuirkom m3panie 3agaraka moceOHa MaKmba
nocsehena je Tome aa crabno kox MC 3agatka u tekcT kon CR 3amatka Oymy mro
cimuanrju. Kox n3bopa anteprarusa 3a MC 3agaTke y BEIHKOj MEPH Cy IPUMEHCHE
npenopyke Xanaauna u capagauka (Haladyna et al., 2002). 3amauu cy rpynucanu y
YEeTHPH KJIace IpeMa CII0KEHOCTH 3aXTeBa.

Temusa u Yeao. Oa Ba 3a7aTka ciajiajy y HajjeIHOCTaBHHUje KOTHUTUBHE 3a-
XTEBE M MTPOBEPABA]Y YHHCHHYHO 3HAKE O €IIEMEHTApHUM I'€OMETPHU]jCKUM TIOjMOBH-
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Ma. ¥ CR 3agatky moTpeOHO je yHEeTH caMo jeHy ped win 6poj, 1ok MC 3anaTax 3a-
XTeBa MPeNo3HaBame TaYHOT OATOBOPA.

Pom6 (Vidovi¢, Stanojevi¢, Stuparevié, Stanojevié, Vracar, Stanci¢, 2015: 99),
Tpanes (Foy, Arrora, Stanco, 2013: 122) u Foja (3aBpuIHyA UCIIUT HA KPajy OCHOBHOT
obpazoBama 1 BacmuTama 2014/2015, 3amatak 5). CBa Tpu 3aiaTka OIHOCE CE Ha
10jaM MOBPILIWHE JEAHOCTABHUX T€OMETPHUjCKUX Purypa. Jeauso je 3aparak boja cra-
BJbCH Y PEATTHH KOHTEKCT, IIPY YEMY C€ Y TIOCTABIH 331aTKa EKCIUTUIUTHO HE IIOMHHE
peu ,,noBpmuHa”. MC 3anatak boja y noHyl)eHUM 0roBopruMa OTKpUBA 3alIPEMUHY
[IaKOBama Koja ce MpoAajy, na je 30or Tora Texct CR 3agaTka n3MemeH U peueHo je
KOJIMKA je 3allpeMHHA TTaKoBama. 3ananu Pom6 u Tpanes caapxe CIHKe, ITO MOje-
HOCTaBJbyj€ pelllaBare jep ce pellehe MOXe TOOUTH pas3iarambeM (GUrype Ha JAeTIOoBe
U kopumhemeM caMo (GopMmylie 3a IOBPIIHUHY HPaBOYraOHUKA. AJITEpHATHUBE KOX
3anataka Pom6 n Tpanes yriaBHOM MIPEACTaBIbajy TOBPIIUHE TI0jeTUHUX (HUTYpa Koje
Ce MOTY YOUHTH Ha CIIHIIH.

Xunomenysza, Cmenenuwme (https://aplusclick.org/t.htm?level=9;0=715) u
Tpoyenosu (Matematicki list za ucenike osnovnih skola, 2017: 17). Cea Tpu 3amatka
oIHOCE ce Ha TpoyrioBe. ok 3amaTak Xunomenysa UCTIATYje €IEMEHTAPHO 3HABE O
[Muraropunoj teopemu, 3amaun Cmenenuwme u Tpoyerosu 3axTeBajy BHUIIN HHBO
MHLUbea. Y 3anaunma Cmenenuwme u Tpoyenosu mogany HACY HaBEJCHU Y TEK-
cTy, Beh MX YYCHHK MOpa OYMTATH Ca CIIMKa W 3aTUM IPUMEHHTH oJrosapajyhe
TBpAme. [lonyhenn muctpakropu y MC BapujaHTu 3amatka XunomeHyza Cy OYu-
IJIEIHO HETauyHH aKo YYEHUK I03Haje 0coOMHE Tpoyria, Aok je y MC BapujanTu
3amatka Cmenenuwime OUCTpaKTOpe Moryhe eMMMIHNCATH KOpUCTehHn caMo CIHKY.
OBakaB m300p TUCTPaKTOpa OMOTYhHO je TeCTHpame MPUMEHE CTpaTeTHje eIMMITHA-
uuje y pemaBary MC 3agaTaka.

Tanepam (BUI'3, dpyru nucmenu A, [Tutame 6), Tempuc (3aBpIIHA UCIIUT HA
Kpajy OCHOBHOT oOpa3oBama W BacmuTama 2018/2019, 3amarak 15), hawmosan
(Pavlovi¢ Babi¢ i Baucal, 2009: 37) u Mouopujan (Ani¢, KoSanin, Stankovi¢ 2020:
127). OBu 3amanu cy KapaKTepHUCTUYHHU II0 TOME ILITO CE€ TEXKMHA 3aJaTKa MEHA y
3aBHCHOCTH 07 (opmata, ogHocHO CR 3amamu cy texxu. To je HApOUHUTO M3paKEHO
Ko 3aaatka Monopujan, Tie MC BapHjaHTa 3axTeBa Mperno3HaBamke MoHApHjaHOBOT
kBanpara, a CR Bapujanta xpeupame MoHnapujaHoBor kBajaparta. [Ipeoctana tpu
3aJaTka U3 OBE Ipyle uckopumhena cy 3a Tectupame Apyrux Bapujanta MC 3ana-
taka. MC Bapujante Tempuc u bawmosan 3anpataka npenctaBbajy MCb 3anatke,
ok MC 3anarak Tanepam nipencraBiba MCm 3amartax.

Y4eHuLu neTor paspena MOTy peluTy 3anatke Pomo n Tpanes pasnarambeMm
¢urype Ha nenose u kopuctehu GopMyiTy 3a H3padyHaBabE MOBPIIMHE TIPABOYTa0-
HUKa, alli ce TeoMeTpujcke Gpurype pom6 u Tpare3 obpalhyjy Tek kacHuje. 3amanu
Temuea, Yzao, Boja, Tanepam, Tempuc u Mondpujan ce MOTy peIuTH y netoM, Cme-
nenuwme u Tpoyenosu y mecTom, a Xunomenysa u bawmosan y ceiMom paspeny.
YdeHunpma ceIMor ¥ 0CMOT paspesia ce Ipyxa MOryhHOCT 3a IprMeHY BHIIIE ITOCTY-
MaKa 3a pellaBame.
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Ilpoyeodypa. Y 1MIby TecTUpama yUCHHKA, IBaHaecT 3anaTaka (Tabena 1A) je
nonesseHo Ha Tpu Tecta (Tect 1, Tect 2, Tect 3) 3a yueHHKe CEIMOT M OCMOT pa3pesa
KOjH CaJip>Ke 110 YeTHPH pa3InyuTa 3ajatka. CBaku TECT UMAo je IBE Bep3uje, BEpP3Hjy
A u Bep3ujy b, xoje ce MeljycoOHO pasnukyjy o popmary 3agaTka, Tj. CBaka Bep3Hja
je campxaana qBa CR u aBa MC 3anmatka. Ha Taj HaumH je o6e36eheHo na cBaku
YUYEeHHK peliaBa 00a GopmaTa 3a7aTka. Y CBaKOM paspeiy YUeHHUIH ¢y OMITH TTo/iesbe-
HH Yy JBE TPYIIe KOje Cy pelaBalie IBa pa3iuuTa TecTa. Y HyTap Ipyna YIeHUIH Cy
OuIIM MOJeJbEeHH TaKo J1a Cy JEJJHU pellaBalu Bep3ujy A, a Apyru Bep3ujy b.

[Nomro ocam oj ABaHaecT 3ajaTaka 0OyxBara eJIeMEHTapHU CalpXkKaj U3 reo-
MeTpHje Koju ce oOpahyje Beh y metom paspeny, y Apyroj eTanu HCTPaKHUBamba IMPH-
npemuin cMo aBa Tecta (Tect 4, TecT 5), 3a y4eHUKe METOT U LIECTOT pa3peaa Mo
HCTOM IIPUHIIMITY KA0 33 YUCHUKE CEIMOTr M ocMor paspeaa. CTpykTypa meT Kopu-
mheHux TecToBa M OpOj YUEHUKA KOJH UX je peliaBao aat je y Tabenu 1.

Tabena 1. Pacnodena 3a0amaxa y mecmoguma

3amanu y TecTy

Ha3zus tecrta bpoj yuenuka

CR dopmar MC cdopmar
TECT 1
Bepsuja A 74 XunoreHysa TeTtuna
Crenenuuire Pom6
Bepsuja b 76 TeTtuna XunoreHysa
Pom6 Crenenunire
TECT 2
Bepszuja A 92 Tanrpam Boja
Tetpuc BbamroBan
Bepsuja b 90 Boja Tanrpam
bamtoBan Tetpuc
TECT 3
Bepsuja A 79 Tpamnes VYrao
Mounpujan Tpoyrnosu
Bepsuja b 75 VYrao Tpamnes
Tpoyriosu MoHnppujan
TECT 4
Bepsuja A 95 Tpare3 TeruBa
Mouapujan Boja
Bepsuja b 98 TeTuna Tpanes
boja Momnnpujan
TECT 5
Bepsuja A 101 Tanrpam VYrao
Terpuc Pom6
Bepsuja b 104 VYrao Tanrpam
Pom06 Tetpuc
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TectoBu cy hopmaTHpaHu TaKo Ja yISHHIU UMajy JOBOJBHO MPOCTOpa 3a paj
Koz ob6a dopmarta 3agaTka. O yueHHKa HHMje 3aXTE€BaHO Ja MUIIY MOCTYIMaK pemia-
Baba, aJli Cy 3aMOJBCHH A Ce MOTPY/E /Ia TEeCT ypaje Hajoosbe ITO MOTy. YUeHHUIIN
CY OJICOBOPUJIM Ha MIUTama O MOy, pa3peiy U OLleHH 13 MaTeMaTHke Ha Kpajy mojy-
roaumta. HactaBHUIM cy OWIIM MPUCYTHH Yy YYMOHUIIM 32 BpEME TECTHUPaba Koje je
Tpajano 30 MUHYTA.

Ananuza nodamaxa. Kako npu pemaary MC 3amaraka ydeHWIIH HUMajy
MoryhHocT norah)amba TagyHOT 0ATOBOPA, KOpUlIheH je MOCTynaK KOju KOpUryje mpo-
[IEHAT YCIEeUTHOCTH U TaKO eJIeMHHUIIe yTullaj orahama. [IpruMemneHa je Kopekiuja
y 3ajJanMMa rJie je Opoj alnTepHaTuBa YSTUPH O KOjHX je caMo jeqHa TauHa. Kopek-

uja ce pauyHna mo cienehoj hopmymu: p = g + (100 — q) -i, rae je p — nooujeHu
NPOLICHAT YYCHHKA Ca TAYHUM PE3YATaTOM W ( — NPOLCHAT yYE€HHKA KOjU 3Hajy
pemremse (Chan & Kennedy, 2002), nia je

_ 4p-100
3

(1).

Y o6panu nmoxaraka kopuinheHe cy cienehe cTaTUCTUYKE aHAIIN3E: IECKPHII-
THUBHA CTATHCTHKA, Z — TECT 32 TECTHPame jeJHAKOCTH MPOIOpIja IBa CKyla Ha
HUBOY 3HauajHOCTH 0J1 0,05, JIOTHCTHYKA perpecHja 3a olieHy BepoBaTHONe yCIeIIHO-
CTH pelllaBarba U XM-KBAJPaT TECT HE3aBUCHOCTH. 3a aHAIM3Y MmojaTaka KopuiihicH je
craructiuku naket SPSS (Bepauja 25).

Pesyararu

YV Tabenu 2 npukazaHu Cy MPOLEHTH YYCHHUKA CEIMOT U OCMOT paspelia Koju
Cy TauHO penruy eset 3agaraka, y CR u MC ¢opmary. Ceaku MC 3amaTak cagpxao
je yeTupu moHyheHa oroBopa, 0J1 KOjux je caMo jeaH 0o TayaH. Y YeTBPTO] M TIETO]
KOJIOHW Tabele MpuKazaHu Cy Pe3yNITaTH TecTa jeTHAKOCTH IPOIOpIHja, KOJUM je
WCIIMTHBAHA CTATUCTHYKA 3HAYAJHOCT Pa3JIMKe Y YCICITHOCTH peliaBama mmel)y asa
(hopmara.

Y ocam o1 ieBeT 3a/1aTaKa, YISHUIIM Cy IMOCTUTIIN 3HAYajHO BUIIY YCIEIIHOCT
y MC ¢dopmary. Jeaunu usyszerak 0o je 3amatak Yeao, KOJa KOjer pa3jidka y mpo-
[EHTY TaYHUX OATOBOpa u3Melhy nBa ¢opmara HUje OMIa CTaTHCTUYKY 3HAYAjHA.

Kaxko 6u ce Heyrpanucao noreHjanHu edekar norahama y MC 3ananmma,
pe3ynTaTH Cy J0JIaTHO KopuroBanu npumeHoMm dopmyne (1), y ckinamy ca MoJeoM
(Chan & Kennedy, 2002). Hakon kopekiiuje, pa3inka y ycrnemHoctu usmely dop-
Mara OCTajla je CTaTHCTHYKU 3HauajHa caMo KOJ 3afatka Tpoyenosu, U TO y KOPUCT
CR ¢opmara (xonone 6 u 7).
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[Mocnenmwe nBe xonmone y Tabenu 2 mpuka3yjy MpoleHAT yYeHHKa KOjU HUCY
MOKYIIAJIH J]a pelle 3a7aTKe, Tj. OCTaBIIIM Cy 3aJaTak 0e3 oxrosopa. PesynraTtu moka-
3yjy Jla je CTATUCTHYKH 3HayajHO Behu mpolleHaT ydeHuka npeckodno 3agatke y CR
(dhopmarty y nmopehemy ca 3amanuma y MC dopmary. [lok je 6poj ydeHHKa KOjH HUCY
onrosopua Ha MC 3aaTke OMO 3aHEMapJbHBO Mald, CTOIa Heojaroapama Ha CR
3amatke kperana ce mmehy 9,3% u 42,1%.

Tabena 2. Jucmpubyyuja maunux 002080pa u Heo0208aparea y4eHuKd
7. u 8. paspeda Ha degem 3a0amaxa y 00HOCY HA (hopmam 3a0amKa

¥
TagaH
z- TagHO ca z- HENOMyBEHo z-
sagaTax THII 1 0AroBOp g : oz
%] EPEJHOCTH KOPEKIHMjOM  EpeJHOCTH [%] EPEeIHOCTH
Ternsa CR 7 19.7  -3,269%** 19,7 -0.933 25,0 3,935%*+
MC 74 446 26.1 2.7
Vrao CR 75 827 0,851 82,7 1,902 9.3 2,774%%*=
MC 7 772 69.6 0
Pomb CR 76 118 -4,008%** 11,8 -1.479 421 4.107%*=
MC 74 40,5 20,7 12,2
Tpanes CR 79 241 -2,61%%% 24,1 0,173 253 3.422%%=
MC 75 440 253 5.3
Boja CR 90 33,3  -3,437%%* 33,3 -1.603 30,0 5,402%*=
MC 2 58,7 449 11
Xunotenysa CR 74 52,7 -2,843%%* 52,7 -1.748 189 3,595%*=
MC 76 75.0 66.7 13
Crenennmre CR T4 20,3 -2,877%** 20,3 -0.372 40.5 5,668**=
MC 7 421 228 26
Tpoyraosn CR 75 10,7 -2,348%** 10,7 2,823#s# 38.7 5,334%*=
MC 79 253 0.4 38
Monapujan CR g 114 -2,600%** 114 1,712 253 3,422%%=
MC 75 28,0 4.0 5.3

Hanowmena: * p <0,05. ** p<0,01, ***p<0,001.

Kako 6w ce ucrmTano y kojoj Mepu (aKTOpH MOITYT MIKOJICKOT ycIexa U pas-
pelia MOTy yTHIATH Ha YCIIEIIHOCT pelllaBaiba 3ajaraka, mopes ¢popmara 3aiaTka y
JIOTUCTUYKH PErPeCHOHU MOJIEI YKIbYUYEHE CY U OlieHa n3 MareMaTHKe U pa3pe Koju
yueHHIH moxahajy, mpu ueMy cy oBH (aKTOPH TPETUPAHH KA0 ITOTEHIIV]aTHA KOH(a-
yHaepH, Tabena 3.

Pesynratn ananu3e mokaszaiu cy Ja je oleHa u3 MaremaTHKe CTaTHCTHYKH
3HaYajaH MpPEAUKTOP YCHENTHOCTH KOJ OCaM OJ JEeBEeT MOCMATPaHUX 3aJaTaka.
Bynyhu na cy cBu perpecroHr KOS(hUINjEHTH TO3UTUBHH, MOXKE CE 3aKJBYIHUTH 1a CY
YYEHUIM ca 00JpMM IIKOJICKUM yCIIeXoM UMaiii Behy BepoBaTHOhy &la TayHO perie
3ajatke, 6e3 003upa Ha GopMar y KojeM Cy 3aJaly IPUKA3aHu.
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Kana je peu o dpopmary 3amatka, oH je OMo 3HaudajaH (akTop KO cemam Oj
JIeBeT 33/1aTaka. Y IIeCT Of TUX Ce/laM CiIydajeBa yCIEUIHOCT pelaBama Owia je Beha
y ¢opmary Bumectpykor uzbopa (MC).

Edekar paspema OMo je CTaTHCTHYKHM 3HA4YajaH KOJ CBHX 3a/JaTaka OCHM
3amaTKa Yeao, Ipu 4eMy Cy YUSHHIH CTapUjUX pa3pea reHepalHo MOCTH3AIN 00Jbe
pesyarate. OBaj Haja3 ykasyje Ha TO Jia pa3jidKa y 00pa3oBHOM HHUBOY, Tj. CTEHEHY
CaBJIaJaHOCTH PEJIEBAHTHOT IPa/iBa, yTHYe HA BEPOBATHONY TauHOT pelliaBarba 3a/1a-
TaKa He3aBUCHO o7 (hopMara.

Tabena 3. Modenu nocucmuyke pespecuje 3a 0egem 3a0amaxa

Paxrop  Termea Vrao  PouG  Tpames Boja  Xumoresysa Crememmmme Tpoyraose Morapujas
Sopuar

CR -698+ 017 1161+ 352 -1.21644 -1,0730% 1146 - 8824
(249" (262) 1;{*}")" (.204) (,308) (412) (381) (468) (312
G4
omexa 351eee 401we 4260 802eee  1336eee 96540+ 606+ 134 7830
17y (116)  (l48)  (159) (211) (,188) (,183) (208 (181
Pazpex
7. -851+ =232 -800+  -788% 1190w -563 -, 708+ 335 - 914+
(;341) (413)  (45D) (:389) (:407) (:410) (:386) (440) (:443)
6. 515 -.066 - 906+ -704 377
(372)  (406) LI64 (414 (440) (:449)
(442)
5 620+ -484 o 19720 2427w - 969+
368)  (376) L34 0414 453) 407)
(,368) P ( (; (
const <1328 -005 1328+ 2976+ -6306%  -2012e% -2,328% 1,858 -3,8334e
(339)  (510)  (655)  (704) (,968) (,695) (782) (852)  (840)
HL® 10202 4548 11031 3852 19,758 1,453 12,393 14340 8965
(251)  (805) (13 (870 (011) (984) (135) (,062) (343)

Hanomena: ocHoBHa kateropuja: MC (dopmar); 8. (pazpen)

@ poIIeHa mapaMeTpa,

b cranmapaHa rpemka,

¢HL — Hosmer u Lemeshow-0B TecT, BpeJHOCT XHM-KBapaT CTATUCTHKE.
*p <,05. **p < ,01. ***p < ,001.

Kako 6u ce ucnmrano 1a jau moctoju Be3a u3mMel)y Gopmara 3aiaTka u qaBarba
obpasnoxema, 0e3 003upa Ha TO Jia JIH je OATOBOP TayaH WM HeTayaH, IPUMEH-CH je
XHM-KBaJpaT TECT HE3aBUCHOCTH. Pe3ynTaTu mokasyjy Ja MOCTOjU CTATHCTHYKU 3HA-
vajHa Be3a uzMmel)y popmara 3amaraka Pom6 (%= 5,37, p < 0,001), boja (3% = 17,75,
p < 0,001) u Tpoyanosu (y?>= 10,95, p < 0,001) u naBama 0OpasnokKema y 331aTKy, Tj.
y cBa Tpu 33aTka CR ¢dopmara yuenunu cy denthe paBaiau o0pa3inoxemne.
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VY Tabenu 4 npukaszaHa je 3aCTYIUBEHOCT 0Jja0upa alTepHATHBA y PEIlaBamby
MC 3anaraka Koju cajip>ke UeTHpH alnTepHaTHBe, O KOjUX je caMo jelHa TayHa. AHa-
TM3a ToKasyje Jia YUeHUIM Hajuenthe emuMUHHMITY jenHy, pehe ABe anTepHaTuBe, aln
HE TIPOBEPaBajy CUCTEMATHYHO IOHyl)eHEe OArOBOpe y ONHOCY Ha YCIOBE 3a/aTKa.
VYuennm cy 3HauajHO pelje OMpanu oHe alTepHATHBE KOje Cy OYMINIEJHO HEeTayHe.
3anauu Xunomenysa, Temusa, n Mounopujar canpxe 0ap jelHy TakBY OYHIJIETHO
HETa4YHy aITepPHATUBY; Mame 01 6% yUSeHHKa OJUTyUIHIIO CE 33 TE alITCpHATHUBE.

Hacynpor tome, y 3anatky 7poyeao, r1ie HUjeHa O HETAUHUX alTepHATHUBA
HUje Ouia 1ako eNMMMUHICaHa, YOUEHO je Ja je CBaKy MoHyheHy HeTauHy aJITepHATHBY
omabpano Bume ox 10% ydeHuka. YHUSHUIM PETKO KOPHUCTE CIIUKY 33 TPOLCHIBAHE
noHyheHHx pelema, Kao Ha4MH U300pa TaYHOT OATOBOpA.

V zapatky Cmenenuwume y4eHUIIA MOTY BU3YEITHO J1a ITPOLIEHE TY)KUHY JAYIKH,
Mmehyram Brme ox 10% ydeHnKa ce oUTydIIo 3a HeTauHe antepHaruse. [lutaropuny
TeopeMy y 3amatky Pomo6 je mpumeHuno 24% ydeHuKa, a y 3agatky Ipanes 28,6%,
MaKo TO HUje OMII0 MOTPEOHO.

Tabena 4. Jlucmpubyyuja ooabupa anmepramusa yueHuka 7. u 8. paspeoa
na oesem MC 3a0amaka

Antepna- TeruBa VYrao Pom6 ng- boja il:;; SI:IT;_ ;FJE)(?;; M()jl:;pn-
- a = - -
THBA n=74% n=79 n=74 n=75" 92 n=76 =76 n=79 n=75

a 243> 76 8,1 14,7 185 3.9 11,8 34,2 28,0
0 243 38 189 93 16,3 75,0 21,1 25,3 46,7
B 446° 10,1 16,2 26,7 58,7 18,4 19,7 26,6 53
r 4,1 772 405 440 43 13 42,1 10,1 8,0

26poj yueHHKa Koju je 3aiarak pemasao y MC dopmary
b IporeHaT yueHuka Koju je onabapo anTepHaTHBY
TayHa anTepHaTHBa je mojebsbaHa

Kon 3anatka Tauepam, koju uMa JBa Tad"a onrosopa, CR BapujaHTy je TaYHO
pemrmio 60,9% yuaennka, a MCm Bapujanty 41,1% yuenuka. ¥ CR ¢opmaty jeman
Ta4yaH OJIrOBOP je naio 6,5% yueHnka, a y MCm dopmarty 45,6% ydeHuka.

Kon 3agatka Tempuc CR BapujaHTy je TayHo pemwio 7,6% ydennka, a MCb
BapHjaHTy, KOja ©Ma JIBa TadyHa OATOBOpa, 26,7% ydeHuKa. Jeqan TayaH OIroBop je
nano 11,1% yveHunka, 3a0KkpyKuBameM urype 4.

3anarak Pawmogan, ca IOCTYIIKOM pelIaBama ko o0a gopmata, y CR Bapu-
jaaTH permno je 1,1% ydyenuka, a y MCb Bapujantu 3,3%. MCb BapujanTa 3agaTka
Bawmosan nokasyje na je 54,4% y4deHUKa TauHO IMOMYHIIO TabeITy, ajli HHje IPHKa-
3aJI0 MOCTYIAK PelaBamba.
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Juckycuja

JloOujeHu pe3yaTaTty yKa3yjy Ha TO Jia BUIIW MPOIEHAT TAYHUX OJrOBOpa KO
MC ¢opmara 3amaTka He MOXKe OUTH TyMadeH HCKJbYYHBO KAO MOKA3aTeJb BHIIIET
HHBOA 3Hama WK pa3zymMeBama. Brucoka croma pemabama MC 3agaTaka, y3 UCTOBpe-
MEHO 3HATHO HW)KU IMPOIIEHAT MOKyIuaja koj 3aaartaka CR ¢opmara, cyrepuiie na
yueHuny npuctynajy MC 3aganuma u y cutyaijama Kajaa HUCY CUTYPHH Y PellcHhe,
BEpOBATHO ocjamajyhu ce Ha cTparerujy morahama, IITO je y CKIaAy ca HajllazuMa
(Sangwin & Jones, 2017). OBo Tymademe A0AATHO je TMOTKPEIUHEHO YHEHUIIOM JIa
j€ HaKOH KOpeKIIfje pe3yiTara KOjoM ce almpoKCHMHpa BepoBaTHOha TayHUX OJro-
Bopa ycnen norahama (Chan & Kennedy, 2002) npeatnoct MC ¢opmaTa ToTOBO Yy
HOTIYHOCTH HecTana. Vmak, BaXKHO je HAOMEHYTH Ja OBa KOPEKIlHja MPeICTaBIbha
arnpoKCHMAIIMjy jep ce 3acHHMBa Ha IPETHOCTaBKaMa O BepoBaTHONM HaCyMHYHOT
n300pa ¥ paBHOMEPHOM pacropey OATOBOPA, IITO HE MOpa YBEK OJIrOBapaTH CTBap-
HUM cTparervjama yuennka. Crora, pe3y/ITaTd HakoOH KOpeKIije Tpeba J1a ce Tymaue
Ka0 MHIUKATUBHH, & HE alICOJTYTHH I0Ka3aTesb CTBAPHOT 3Hama. [[oHAlIake yIeHHKa
y IIpecKakamy 3a/1aTaka, OHOCHO N30CTaHKY OJIr0OBOpPa, MOXKE Ce CMaTpaTH O4YeKHBa-
HUM ¢ 003upoM Ha To a MC 3aanu HIUCY HEraTUBHO OOZOBaHHU, 114 Cy YUCHHUIIH, YaK
U KaJia HUCY 3HAJIM Ta4HO peEIlieHe, YeCTO OUpalii HeKH OJroBOp, LITO yKa3yje Ha
moryhy ymotpeby crpareruje norahama. Xananuna (Haladyna, 2004) uctuve 1a ce y
HEKMM TeCTUpamuMa HUCIUTAHUIM oaBpahajy ox morahama, ma oOMYHO MpecKode
Behm Opoj 3amartaka, MTO y OBOM HCTpaXHWBamy HUje cirydaj. Hacympor Tome, CR
3aJIalli 3aXTeBajy CaMOCTAJIHO GOpPMYIHCakhe OOBOpPA, T€ Cy YUCHHUIIH, CYOUEHH C
HensBecHOUNY WM MambKOM 3Hama, dellie OTy4HBalIl 1a X IPECKoYe.

Ayropu Yan u Kenemu (Chan & Kennedy, 2002) naBoze aa nmocroje spcre MC
[UTamka Koje He HyJle HUKaKBY IPEIHOCT Y OHOCY Ha ekBHBaneHTHa CR nuTama jep
cy oxrosopu Ha CR muTama ounriennu, na ce 3ato TakBa CR muTama He pasiukyjy
on MC nurama. 3amatak Yeao, xoju je y CR popmary 3axteBao camo yHOC Opojuane
BPEIHOCTH, BEPOBATHO j& MEPIMITMPAH KAo jeJHOCTABHUJU W TO3HATHjH, Tla HUXKa
CTOIIa HEOJIrOBapama yKkasyje Ha TO J1a YYCHHUIH Yetnhe MOKyIaBajy ja perie 3a1aTak
Kaja My je ¢opma jacHa | Kaja nenyje goctymHo. OBo mokasyje 1a CTpyKTypa | 3aX-
TEBH 33/1aTKa, @ HE CaMo BEeroB (popMar, MOy 3HA4ajHO YTHLATH Ha MOTUBAIIH]y yde-
HHKa Jla IPUCTYIIE pelliaBamy. 3aiaTak Yeao nokasyje na ce IeKapaTHBHO 3HAKE He
Mmema y GyHkimju on opmara (Goecke et al., 2022).

JemuHo Koz 3amatka Tpoyenogu YISHUNN Cy O YCICITHU]H TIPH PEIIaBamby
CR ¢opmara, anmu Tek HaKOH KOpeKIuje pe3ynTara. [loMeHyTH 3a1aTak 3aXTeBa BUIIE
KOpaka pellaBama, OJHOCHO He MOXe Op30 J1a ce pel, ITo HUje KapaKTepHUCTHKa
3ajataka 3aTBopeHor oarosopa (Zhouf, 2013).

Hanasu yka3yjy v Ha BaKHOCT MOTHBAIIMOHUX (PAKTOpa y peliaBamy 3a1aTaKa.
3aaTKe KOjH 3aXTeBajy CaMOCTAIHO (opMyIIMcamke OAroBOpa YUYCHHUIIA MOTY TTePITH-
MUPATH Kao 3aXTEBHUjE, HAPOUHUTO KaJla HE IMOCTOjU CIIOJBAIILH OKBUP KOjU OM UM
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MOHYINO cMepHHUIIe (kao mto cy monyhenu onrosopu y MC dopmary). Taksu 3anarm
MOTY KOJI TIOjeIMHHUX YUeHHKA n3a3BaTh ocehaj HECHUTYPHOCTH | JOBECTH JIO TOTa Jia
YOIILITE HE MOKYIIA]y PelllaBarbe.

Hacympot Tome, MC 3a1aiii MOTy JIeJIOBaTH MIPHUCTYIIAYHH]E jep UMIUTHLIAPA]Y
Ja je Moryhe nohu 1o pemema u 06e3 MOTIYHOT pa3yMeBamba, IITO KOJ| YYCHUKA MOXeE
noBehaTy CIIpeMHOCT J1a TIOKYIIIa]y Jla OJrOBOpe, Makap U IMyTeM rorahama.

VKIJby4UBam€ OLICHE U pa3pesa Kao KOHTPOJIHUX MPOMEHJBUBHX OMOTI'YhuiIo je
JudepeHnyjanujy edexata 06pa3z0BHOT HUBOA M IMPETXOJHOT 3HAKA HA YCIIEIIHOCT
pemraBama. O4YeKHBaHO, YYSHHUIIM METOT M IIECTOT pa3pea UMalli Cy HIXKE yCIexe,
IITO ce MOXke 00jaCHUTH W HecllarameM u3Mmel)y 3aaTaka ¥ HIBoa 3Hamba KOjU CY 10
Ta/la yCBOjUJIH.

[opex Tora, ydeHUIM ca BHIIOM OLIEHOM W3 MareMaTHKe IoKa3aiu cy 0osbe
pesyarate. OBY Hana3u MOTBPHyjy Aa pa3iiuKe y YCIEIHOCTH HICY YCIOBJEHE CaMO
(dopmaTom 3a1aTKa, Beh U TOCTYIMHUM METOAaMa PelllaBaba, IPETXOIHUM 3HABEM H
nocturayhnma y Marematunu. Melyytum, epexat popmata 3a1aTka octaje 3HaYajaH
YaK U KaJa ce KOHTPOIUIIY pa3pes U OlleHa, IITO IOJATHO MOTBphyje Aa pasiuke
uszmelhly MC u CR ¢opmara HECY caMmo MOCIIeIUIIa pa3iiika y HUBOY 3Hatbha YUeHHKa
Pa3IMYHUTHX pazpena.

Kona CR 3anataka Pom6, boja v Tpoyenosu deiihe je mpukazaHo 00pasioKeme,
OITHOCHO TIOCTYTIaK pemraBama. OBO yKa3yje Ha TO Ja YUCHHUIN KOPHUCTE IUPEKTHY
CTpaTerujy pelraBama, nojasehu on ycioBa 3aiaTka Ka IHJBY, 18]y 00pasiIokKeHmhe
KOje yKa3yje M Ha HauMH pa3MHUILbamkba. YUYCHUIM Cy MPEACTaBUIM MOCTYIKE Kajaa
HICY UMK TIOHYl)eHe anTepHaTHBe, ITO MOXKe YkazuBatu Ha To 1a CR ¢opmar mo-
BehaBa MOTHBAIIM]y 332 aHTAXXOBaE Y pelllaBamy.

OBH pe3yaTaTH MO0Ka3yjy Aa YUCHHLM KOPUCTE MPEBACXOJHO AUPEKTHY CTpa-
TEeTHjy pemanama, nocedbHo y CR dhopmary, 1ok naBep3Ha crpareruja y MC popmaty
HHje JOMUHAHTHA. YMECTO aHaNn3e MOHyh)eHNX alTepHaTHBa, YYCHUIIN YECTO CaMo
MHTYUTHBHO 320Kpy>Ke jeIaH 0] OJIr0BOpa, 6e3 mposepe u obpasnoxkema. Hucka yue-
CTaJIOCT BH3YEJHE MPOIEHe M OJICYCTBO CHCTEMAaTH4HE eJIMMHHAIWje yKa3yjy Ha
orpaHn4eHo Kopuiheme HHBep3HOT npucTyna. OBaj Haja3 IEMMMUYHO OJCTYIA OJf
pesynarara (Sangwin & Jones, 2017) koju cy yka3aiau Ha aCHMETPH]Y Y KOTHUTHBHHM
cTpaTervjama KoJ pa3lnuuTHX popmarta MuTama, I1e BUIIECTPYKH U300 4eCTO MOoJI-
CTHYe WHBEP3HH, a 3aJalll OTBOPEHOT OJroBOpa NUPEKTHH HpucTyrn. Ha ocHoBy
JIOOMjEeHUX pe3ynTaTa, MoXKe ce MPETIIOCTaBUTH J]a YICHHIIN Y OBOM Y30PKY HHCY pa3-
BIJIM HU (DIIEKCHOMIHOCT y pelIaBamby 3aaTaka HUTH CBECT O Pa3IMIUTUM CTPATETU-
jama Koje MOTY KOPHUCTHTH Y 3aBUCHOCTH O] CTPYKTYpE 3ajaTKa.

IIpumena IIutaropune TeopeMe y 3aaruMa y KOjuMa To Hije IIOTpeOHO MOsKe
yKa3MBaTH Ha ayTOMaTH3aM y IOCTYIKY pellaBama, I/l yICHUIN IpuoderaBajy Haj-
MO3HATHjUM (popMyIaMa yMecTo aHAIM3H 3axTeBa 3a7aTka. OBO je BakaH Hana3 Koju
MO€ CITY’)KHTH Kao OCHOBA 3a Pa3B0j HACTABHUX MHTEPBEHIIMja yCMEPEHHX Ha M300p
MPUMEPEHUX CTPaTEeTHja.
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3ak/pyuak

Pesynratu mokasyjy na ¢opmar 3amaTka yTude He caMoO Ha Ta4HOCT OATOBOPa
Beh 1 Ha BOJFHOCT yUEHHUKA Jla YOIILTE [OKYINAjy peliaBamke. Bucoka cromna npecka-
Kama 3anmataka y CR dopmary, y mopehemy ca ToToBO O€3U3y3eTHUM OJIrOBapameM
Ha 3amaTke y MC dopmary, ykasyje Ha moTpedy CHCTEMAaTCKOT pa3Boja CaMOIIOy-
3[laka YUYCHHKa M FBUXOBE CIIPEMHOCTH Jia MOKYIIajy pellaBambe YaK M Kaja HHCY
curypHu y ucxop. Takohe, Hanasu cyrepuury na uzbop ¢opmara u Gopmynanmja
3a[aTKa MOKe OOJTMKOBATH ITEPLETIIN]y FEeTOBE TEKUHE H IPUCTYIAYHOCTH, IITO IMa
HerocpeiHe MMIUIMKANWje Ha MOTHBALlMjy M aHTaKOBAaHOCT y4YEHHKa Yy HACTaBH
Marematuke.

VUeHHUIM Y OBOM HCTPaXKUBaY MPETEIKHO KOPUCTE AUPEKTHE MPOLIECE pera-
Bama 3ajJaTaka, 0e3 003upa Ha (GopMaT MUTaka, KAKO y 3aJaliMa BHIIECTPYKOT
u300pa, Tako M y 3amanuma otBopeHor oxarosopa. Maxo MC 3amaum omoryhaBajy
MPUMEHY UHBEP3HHUX CTpaTeruja (HIIp. UCIUTHBAE MIOHY)eHUX 0JIroBOpa), Y4CHHUIIH
peTKo npuberapajy TaKBOM MPHUCTYITY YaK U Kajga OM UM OH MOTao OJIaKIIaTH pela-
Bambe.

PesynTatu HarnamaBajy moTpeOy a ce y HacTaBH MaTeMaTHKe CUCTEMaTCKU
VBOAM pa3Marpame W yrmopehuBame pasmHuuTHX TPHUCTYIa pellaBamby 3aJaTaka,
YKJbYUyjyhy U AMpPEKTHE U HHBEp3HE cTparteryje. TakaB MpHCTYI MOXKeE ce pa3BUjaTu
KpO3 3aJlaTKe KOjU EKCIUTMIIMUTHO 3aXTeBajy O]l YUCHHKA Jia aHAJIU3Upajy pellewma,
MPOBEPABajy TAYHOCT MOHYHEHHUX OJrOBOpa, MPUMEHY]y MMOBPATHO 3aKJbYUHBALE U
MpoIEekYjy epuKacHOCT pa3nuuuTHX moctynaka. [loceban akiieHat Tpeba CTaBUTH Ha
METaKOTHUTUBHO Boljele yueHHKa, Kako OW pa3BHIM CIIOCOOHOCT Ipero3HaBamba
KaJa ¥ 3aIITo MPUMEHHUTH opel)eHH MPHUCTYII penIaBamy.

YMecTo Aa ce ociambaMo UCKIbYYHBO Ha (hopMaT 3a/1aTka Kao MOJICTHLA] CTpa-
TErWju pellaBama, HacTaBa OM Tpedano na OyJe OCMHUILIbEHA TakKo Ja YYEeHUIMMa
MPY)XH TIPHIHKE J1a aKTHMBHO yrnopelyjy pasnuuute mpucrtyre, pa3Bujajy peduiek-
CHBHO pa3yMeBame CBOJUX MAaTEMATHYKUX MOCTYIIaKa U IIOCTajy CBECHH Ipolieca
MUILBEHA KOJH BOJIC J0 pelIeHa.

Bynyha ucrpaxunBama Tpebano 61 1a ce ycMepe Ha Iy0Jby aHAIM3y MOTHBA-
[IMOHNX M METaKOTHUTHUBHUX (haKTOpa KOjU yTHUYy Ha M300p CTpaTeruja pemiaBarma
3ajataka y pasnuuutuM dopmaTtuma. [loceOHO je BaKHO MCIUTATH KaKO HACTABHH
NpOrpaMu U MHTEPBEHIIU]E KOje [[HJbaHO MOACTHYY MPUMEHY HHBEP3HUX IPHCTYIIA U
pa3BHjajy caMmoIlOy3/ambe yYeHHKa MOTY YTHIATH Ha FUXOBY YCHEUIHOCT W CTaB
npemMa MaTeMaTHYKUM 3ajanumMa. [lopen Tora, npernopydyje ce AeTajbHHje UCTIUTHU-
Bamb€ yTHIIaja 00pa30BHOT KOHTEKCTA U Ca/IpiKaja Ha N300p CTpaTeryja 1 MOTHBALIH]Y.
YBoheme KBUTMTaTHBHUX METO/1a, Ka0 LITO Cy WHTEPBjyH U IMOCMaTparma, MOTIIo Ou
NPY>XUTH TONATHU YBU Y pa3jore ¥ MeXaHU3Me KOj! CTOje M3a HauMHa Ha KOjH yde-
HHILM [IPUCTYIAjy pellaBamky MaTeMaTHYKHUX Ipobiema.
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Tabena 14. 3adayu kopuwihenu y ucmpasicusarsy

HMuie Texcer CR 3anarka Texct MC 3anatka
3aaTKa
TeruBa  yowc koja cnaja ouno koje  Temusa jep:
d6e mavke Ha KpysrcHUyu &) dyarc Koja cnaja yenmap Kkpyea ca
soee ce MAYKOM HA KPYHCHUYU,
0) Oyaic Koja ca Kpy2om uma jeony

Ha ypmuyu ynuwiu 3AjeOHUYKY MAYKY,

002060p. 8) 0yJiC uuje Kpajre mauke npunaoajy
KpYorCHUYU;
2) 0yarc Koja Hema 3ajeOHUYKUX MAYaKa
€a KpYys*HCHUYOM.
3a0Kpy>XH CIOBO UCTIpe] TAYHOT
0JIrOBOpA.

VYrao Konuko cmenenu uma Konuxo cmenenu uma onpyoicen y2ao?
onpyoicen yeao? a) 90° 6) 360° ¢) 190° 2) 180°

3a0Kpy>XKH CIOBO UCTIpe] TAYHOT
0JIrOBOpA.

Pom6 H3pauynaj nospuuny oce-  Tauxe M, N, P u Q cy cpeduwma cmpanuya
HueHe ¢ucype Ha cauyu npasoyeaonuka ABCD. Konuxa je nosp-
axo cy mauke M,N,P u Q wuHa ocenyere guzype Ha cauyu?
cpeduwma cmpanuya npa-
soyeaonuka ABCD.

a) 210 cm? 6) 1680 cm? ¢) 1470 cm?
2) 840 cm?

3a0KpyXKH CIOBO UCTIPE] TAUHOT
0JIrOBOpA.

Tpanes

16cm

-— 8oM —

Konuxa je nospwuna oce-
Huenoz denay cm? na
cauyu uzHao?

16cm

-— M —

Konuka je nospuwuna ocenuenoz dena
y cm? na cnuyu usHao?

W)24 6)44 ¢) 48 2)72
3a0KpyKH CIOBO HCIPE]] TAYHOT
0JIrOBOpA.
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Hue Tekct CR 3amaTtka Texcr MC 3anaTtka
3ajarka
Boja Mapxo scenu da okpeuu Maprxo srcenu oa okpeuu 3u0 dyscure 4 m
3u0 dyorcure 4 m u sucune u éucure 3,2 m.
3,2 m. 3a kpeuerwe 5 m? 3uda nompebanu je jedan
3a xpeuerwe 5 m? 3uda aumap ooje.
nompebau je jeoan rumap Y @apbapu ce npooajy paznuuuma
boje. nakogara 60ja U Ha C6AKOM je Hanucana
Y ¢apbapu ce npooaje 3anpemuna.
boja y nakosarmwuma 00 Maprxo srcenu oa Kynu jeOno Hajmarbe
jeonoe numpa. naxkosare ca Kojum moaice 0a okpeyu 3uo.
Konuko najmaree numapa Koje naxosarve he Mapko kynumu?
boje Mapxo mpeba oa 3a0KpyXKH CIIOBO UCTIPE] TAYHOT
KYnu Kako 6u okpeuuo 3ud?  OATOBOpA.
a) Ilaxosarwe 00 11.
6) Ilakosarve 00 21.
8) Ilaxosare 00 3.
2) Ilaxosarwe 00 41.
Xunore-  Uspauynaj oysicuny xuno- Kameme npasoyenoe mpoyena cy 4 cm u
Hy3a meHyse npasoyznoz mpoy- 5 cm. Koauka je oysicuna xunomenyse?
ena uuje cy kameme 4 cm a) 3 cm
u 5 cm. 6) \/4._1 cm
8) 9 cm
2) —V41 cm
3a0Kpy>KH CIOBO UCTIpE] TAYHOT
0JIr0BODA.
Crerme- Huxona epaou cmenenu- Huxkona epaou cmenenuwme.
HUILITE wme. Csu cmenenuyu cy jeonaxe sucune u céd

Ceu cmenenuyu cy jeonaxe
BUCUHE U C8A 2A3UUIMA CY
jeOHnaxe wiupuHe.

Konuxka je eucuna X cmene-
Huwma?

40cm

X=7

easuwima cy jeonaxke wiupume.
Konuxka je eucuna X cmenenuwma?
a) 50 cm 6) 80 cm ) 200 cm

2) 100 cm

3a0KpyKH CIOBO HCTIpE TAYHOT
OJIrOBOpA.

40cm

X=?

30°
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HMuie Texer CR 3anarka Texct MC 3anatka
3ajarka
Tpoy- Tpoyanoeu ABC u BEM cy Tpoyanosu ABC u BEM cy jeonaxoxpaxu
TJIOBH jeonaxoxparu (AC = BC, (AC = BC, BM = EM) u nooyoapnu.
BM = EM) u nooyoapHu. Buou cauky!
Mepa yana CAE je:
) a) 70°,
Buau cnuky! 6) 40°;
8) 35°;
2) 30°.
3a0KpYKH CIIOBO UCTIPEN TAYHOT OATOBODA.
Oodpeou yeao CAE.
Taurpam  Jeoua 00 najnosnamujux Jeona 00 najnoznamujux Kuneckux 3a2o-

KUHECKUX 3A20HemKU je
marnepam.

YV 6ykeannom npegody
manepam 3Hauu cedam
mabna ymeha.
Cacmoju ce 00 cedam

0enosa Koju ce 308y maHu.

Lum manepama je oa ce
@opmupa 3adamu 0O1UK
00 08UX ce0am mama.
O3nauu na cauyu napoge
nooyoapHux mpoyenosda.

HemKU je manepam.

YV 6yxeannom npegody manepam 3uauu
cedam mabna ymeha.

Cacmoju ce 00 cedam 0enoea Koju ce 308y
maxu.

Lun manepama je da ce popmupa 3a0amu
00671UK 00 08UX cedam maud.

3a0Kpy>KH CIIOBO UCTIPE]] OHUX HUCKa3a KOjH
Cy TayHH.

a) Tpoyenosu 1 u 4 cy nodyodaphu.

0) Tpoyenosu 4 u 6 cy nodyoapnu.

8) Tpoyenosu 1 u 7 cy nooyoapmu.

2) Tpoyenou 1 u 2 cy nooydapnu.
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Hme
Tekct CR 3amaTtka Texcr MC 3anaTtka
3ajarka
Terpuc  Tempuc je nocuuka éudeo-  Tempuc je noeuuxa 6udeo — uepa Hacmaa
uepa nacmana 6. jyna. 6. jyna 1984. 2ooune.
YV uepu ce kopucme pueype cacmasmwene
1984. 2ooune. ¥ uepu ce P P puzyp
00 yemupu noodyoapHa Keaopamd.
Kopucme ghuzype cacma- .
Queype Koje ce kopucme y uepu mempuc
6/beHe 00 yemupu nooy-
npuKasane cy Ha Ciuyu.
dapHa keadpama.
Dueype Koje ce kopucme .
yperoj P Y 3aokpyxu 6poj UCTIOJ CBaKe O]l MpUKa3a-
uespu mempuc npukazame . .
HUX (QUrypa Koja UMa BHIIE OJ1 jeIHEe 0ce
Cy Ha cauyu. .
CHMETpH]e.
] 1 2 3 4 5 6 7
Konuxo oca cumempuje
UMa C8aKA 00 NPUKAZAHUX
Queypa?
Hanvwu y mabenu.
‘d’mpa ‘@1‘@2‘@3‘@4‘@5‘%‘@7
el | LT T
CHMeTpH[e
bamro-  Bawmosan sicenu 0a oepa-  Bawmoesan uma 32 mempa ozpade u dcenu
BaH ou bawmy. da ousuuu 6aumy.

Pasmampa creoehe
naanoege.

A w b

[

fim ]

Konukxo memapa oepaoe je
nompebHo 3a bawmy Ha
naamy A, a koauxko 3a 6a-
wmy Ha naany b?

3a kojy bawmy je nompe-
oHO suuie memapa oepaoe?

Pasmampa creoehie nnanose.

&%

om a

3aokpyxu wim Jla wmu He xox o0a mrana
Jla IOKa)KEII MOJKE JI WK He OaIlToBaH
OMBUYUTH OamTy ca 32 MeTpa orpasne.

Kopucmehu oeaj naan,
Inan Modice u usuya bumu
bawme Hanpasmena ca 32
Mmempa oepade?
[Tnan A Ha/He
[Tnaun b Ha/He
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Nwme
Texcr CR 3amarka Texcr MC 3agaTka
3aJaTKa
Mon- Yyeenu xonanocKku YyeeHu X0naHOCKU ancmpakmuu ciuKap u
IpyjaH ancmpaKmHu Ciukap u meopemuyap ymemuocmu Ilum Monopu-

meopemuuap ymemHocmu
Ium Monopujan uncnupu-
cao je mamemamuuape od
cmucie jedaH 3aHUM/bUSE
Mamemamuyxi npooem.
Monodpujanoe keadpam je
Keaopam yuja je OysicuHa
cmpanuye npupooan opoj,
a nooesveH je Ha npasoyaa-
OHUKe makKee 0a C8aKu 00
FUX UMA paziudume
OJumeH3uje, Koje cy maxohe
npupoonu 6pojesu. Ilpaso-
yeaonuyu oumensuja 3 X 4
u 4 X 3 cuampajy ce npa-
60Y2AOHUYUMA UCTIUX
oumeH3uja.

Ha cauyu je npumep Mon-
Opujarogoe keadpama
Ooumenzuja 10 X 10.

7

21

10 25 15

10

Haypmaj Monopujanos
Keaopam oumensuja 4 X 4
Koju je nodesmern Ha 08a
NPABOY2AOHUKA.

Jjan uncnupucao je mamemamuuape oa
cmucne jedan 3aHUMMBUE MAMEeMAMUYKU
npobnem.

Mownodpujanos keadpam je xeaopam uuja
je Oyoicuna cmpanuye npupooar 6poj, a
noodesmeH je Ha Npagoy2aoHuKe maxee od
C8aKU 00 UX UMA paziudume OUMeEH3Uje,
Koje cy makole npupooHu 6pojesu.

Ipasoyzaonuyu oumenszuja 3 X 4 u 4 X 3
cMampajy ce npagoyeaoHuyuMa UCmux
OuMeH3uja.

Ha cnuyu je npumep Mondpujanosoe kea-
opama oumenzuja 10 X 10.

21

3a0Kpy>KH CIIOBO UCTIO/ CIIMKE KOja Ipe-
craBjba MOH/IpHjaHOB KBaJpaT JUMEH3H]ja
4 X 4 Koju je MO/IeJ-eH Ha JIBa IPABOYTao-
HHUKAa.

il

a) 6)

)
8) 2)
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ABSTRACT

This paper aims to examine the use of multiple-choice (MC) and constructed-response
(CR) tasks in the teaching of geometry in the older grades of primary school, with a
special focus on the solving strategies that students apply. This topic is significant
because the choice of task format can affect students’ success, motivation, and
development of metacognitive skills, which are the essential elements for effective
mathematics learning. The main research was conducted on a sample of 486 seventh
and eighth-grade students from three primary schools, using 12 geometrical tasks. The
results show that students solve tasks significantly better in the multiple-choice format,
which can be partly explained by the use of a guessing strategy in this format. Analysis
that took into account both student and class performance confirmed that task format
remains a significant performance factor. However, observations revealed that students
predominantly employed direct problem-solving strategies, with inverse approaches
being used infrequently, even when such strategies were available within the task
format. In addition, task formats are associated with differences in motivation and
approach to solving, which points to the need for conscious selection of task formats in
teaching. The research emphasizes that both formats have their advantages and that the
joint application of both formats can contribute to adapting the teaching process to the
students’ needs.
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Introduction

The teaching of mathematics is mainly based on the use of tasks, which are the
basic instrument for learning, monitoring, evaluation and assessment. Assignments
are defined as any tasks that students solve independently or with minimal help, and
whose context and presentation method have a significant impact on student
achievement. A well-designed task can motivate students and encourage them to think
creatively, while teachers monitor their abilities as well as their understanding of
mathematical concepts and reasoning (Canogullari & Radmehr, 2025; Watson &
Ohtani, 2015).

The choice of tasks in mathematics education plays an important role because
it shapes students’ cognitive processes, improves conceptual understanding, supports
differentiated instruction, develops basic skills and ultimately contributes to a more
interesting and effective learning experience. Using a balanced mix of different tasks,
teachers can optimize student learning outcomes and foster deeper understanding of
mathematics. A variety of tasks is essential for learning, as they serve different
functions. It is therefore important to provide students with the opportunity to have
contact with different types of mathematics tasks (Martins & Martinho, 2024).

We can divide tasks according to several characteristics, such as context,
complexity (cognitive demand) and format. The focus of this article is on task formats.
By task format, we mean the way in which the task is structured and presented to
students, including the type of response that is expected from them and the form in
which they should provide it. Different task formats allow for the assessment of
different skills, knowledge and competences.

Tasks can be categorized based on their format as follows: 1. selected-response
tasks, which require students to select (circle, underline or otherwise mark) one or
more offered answers, and 2. constructed-response tasks, which require students to
independently design and write their answers.

In the presented research, multiple-choice (MC), multiple-choice with two
correct answers (MCm), and multiple binary choice (MCb) tasks were observed as
representatives of selected-response tasks. Constructed-response (CR) tasks can be
further classified into extended-response tasks, short-answer tasks, and completion
tasks.

There are a number of significant differences in the preparation, use and
assessment of tasks in these two formats. One of the key differences between the tasks
of these two formats concerns the solving strategies. With MC tasks, students can
guess the solution even when they do not have enough knowledge about the task’s
context. Also, they often use a strategy of eliminating incorrect alternatives or
recognizing the correct answer from the options offered. In contrast, CR tasks require
students to independently create an answer, thereby encouraging deeper cognitive
functions and thinking.
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Classifying tasks into MC and CR formats can be useful, but it may create a
misleading impression if the variations within each format are overlooked. While MC
tasks provide an effective way to assess basic and intermediate levels of thinking, their
application is limited when it comes to more complex skills and cognitive processes,
for which CR tasks are more appropriate (Martinez, 1999).

The research presented in this paper examines the possibilities of applying MC
and CR tasks in the teaching of geometry in the upper grades of primary school.
Students’ successs in solving tasks, their behavior, including task-skipping, as well as
their choice of strategies when solving tasks of the same or similar context, but in
different formats, were analyzed. The analysis of students’ answers to both formats of
the tasks allowed for an examination of the advantages and disadvantages of each
format. The results obtained provide a foundation for improving teaching practice and
optimization of the choice of tasks in teaching.

Review of the literature

The advantages and disadvantages of using different task formats, particularly
MC and CR tasks, have been the subject of considerable research. One of the
important differences between the mentioned formats of tasks is related to their
composition. CR tasks are simpler to compose compared to MC tasks. While the CR
task requires a clear and precise formulation of the question, the MC task consists of
two main components, the tree representing the question or problem and the
alternatives. The alternatives consist of a correct answer (key) and several plausible
but incorrect options (distractors), posing a significant challenge in task design (Clay,
2001; Kusumawati & Hadi, 2018). Haladyna and colleagues (Haladyna, Downing,
Rodriguez, 2002) in “A Revised Taxonomy of Multiple-Choice (MC) Item-Writing
Guidelines” emphasize that all distractors should be plausible and based on students’
typical errors. A study (Ozdemir & Toker, 2025) provides insights into distractor
design in math problems, showing variations in effectiveness, some lead to misunder-
standings, while others accurately assess student understanding. CR and MC tasks
often have the same tree, i.e. they differ only in that the answers offered are
represented in the MC tasks. However, it is not always possible to compose the task
so that both formats have the same tree.

A key advantage of CR tasks is that students can identify their mistakes
(Stankous, 2016), allowing for insights into their thinking process (Chaoui, 2011).
Thus, the student’s focus is not only on the final answer but also on the steps that led
the students to the solution (O’Neil Jr. & Brown, 1998). However, some students tend
to simply skip the task, i.e. do not attempt to solve it, and thus we do not have
information about the students’ thinking (Hollingworth, Beard, Proctor, 2007).
Bridgeman (Bridgeman, 1992) states the advantages of CR tasks compared to MC
tasks. First, constructed-response (CR) tasks reduce measurement error by eliminating
the possibility of random guessing. Second, CR tasks eliminate the possibility of
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correcting the solution through feedback; in contrast, in MC tasks, the absence of the
correct answer among the options signals an error, prompting students to revise their
strategy. Third, CR tasks cannot be solved backwards, starting from the provided
answers. However, the author states that the inability to correct via feedback can also
be considered a shortcoming of CR tasks to the extent that feedback can reduce trivial
computational errors. A study (Bonner, 2013) examined the impact of format on
students’ performance and strategy use in solving MC and CR problems of equivalent
trees. A statistically significant main effect of format on performance was found, with
CR tasks being more difficult. MC tasks were associated with more diverse strategies,
such as backtracking and guessing. The author emphasizes that, depending on the
purpose of the test, MC tasks are not suitable for describing mathematical
achievement and for strengthening the problem-solving strategy that starts with the
essence of the mathematical task. According to Haladyna (Haladyna, 2004), good
distractors should be chosen by low achievers and ignored by high achievers. Sangwin
and Jones (Sangwin & Jones, 2017) examined whether there was an interaction
between the procedural task format (MC and CR) and the solution process (direct and
inverse). Students’ achievements are higher when answering MC tasks in comparison
to CR tasks. Moreover, across both task formats, student performance was higher on
tasks that required a direct approach to problem-solving compared to those involving
inverse reasoning. The findings suggest that when confronted with tasks requiring
inverse procedures, students tend to approach multiple-choice (MC) items by
verifying the provided answer options directly rather than executing the actual inverse
calculation. In a study (Katz, Bennett, Berger, 2000), students solved problems in
algebra, arithmetic, and geometry. In order to reduce sources of differences in
performance, the CR tasks and the MC tasks had the same tree. Strategies are
classified as traditional, those typically associated with solving CR tasks, and non-
traditional, those typically associated with solving MC tasks (eg, evaluation of a
potential solution). Unexpectedly, the students sometimes used non-traditional strate-
gies in the CR tasks as well. In some problems, the format of the task affects the
difficulty, but not the choice of strategy, while in others, the reverse is true. According
to Pridavkova (Pridavkova, 2023), employing diverse problem-solving strategies is
crucial for developing mathematical thinking.

A significant difference in the use of MC and CR tasks is reflected in the task
evaluation process. Reviewing CR tasks requires more time, and it can depend on the
individual who reviews them, that is, there can be inconsistencies in the evaluation
(Livingston, 2009; Stankous, 2016; Stépankova & Emanovsky, 2011). In addition to
these limitations, Chaoui (Chaoui, 2011) states another one, that tests with
constructed-response tasks contain only a few questions, which in some cases is not
enough for the given topic. Therefore, an individual’s output will differ depending on
the group of questions (Livingston, 2009). When evaluating MC tasks, less subjectiv-
ity is achieved, and the process itself is shorter; that is, the tasks are easily evaluated
(Stépankova & Emanovsky, 2011). This can also be explained by the fact that the
review of MC tasks can be done by machine, which makes the scoring process quick
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and cheap, without disagreements in opinions (Livingston, 2009). In addition to the
mentioned advantages of MC tasks, the ability to cover a large number of topics and
better test results are also mentioned (Stankous, 2016). A large number of topics
implies the use of a large number of questions, so the effect of luck when choosing
questions on the result of the examinee is reduced (Livingston, 2009).

MC tasks may not allow recognition of students’ misconceptions (Birenbaum
& Tatsuoka, 1987) and only the result of the solution process is visible (Andra &
Magnano, 2011). Barton (Barton, 2018) defines and uses diagnostic questions written
as MC questions with four provided answers of which one is correct, and each
incorrect answer indicates a specific error or misconception. Therefore, when the MC
task is an integral part of the test, it is important that none of the alternatives is
obviously incorrect, i.e. that it cannot be eliminated as an incorrect answer. When the
MC task is used in mathematics teaching, alternatives can provide the teacher with a
better insight into the knowledge and understanding that students possess. Choosing
the correct answer in MC questions is related more to short-term memory than to long-
term understanding of the topic (Stankous, 2016), so these questions are intended to
be solved faster, which means that they are not too complex (Zhouf, 2013). However,
Goecke and the authors (Goecke, Staab, Schittenhelm, Wilhelm, 2022) considered the
possibility of using CR tasks for the same purpose and concluded that it is possible to
measure declarative knowledge using different response formats, without losing
information about the ranking of individuals. They recommend that, given the choice,
researchers and practitioners should use tasks in the MC format, as this format is
simpler to administer and less expensive to assess. As one of the reasons for using CR
guestions, Livingston (Livingston, 2009) states that the respondent can choose the
correct answer among the offered answers only if he sees the answer beforehand. It is
generally accepted that CR tasks (tasks requiring recall) ask subjects to retrieve
information from their memory, while MC tasks (recognition tasks) provide an
opportunity for the subject to distinguish the correct answer among the information
provided (Birenbaum & Tatsuoka, 1987). Verbi¢ (Verbié¢, 2013) points out that there
is a difference between the number of students who know the answer to a certain
question and the number of students who provide the correct answer. This difference
is influenced by the possibility of guessing the correct answer, the way the question
is presented, and others.

In practice, a combination of these two task formats is often used, which was
especially used in large-scale international research, which allows for a deeper insight
into the similarities or differences in the application of different formats. The study
(Marcq, Donayre, Braeken, 2024) used the answers of 260.000 students from 71
countries who participated in mathematics testing as part of the Program for Interna-
tional Student Assessment (PISA) 2018. The authors investigated how the format of
the task (MC and CR) affects the probability of a correct answer and came to the
conclusion that the format of the task contributes 12% of the variance in task
difficulty. This influence was not the same across countries, while in lower-perform-
ing countries task format accounted for 30% of the variance, in higher-performing
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countries it was 10%. These results highlight challenges in comparability of
educational outcomes between different countries. In the paper (Schult & Sparfeldt,
2018), the authors studied how MC and CR tasks differ in terms of reliability and
criterion validity, using PIRLS 2006 and TIMSS 2007 scores for fourth grade
students. It was concluded that in PIRLS and TIMSS tests, reliability and validity did
not significantly depend on the answer format, and that when choosing between MC
and CR tasks, other characteristics should be considered, such as development,
administration and assessment costs. Using TIMSS 2011 data, a study (Liou & Bulut,
2020) showed that CR tasks were more difficult than MC tasks for students in Taiwan.
According to research (Photopoulos, Tsonos, Stavrakas, Triantis, 2021), students
prefer MC tasks, although they do not consider them fairer, easier, or less stressful.
Students who prefer multiple-choice (MC) tasks appreciate the simplicity of having
predefined answer options. In contrast, those who favor constructed-response (CR)
tasks feel that the MC format limits their ability to express what they have learned,
demonstrate their thinking, and generate original solutions. Hubbard and the authors
(Hubbard, Potts, Couch, 2017) investigated the effect of task format by comparing
CR tasks and multiple-true-false, which are a special case of MC tasks. Their findings
indicate that correct response rates correlate across the two formats but that a higher
percentage of students provide correct responses for multiple-true-false tasks.

Research methodology

Research questions. The research questions were designed to provide deeper
insight into the differences that task format can have on student achievement and
problem-solving processes, as well as potential implications for the teaching process
and evaluation of knowledge in mathematics.

The following research questions were asked as part of the research:

1. The influence of the format on the success of the solution: How does task
format (MC or CR) affect students’ performance in solving the same
mathematical tasks?

2. Answering and Explanation: How does task format influence the frequency
of solution attempts?

3. Problem-Solving Strategies: To what extent do students use direct and
inverse problem-solving strategies depending on the task format?

The pattern. A total of 889 students from grades five through eight, attending
three primary schools in the municipality of Novi Beograd, participated in the study.
A detailed analysis was conducted on a subsample of seventh- and eighth-grade
students, as they had already acquired the relevant mathematical content, in accord-
ance with the curriculum, enabling them to apply various procedures for solving tasks
directly. Students from grades five and six did not have access to all tasks, as part of
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the mathematical material required for solving them had not yet been covered in their
education. Moreover, their flexibility in problem-solving was limited due to a smaller
number of available strategies. For this reason, fifth- and sixth-grade students were
excluded from the main performance analysis but were included in regression models
to examine the effects of grade level and academic achievement on success in solving
tasks of different formats. In the first phase of the study, 491 students from grades
seven and eight participated (266 seventh-grade and 225 eighth-grade students). Five
students withdrew from the test, resulting in a final sample of 486 students, including
227 boys and 259 girls. The average grade in mathematics for this group was 3.84.
The second phase involved 398 students from grades five and six (232 fifth-grade and
166 sixth-grade students), including 206 boys and 192 girls. The average grade of the
students was 3.86.

The research was approved by the authorities of all three schools and was
conducted during the 2021/22 school year. Testing of seventh- and eighth-grade
students was conducted between March and April, while testing of fifth- and sixth-grade
students took place between May and June. Students completed the test during regular
mathematics classes and were informed that participation was anonymous and
ungraded.

Research instrument. Twelve tasks from the field of geometry were selected
for the purposes of the research. Each task was prepared in both MC and CR formats.
Task texts and alternatives were tested in a pilot study, in which 8 students
participated. The pilot study was used to correct and improve the formulation of the
tasks. The final versions of the tasks are presented in Table 1A in the Appendix. Three
tasks were created by the author, while the remaining ones were sourced from existing
materials and modified or adapted as needed. During the creation of the tasks, special
attention was paid to ensure that the tree in the MC task and the text in the CR task
were as similar as possible. When choosing alternatives for MC tasks, recommenda-
tions from Haladyna and colleagues (Haladyna et al., 2002) were applied to a large
extent. The tasks are grouped into four classes according to the complexity of the
requirements.

Chord and Angle. These two tasks belong to the simplest cognitive
requirements and test factual knowledge of elementary geometric concepts. In the CR
task it is necessary to enter only one word or number, while the MC task requires
recognizing the correct answer.

Rhombus (Vidovi¢, Stanojevi¢, Stuparevi¢, Stanojevi¢, Vracar, Stanci¢, 2015:
99), Trapezoid (Foy, Arrora, Stanco, 2013: 122), and Color (Final exam at the end of
primary education 2014/2015, task 5). All three tasks refer to the concept of the area
of simple geometric figures. Only the Color task was put in a real context, where the
word “area” is not explicitly mentioned in the task setting. In the MC task Color, the
provided answer choices indicate the volume of the packages being sold. Therefore,
the text of the CR task was modified to explicitly state the volume of the package. The
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Rhombus and Trapezoid tasks contain images, which simplifies solving because the
solution can be obtained by breaking the figure into parts and using only the formula
for the area of a rectangle. The answer choices in the Rhombus and Trapezoid tasks
mainly represent the areas of individual figures visible in the image.

Hypotenuse, Staircase (https://aplusclick.org/t.htm?level=9;90=715) and
Triangles (Matematicki list za u¢enike osnovnih $kola, 2017: 17). All three tasks are
related to triangles. While the Hypotenuse task tests elementary knowledge of the
Pythagorean Theorem, the Staircase and Triangles tasks require a higher level of
thinking. In the Staircase and Triangle tasks, the data are not given in the text, but the
student must read them from the pictures and then apply the corresponding statements.
The distractors in the MC version of the Hypotenuse task are clearly incorrect if the
student understands the properties of a triangle, whereas in the MC version of the
Staircase task, distractors can be eliminated solely by analyzing the image. This
selection of distractors allowed testing the application of the elimination strategy in
solving MC tasks.

Tangram (BIGZ, Second written assignment A, Question 6), Tetris (Final exam
at the end of primary education 2018/2019, task 15), Gardener (Pavlovi¢ Babi¢ &
Baucal, 2009: 37) and Mondrian (Ani¢, Kosanin, Stankovi¢, 2020: 127) . These tasks
are characteristic in that the difficulty of the task changes depending on the format,
that is, CR tasks are more difficult. This is especially pronounced in the Mondrian
task, where the MC variant requires recognition of the Mondrian square, and the CR
variant requires the creation of the Mondrian square. The remaining three tasks from
this group were used for testing other variants of the MC tasks. The MC variants of
the Tetris and Gardener tasks represent MCb tasks, while the MC Tangram task
represents an MCm task.

Fifth-grade students can solve the Rhombus and Trapezoid tasks by breaking a
figure into parts and using the formula for calculating the area of a rectangle, but the
geometric figures rhombus and trapezoid are covered only later. The Chord, Angle,
Color, Tangram, Tetris, and Mondrian tasks can be solved in the fifth grade, the
Staircase and Triangles in the sixth grade, and the Hypotenuse and Gardener in the
seventh grade. Seventh and eighth grade students are given the opportunity to apply
multiple problem-solving procedures.

Procedure. To assess students, the twelve tasks (see Table 1A) were divided
into three tests (Test 1, Test 2, Test 3) for seventh and eighth grade students, each
containing four different tasks. Each test had two versions, version A and version B,
which differs from each other in the format of the task, i.e. each version contained two
CR and two MC tasks. In this way, it is ensured that each student solves both formats
of the task. In each grade, students were divided into two groups that took two
different tests. Within the groups, students were divided so that some took version A
and others took version B.
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Since eight of the twelve tasks include elementary content from geometry,
which is covered already in the fifth grade, in the second stage of the research we
prepared two tests (Test 4, Test 5), for fifth and sixth grade students according to the
same principle as for seventh and eighth grade students. The structure of the five tests
used and the number of students who solved them are given in Table 1.

Table 1. Distribution of tasks in tests

Number Test tasks
The name of the test of students ~ CR format MC format
TEST 1
) Hypotenuse Chord
Version A 4 Staircase Rhombus
. Chord Hypotenuse
Version B 76 Rhombus Staircase
TEST 2
. Tangram Color
Version A 92 Tetris Gardener
. Color Tangram
Version B 90 Gardener Tetris
TEST 3
. Trapezoid Angle
Version A 9 Mondrian Triangles
) Angle Trapezoid
Version B 75 Triangles Mondrian
TEST 4
. Trapezoid Chord
Version A 9 Mondrian Color
. Chord Trapezoid
Version B 98 Color Mondrian
TEST 5
_ Tangram Angle
Version A 101 Tetris Rhombus
_ Angle Tangram
Version B 104 Rhombus Tetris

The tests are formatted so that students have enough room to work on both task
formats. Students were not required to show their work but were instructed to attempt
each task to the best of their ability.

Students answered questions about gender, grade and end-of-semester math
grade. Teachers were present in the classroom during the 30-minute test.
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Data analysis. When solving MC tasks, students have the opportunity to guess
the correct answer, so a procedure was used that corrects the success rate and thus
eliminates the influence of guessing.

A correction was applied to tasks with four answer choices, only one of which
was correct. The correction is calculated according to the following formula: p = q +
(100 - q) - 1/4, where p is the obtained percentage of students with the correct result
and q is the percentage of students who know the solution (Chan & Kennedy, 2002),
soitis

_ 4p-100

- ).

The following statistical analyzes were used in data processing: descriptive
statistics, z-test for testing the equality of proportions of two sets at a significance
level of .05, logistic regression to evaluate the probability of success of the solution
and chi-square test of independence. The statistical package SPSS (version 25) was
used for data analysis.

Results

Table 2 shows the percentages of seventh and eighth-grade students who
correctly solved nine tasks, in CR and MC format. Each MC task contained four
offered answers, only one of which was correct. The fourth and fifth columns of the
table show the results of the test of equality of proportions, which examined the
statistical significance of the difference in the success of solving between the two
formats. In eight of the nine tasks, students achieved significantly higher success in
the MC format. The only exception was the Angle task, where the difference in the
percentage of correct responses between the two formats was not statistically
significant.

To neutralize the potential effect of guessing in the MC tasks, the results were
additionally corrected by applying formula (1), in accordance with the model (Chan
& Kennedy, 2002). After correction, the difference in success between the formats
remained statistically significant only in the Triangles task, in favor of the CR format
(columns 6 and 7).

The last two columns in Table 2 show the percentage of students who did not
try to solve the tasks, i.e., they left the task unanswered. The results show that a
statistically significantly higher percentage of students skipped tasks in the CR format
compared to tasks in the MC format. While the number of students who did not answer
the MC tasks was negligibly small, the rate of non-answers for the CR tasks ranged
between 9.3% and 42.1%.

284



Trnavac, D., Luzanin, D.: Does Task Format Matter? An Empirical Study ...
350PHUK PAJIOBA ¢ I'O/I. 28 ¢ EP. 27 ¢ JIELIEMBAP 2025 ¢ 251294

Table 2. Distribution of correct answers and non-answers of 71" and 8t
grade students on nine tasks in relation to the format of the task

correct i non-
task format =n answer z-values cs;\::c tiVoln z-values  attempted  z-values
[%] [%]

Chord CR 76 19.7  -3.269%%* 19.7 -0.933 25.0 3.935%==
MC 74 446 26.1 27

Angle CR 75 827 0.851 82.7 1.902 9.3 2.774%*=
MC 79 772 69.6 0

Rhombus CR 76 118 -4.008%** 11.8 -1.479 421  4.107%*=
MC 74 405 20.7 12.2

Trapezoid CR 79 24.1 -2.61%** 24.1 0.173 253 3.422%*=
MC 75 440 253 53

Color. CR 90 333 3437 333 -1.603 30.0 35.402%%=
MC 92 58.7 449 1.1

Hypotenuse CR 74 527 -2.845%%# 52.7 -1.748 18.9 3.595%=%=
MC 76 75.0 66.7 1.3

Staircase CR 74 20.3  -2.877%** 203 0.372 405 5.668**=
MC 76 421 228 26

Triangles CR 75 107 -2.348%%* 10.7 2.823*=* 38.7 5.334%3®
MC 79 253 04 38

Mondrian CR 79 114 -2.600%** 114 1.712 253 3.422%=#
MC 75 28.0 4.0 53

Note: *p <.05. **p < .01. ***p < .001.

To examine the extent to which factors such as school success and class can
influence the success of solving tasks, in addition to the format of the task, the grade
in mathematics, and the class the students attend was also included in the logistic re-
gression model, whereby these factors were treated as potential confounders (Table 3).

The results of the analysis showed that the grade in mathematics is a
statistically significant predictor of success in eight of the nine observed tasks. Since
all regression coefficients are positive, it can be concluded that students with better
academic performance were more likely to solve the tasks correctly, regardless of the
format in which the tasks were presented.

When it comes to task format, it was a significant factor in seven of the nine
tasks. In six of these seven cases, the success of solving was higher in the multiple
choice (MC) formats.

The grade effect was statistically significant on all tasks except the Angle task,
with older students generally performing better. This finding indicates that the
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difference in educational level, that is the degree of mastery of the relevant material
affects the probability of correctly solving the tasks, regardless of the format.

Table 3. Logistic regression models for the nine tasks

Factor Chord  Angle Rhombus Trapezoid  Color  Hypotenuse  Starcase  Trangles  Mondrian

Format
CE - FogHEE -017  -1ERIEE ] )] 553+ 121G+ -1 073 -1.146%% - BRlEEx
(249" (262) (330) (.284) (:308) (410 (380) (468) (31D
Math 331EsE gQlEk g)gREE Bla*es 13554+ Dg5EE BlgEEE 134 TR
grade (117 (.116) (.148) (159) (21 (138 (183) (.208) (181}
Grade
level
" -B31* -232 - 300* - 784 -1.190 563 - 705 535 - 5l4*E
(34D (415 (431) (388) (407 (410 (386 (440 (445
g -515 066 -lladrEr Qg =704 -am
(371 (. 406) [447) (414) (440) (449)
it - G1gE -4B LTRdEER ] OQT)wee D A7THEH - g
(368) (378) (447) (0414) (439 {407y
const, 1323 -3 Sl52pEe DoTgrer g a0heed S22 -1.30ge -1.B58%* -] g3
(539 (510} (635) (7043 (.068) (.69%) (780 (832} {240y
HL® 10202 L343 11.031 1852 19.758 1455 12393 14 840 B985
(251) (.B05) (137 (870) (011) (934 (135) (062} (345)

Note: baseline category: MC (format); 8™ (Grade level)
aparameter estimate, ® Standard error, ¢ HL — Hosmer and Lemeshow’s test,
Statistic-value of chi-square statistic. *p <.05. **p <.01. ***p < .001.

To examine whether there is a relationship between the format of the task and
the giving of an explanation, regardless of whether the answer is correct or incorrect,
a chi-square test of independence was applied. The results show that there is a
statistically significant relationship between the formats of the tasks Rhombus (y? =
5.37, p<.001), Color (3?=17.75, p < .001) and Triangles (x%>= 10.95, p < .001) and
giving explanations in the task, i.e. in all three CR format tasks, students gave
explanations more often.

Table 4 shows the representation of the selection of alternatives in solving MC
tasks that contain four alternatives, of which only one is correct. The analysis shows
that students most often eliminate one, less often two alternatives, but do not
systematically check the offered answers in relation to the task conditions.

Students were significantly less likely to choose those alternatives that were
obviously incorrect. The Hypotenuse, Chord, and Mondrian problems contain at least
one such clearly incorrect alternative, with less than 6% of students choosing those

286



Trnavac, D., Luzanin, D.: Does Task Format Matter? An Empirical Study ...
350PHUK PAJIOBA ¢ I'O/I. 28 ¢ EP. 27 ¢ JIELIEMBAP 2025 ¢ 251294

alternatives. In contrast, in the Triangle task, where none of the incorrect alternatives
were easily eliminated, it was observed that each incorrect alternative offered was
chosen by more than 10% of the students. Students rarely use the picture to evaluate
the solutions offered as a way to choose the correct answer.

In the Staircase task, students could visually estimate the length of the
segments, but more than 10% of students chose the incorrect alternatives. 24% of
students applied the Pythagorean theorem in the Rhombus task, and 28.6% in the
Trapezoid task, even though it was not necessary.

Table 4. Distribution of choice of alternatives of 7th and 8th grade
students on nine MC tasks

Alema- chord G0 P TR ol FRST sae G2 en

n=79 n=74 n=75 n=76 n=79 n=75
a 243> 7.6 8.1 14.7 18.5 3.9 118 342 28.0
b 24.3 3.8 18.9 9.3 16.3 75.0 211 253 46.7
v 446° 101 16.2 26.7 58.7 18.4 19.7 26.6 5.3
g 4.1 77.2 405 44.0 4.3 1.3 42.1 101 8.0

anumber of students who solved the task in MC format
b percentage of students who chose the alternative, ¢the correct alternative is in bold

In the Tangram task, which has two correct answers, the CR variant was solved
correctly by 60.9% of students, and the MCm variant by 41.1% of students. In the CR
format, 6.5% of the students gave one correct answer, and in the MCm format, 45.6%
of the students gave one correct answer. In the case of the Tetris CR variant, 7.6% of
students solved it correctly, and the MCb variant, which has two correct answers, was
solved by 26.7% of students. One correct answer was given by 11.1% of students by
circling Figure 4. The Gardener task, with the solution procedure for both formats,
was solved by 1.1% of students in the CR variant and 3.3% in the MCb variant. The
MCb variant of the Gardener task shows that 54.4% of students filled in the table
correctly, but did not show the solution procedure.

Discussion

The obtained results indicate that a higher percentage of correct answers in the
MC format of the task cannot be interpreted solely as an indicator of a higher level of
knowledge or understanding.

The high rate of solving MC tasks, while at the same time a significantly lower
percentage of attempts in CR format tasks, suggests that students approach MC tasks
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even in situations where they are not sure of the solution, probably relying on a
guessing strategy, which is in line with findings (Sangwin & Jones, 2017).

This interpretation is further supported by the fact that, after correcting the
results to approximate the probability of correct responses due to guessing (Chan &
Kennedy, 2002), the advantage of the MC format almost completely disappeared.

However, it is important to note that this correction is an approximation
because it is based on assumptions about the probability of random selection and an
even distribution of responses, which may not always correspond to the students’
actual strategies. Therefore, the results after correction should be interpreted as an
indicative rather than an absolute indicator of actual knowledge.

The behavior of students in skipping tasks, i.e., missing answers, can be
considered expected considering that MC tasks are not negatively scored, so students,
even when they did not know the correct solution, often chose an answer, which
indicates the possible use of a guessing strategy.

Haladina (Haladyna, 2004) points out that in some tests, the subjects are
distracted from guessing, so they usually skip a large number of tasks, which is not
the case in this research. On the contrary, CR tasks require independent formulation
of answers, and students, faced with uncertainty or lack of knowledge, more often
decided to skip them.

Authors Chan and Kennedy (Chan & Kennedy, 2002) state that there are types
of MC questions that offer no advantage over equivalent CR questions because the
answers to CR questions are obvious, and therefore, such CR questions are no
different from MC questions.

The Angle task, which in the CR format required only the input of a numerical
value, was probably perceived as simpler and more familiar, so the lower non-
response rate indicates that students more often try to solve the task when its form is
clear and when it seems accessible. This indicates that the structure and demands of a
task, not just its format, can significantly influence students’ motivation to approach
solving. The Angle task shows that declarative knowledge does not change as a func-
tion of format (Goecke et al., 2022).

Only in the case of the Triangle problem, the students more successful in
solving the CR format, but only after the correction of the results. The mentioned task
requires several steps of solving, that is, it cannot be solved quickly, which is not a
characteristic of selected-response tasks (Zhouf, 2013).

The findings also indicate the importance of motivational factors in solving
tasks. Tasks that require independent formulation of answers can be perceived by
students as more demanding, especially when there is no external framework to offer
them guidelines (such as answers offered in MC format). Such tasks can cause some
students to feel insecure and lead to not trying to solve them at all. In contrast, MC
tasks may seem more accessible because they imply that it is possible to solve without
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complete understanding, which may increase students’ willingness to try to answer,
even if by guessing.

The inclusion of grade and prior knowledge as control variables allowed
differentiation of the effects of educational level and prior knowledge on solving
success.

As expected, students in the fifth and sixth grades had lower results, which can
be explained by the discrepancy between the tasks and the level of knowledge they
had acquired by then. In addition, students with a higher grade in mathematics per-
formed better.

These findings confirm that differences in performance are not only determined
by the format of the task, but also by available solving methods, prior knowledge, and
achievement in mathematics. However, the effect of task format remains significant
even when grade and math grade are controlled for, further confirming that the differ-
ences between MC and CR formats are not simply due to differences in the knowledge
level of students in different grades.

With the CR tasks Rhombus, Color, and Triangles, the explanation, that is, the
solution procedure, is shown more often. This indicates that the students use a direct
solving strategy, starting from the conditions of the task towards the goal, and they
give an explanation that indicates the way of thinking.

Students presented procedures when they had no alternatives offered, which
may indicate that the CR format increases motivation to engage in solving.

These results indicate that students primarily use the direct solving strategy,
especially in the CR format, while the inverse strategy in the MC format is not
dominant. Instead of analyzing the offered alternatives, students often just circle one
of the answers intuitively, without checking and explaining. The low frequency of
visual evaluation and the absence of systematic elimination indicate a limited use of
the inverse approach.

This finding partly deviates from the results of (Sangwin & Jones, 2017), which
indicated an asymmetry in cognitive strategies in different question formats, where
multiple-choice often encourages inverse and constructed-response tasks a direct
approach. Based on the obtained results, it can be assumed that the students in this
sample did not develop flexibility in solving tasks or awareness of the different
strategies they can use depending on the structure of the task.

The application of the Pythagorean theorem in tasks where it is not necessary
may indicate automaticity in the solving process, where students resort to the most
familiar formulas instead of analyzing the task’s requirements.

This is an important finding that can serve as a basis for the development of
teaching interventions aimed at choosing appropriate strategies.
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Conclusion

The results show that task format affects not only the accuracy of students’
responses but also their willingness to attempt problem-solving. The high rate of
skipped items in the constructed-response (CR) format, compared to the near-
universal answering of tasks in the multiple-choice (MC) format, points to the need
for systematic development of students’ self-confidence and their readiness to engage
with tasks even when uncertain about the outcome. Moreover, the findings suggest
that both task format and question phrasing can shape students’ perception of
difficulty and accessibility, which has direct implications for their motivation and
engagement in mathematics instruction.

Students in this study predominantly rely on direct problem-solving processes,
regardless of question format, both in multiple-choice (MC) and constructed-response
(CR) tasks. Although MC tasks allow for the use of inverse strategies (e.g., evaluating
the given answer options), students rarely adopt such approaches, even when they
could potentially simplify the problem-solving process. The results underscore the
need for mathematics instruction to systematically incorporate the examination and
comparison of different problem-solving approaches, including both direct and
inverse strategies.

This pedagogical shift can be fostered through tasks that explicitly require
students to analyze solutions, verify the accuracy of given answers, apply backward
reasoning, and evaluate the efficiency of various procedures.

Particular emphasis should be placed on metacognitive guidance, enabling
students to develop the ability to recognize when and why a specific problem-solving
approach should be applied.Rather than relying solely on task format as a stimulus for
problem-solving strategies, mathematics instruction should be designed to provide
students with opportunities to actively compare different approaches, develop reflec-
tive understanding of their mathematical procedures, and become aware of the cogni-
tive processes that lead to solutions.

Future research should focus on a deeper analysis of motivational and
metacognitive factors that influence students’ choice of problem-solving strategies
across different task formats. It is particularly important to examine how instructional
programs and targeted interventions that promote the use of inverse approaches and
foster students’ self-confidence may affect their performance and attitudes toward
mathematical tasks. In addition, further investigation is recommended into the impact
of educational context and content on strategy selection and motivation. The inclusion
of qualitative methods, such as interviews and classroom observations, could offer
valuable insights into the underlying reasons and mechanisms that shape how students
approach mathematical problem-solving.
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Table 1A. Tasks used in the study

Task name  CR task text

MC task text

Chord The line segment that joins any

two points on the circle is called

Write the answer on the line.

Chord is:

a) line segment which connects
the center of the circle with a
point on the circumference;

b) line segment which has one
point in common with the circle;
v) line segment whose endpoints
belong to the circumference;

g) line segment which there are
no points in common with the
circumference.

Circle the letter in front of the
correct answer.

Angle How many degrees does the

straight angle have?

How many degrees does the stra-
ight angle have?

a) 90° b) 360° v) 190° g) 180°
Circle the letter in front of the
correct answer.

Calculate the area of the shaded
figure in the picture if the points
M, N, P and Q are the midpoints
of the sides of the rectangle
ABCD.

Rhombus

D P Cc

24cm | Q N

70cm

The points M,N,P and Q are the
midpoints of the sides of the
rectangle ABCD. What is the
surface area of the shaded figure
in the picture?

0 3 c

o

70em

a) 210cm?  b) 1680cm?

V) 1470cm? g) 840cm?
Circle the letter in front of the
correct answer.

Trapezoid — 16m

6cm

<-—— 8cm

What is the area of the shaded
part in cm? in the picture above?

16em

6cm

!

8cm —

What is the area of the shaded
part in cm? in the picture above?
a)24 b)44 v)48 g) 72
Circle the letter in front of the
correct answer.
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Task name  CR task text MC task text

Color Marko wants to paint a wall 4m Marko wants to paint a wall 4m
long and 3.2m high. long and 3.2m high. One liter of
One liter of paint is required to paint is needed to paint a 5m?
paint a 5m? wall. wall. The paint store sells differ-
The paint store sells paint in ent packs of paint and each has a
one-liter packages. volume written on it. Marko
What is the minimum number wants to buy the smallest package
of liters of paint should Marko with which he can paint the wall.
buy to paint the wall? Which package will Marko buy?

Circle the letter in front of the
correct answer.

a) 1l package. b) 2l package.

v) 3l package. g) 41 package.

Hypotenuse Calculate the length of the The legs of a right-angled trian-
hypotenuse of a right-angled gle are 4cm and 5 cm.
triangle whose legs are 4 cm What is the length of the hypote-
and 5 cm. nuse? a) 3cm b) V41cm v) 9cm

g) —V41cm
Circle the letter in front of the
correct answer.

Staircase Nikola builds a staircase. All steps Nikola builds a staircase. All
are of equal height and all treads steps are of equal height and all
are of equal width. What is the treads are of equal width. What
height X of the staircase? is the height X of the staircase?

a) 50cm b) 80cm v) 200cm
g) 100cm
40em L A
%z N
30° Circle the letter in front of the
correct answer.
Triangles Triangles ABC and BEM are Triangles ABC and BEM are

isosceles (AC=BC, BM=EM)

and congruent. Look at the picture!

Determine the angle CAE.

isosceles (AC =BC,BM = EM)

and congruent. Look at
the picture!

Angle measure CAE is:

a) 70°

b) 40°; M\

V) 35°; / \ [/I \\

Circle the letter in front
of the correct answer.
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Task name  CR task text MC task text
Tangram One of the most famous Chinese One of the most famous Chinese
puzzles is the tangram. Literally puzzles is the tangram. Literally
translated, tangram means seven translated, tangram means seven
boards of skill. It consists of boards of skill. It consists of
seven parts called tani. seven parts called tani. The goal
The goal of the tangram is to of the tangram is to form a given
form a given shape from these shape from these seven tanas.
seven tanas.
Mark the pairs of congruent
triangles in the picture. 2 6
1 5
4
3 7
Circle the letter in front of those
statements that are correct.
a) Triangles 1 and 4 are
congruent.
b) Triangles 4 and 6 are
congruent.
V) Triangles 1 and 7 are
congruent.
g) Triangles 1 and 2 are
congruent.
Tetris Tetris is a logical video game Tetris is a logical video game

created on June 6, 1984.

The game uses pieces made up

of four matching squares.

The figures used in the game of
Tetris are shown in the picture.

SELEL

How many axes of symmetry does
each of the figures shown have?
Write it in the table.

Figure F1 | F2 |F3 | F4 | F5|F6 | F7

Number
of axes of
symmetry

created on June 6, 1984.

The game uses pieces made up
of four matching squares.

The figures used in the game of
Tetris are shown in the picture.
Circle the number below each of
the figures shown that has more
than one axis of symmetry.

it das7e
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Task name  CR task text MC task text
Gardener The gardener wants to fence the A gardener has 32 meters of
garden. He is considering the fence and wants to border the
following plans. garden. He is considering the
How many meters of fence are following plans.
needed for the garden on plan A, . 5 ,
and how many for the garden on A i .
plan B? Which garden needs y ,
more meters of fence? Circle either Yes or No on both
A . 5 plans to indicate whether or not
i . the gardener can border the
G - garden with 32 meters of
'm fencing.
= Using this plan,
Garden
plan made with 32 me-
ters of fence?
Plan A | Yes/No
Plan b Yes /No
Mondrian The famous Dutch abstract painter The famous Dutch abstract

and art theorist Piet Mondrian
inspired mathematicians to come up
with an interesting mathematical
problem. A Mondrian square is a
square whose side length is a natural
number, and is divided into
rectangles such that each of them has
different dimensions, which are also
natural numbers. Rectangles with
dimensions 3x4 and 4x3 are
considered rectangles of the same
dimensions. The picture shows an
example of a Mondrian square meas-
uring 10x10.

7

21

10

Draw a 4x4 Mondrian square
divided into two rectangles.

painter and art theorist Piet
Mondrian inspired mathemati-
cians to come up with an interest-
ing mathematical ~ problem. A
Mondrian square is a square
whose side length is a natural
number, and is divided into
rectangles such that each of them
has different dimensions, which
are also natural numbers. Rectan-
gles with dimensions 3x4 and
4x3 are considered rectangles of
the same dimensions. The picture
shows an example of a Mondrian
square measuring 10x10.

Circle the letter below the picture
that represents Mondrian’s 4x4
square divided into two rectangles.

a) by v) 9

2 4 [ a
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