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E®EKTU JPYIITBEHOI KOHTEKCTA ITAHIEMWJE
COVID-19 HA OBPA30OBHE ITOJINTUKE’

Caxerak: [IpymTBeHn KOHTEKCT je jefaH off ferepMuHninyhux ¢axkropa y Kpenparmy
06pa3oBHMX MOMUTHKA U, TTOCeOHO, KypukynyMma. CBpxa pajia je a pasMOTpU IIpuIa-
rohaBame MaTeMaTMYKOT KYPUKYIyMa aKTyelTHOM KOHTeKCTY nannemuje. ITonasehu ox
UCTOPMjCKOT pa3Boja MaTeMaTUYKOT KypuKyayMa y CpOuju 1 peTHoCTaBKe Jja Cy YCTIOBU Y
OPYLITBY YCIOBU/IA IIPOMEHY KYPUKY/IyMa, XUIIOTETUYKO JENYKTUBHOM METOLOM €BUJEH-
TUParbeM I KOMIIaPALMjoOM MICKYCTaBa KOHCTATOBaHE CY U JMCKYTOBaHe KapaKTePUCTUKE
npoleca IaHuparba, OpraHN30Bakba U peannsanyje HacTaBe MaTeMaTKe Y ITaHJeMUjI.
JIMcKyTyje ce 0 HAYMHY Ha KOjU Cy JPYIUTBEHM KOHTEKCT U IPYIITBEeHe MHCTUTYLUje YTH-
Lja/Iy Ha pasiyKe u3Meby IIaHMpaHOT ¥ MMIUIEMEHTVPAHOT MaTeMaTHYKOT KYPUKYIyMa.
3aK/by4yeHo je fia je KyPUKYTyM IIpeyCMePeH Ka MOJEPHUCTUYKOM IIPUCTYILY Y3 OCTIOHAL]
Ha MHPOPMALVIOHNM TeXHOIOTHjaMa.

Kipyune peun: (moct)mopepansam, COVID-19, nHoMalIoHe TeXHOIOTUje, Mefuju
KOMYHIUKAIIje, MATEMAaTIIKI KYPUKYIYM

YBogHe HaTOMeHe

JIpylITBeHa CTBApHOCT OITIefia Ce U Y HaM3I/Iel] M3[BOjeHOM CeTMEHTY 00pa3oBarmba
Kao IITO je MaTeMaTUIKV KyPUKYTyM. VICTOpUjcKH, KapaKTep KypUKYIyMa U3 MaTeMaTuKe
Y OCHOBH je 610 Offpa3 Ky/ITypHOT KOHTeKCTa. Pas3nmmunre Teopujcke opujeHTanuje, Koje
Cy y ABajieceToM BeKy O1mie OCHOBA 3a IIPOMeEHe y CICTeMy MaTeMaTH4YKor 00pa3oBatba,
IIOBeJIe Cy 0 HOBMX KOHTPOBep3u Koje ce ndMely ocrasior mpenamajy y HouMary OIIITET
KypUKy/IyMma IIa i, crerpuduano, MaTeMarndkor Kypukyryma (Klafki, Schulz, von Cube,
Moller, Winkel, &Blankertz, 1994). [Taugemuja COVID-19 je mpomMeHnIa fPYIITBEHN
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KOHTEKCT VI M3a3BaJla IPOMeHe y Pa3IMYUTIM CeTMeHTUMa QYHKIMOHNUCAba IPYIITBA
U IPYLITBEHNX IIOJINTHKA, ITa 1 y cdhepu obpasoBama u 06pasoBHux nommrrka (Vuletic,
2020). Mnax, HallOHa/IHM OATOBOPY Ha IaHJIEMIjy ¥ CBeTy oOpasoBama BpJIO CY pa-
3muanTy. Ha Koju HauyH je maHAeMuja yTUIlala Ha MaTeMaTudKu Kypukynym y Cpouju?

O xkypuxkynymy

Kpennmo o objamrmerma TepMUHA Kypukyaym. Y pasnumdauTuM TyMademuma Ky-
PUKYTyM O3HaYaBa HaCTAaBHM IUIaH U IPOTpaM MM KaTajIoT 3Hakha WIV KOMIIEHIVjyM
Koju ydeHuUIu Tpeba fa ycBoje y3 momoh yunrerma. ITog KypukymrymoM ce mogpasyMe-
Ba KOHKPETaH JIpXKaBHU TOKYMEHT 3a yIIpaB/batbe BaCIUTHO-00Pas0OBHOM JiellaTHOLINY
y HIKOJIaMa, ajIi Ce€ MOXKe PasyMeTH M Kao AMJAAKTUIKM a/ITOPUTaM I10ydaBamba, OfHO-
CHO MTaXK/BMBO IUTAaHVMPAHO yUee U IToyyaBame. ETumonommku curriculum metamorphosis
O3HauaBa Iepyoj BpeMeHa TOKOM Kora ce cefnia ofgpehena crasa (curriculum vitae).
Kypukynym obyxBaTa HayqHO [TOCTaB/bakbe IM/beBa U 3a/jaTaka, M300p caapkaja, ae-
¢uHMCabe HACTAaBHOT IUIAHA 1 IIPOTpaMa I II0CTaB/bakbe M OPraHNU3alUjy OCTBApUBatha
HACTaBHOT IIPOIleca I eBalyaluje pesyarara, obyxsarajyhu u popmanne n Hepopmante
cagpxaje U Ipoliece KOjuMa YYeHUIY CTUYY 3Halbe, pasBUjajy CllocOOHOCTH, U3rpabyjy
CTaBOBe, MUILIUbEHA U BPELHOCTY BaCIUTHO-00pa3oBHOM AenatHourhy mikone. Takobe
Ipy>Xa MeTOIMYKe CMEPHUIle HACTABHMX MeTOJa, CUTyalllja U CTpaTeruja, CMepHUIe
BpeJHOBaba OCTBAPEHOCTH MCXOIa, a AudepeHnupa ce npema GoKycy Ha cafpxaj, yue-
HUKa JWIN OPYIITBO, HACTABHM IIpeAMeT VM HayuHy aycuniuimHy (Bognar & Matijevié,
2002). Kypuxynym ce ocTBapyje y3 yBeK IpUCyTaH u orpanndasajyhu ¢akrop, 6ynyhu
Jia ce OfiBMja y BpeMEHCKMM (M IpyTuM) OKBUPYMA (IITO HAC CIIpedaBa a OCTBAPUMO CBe
mTo moxkenumo). OBa unmbeHNIa JOIIIA je 10 U3pakaja Y KOHTeKCTy maHfgemuje. Cam
KOHTEKCT ITaH/ieMIfje MOXKe Ce aHA/IM3MPATH Kao (PaKTOP KOjI je IPOMEHNO KYPUKYIYM.

Kapa roBopymo o 06pa3oBHIM IapafurMama, jefiHa off 3Ha4ajHIX KOHTPOBep3n y 06pa-
30BHOj Teopyju je crop u3Mehy MopiepHe 11 IOCTMOJiepHe Koja 3arounbe ca Xajierepom
(Heidegger). Y ocHOBM IprcTyTIa MOIepHM3MA je YBepeme fia je YHIBEP3yM je[UHCTBEH,
IIOBPILEH 1 CIIPeMaH 3a MOTITYHO objalllberbe aHaIMTUIKNUM npuctymnom. Hacrasa je ,,uH-
TeIeKTYa/INCTUYKA , yCMePeHa CK/bYIMBO HA MHTeNeKTyanHu passoj (Bandur, 1985).
Hacynpot memy noctMopiepHI3aM, KOjy IPeiCTaB/ba peaKlyjy Ha MOJePHM3aM, 3aCHOBAH
je Ha BepoBalby Jla )KUBUMO y CBETY NeIMMIYHNX 3Hakba, TOKA/THIX Hapalllja, apIiyjaTHyX
uctuHa u eBonyuuje upenturera (Lyotar, 1988). [lok je 3a MomepHM3aM KapaKTepUCTHU-
YHO TPaKelbe jeJUHCTBEHOT ITPABOT O/ITOBOPA, 33 IOCTMOZIEPHNI3aM je KapaKTepUCTUIHO
[pUXBaTabe PasINIUTUX OATOBOPA U PAsINIUTUX Ae(DUHAIN]A KO je[fHAKO BPEIHNUX.
ITocTmonepHM3aM ofballyje la ce CBET MOXKe pasyMeTH ITOMONY jenMHCTBeHe Teopuje 1
HaIJlallaBa 3Ha4aj IPYIITBEHOT KOHTEKCTA. Y LIeHTPY HaCTaBHMUX aKTUBHOCTH j€ YIEHNUK, a
HacTaBa je 3aCHOBaHa Ha CIIOHTAHMM MHTepPeCoBamIIMa yUeHNKa, FberoBUM MoryhHoCTIMA
U crioco6HoCTNMA (IITO CYLITMHCKM 3aXTeBa MHAMBUyann3oBany Hactasy) (Bandur,
1985). MopnepHM3aM MOXKeMO IIpero3Haty y TajmopoBoj KOHIenujyu KypuKyIyMa Koja
ce cBOAIM Ha 4 ocHOBHA ITama: Koje 3ayjaTke skenn fa octeapu fpxkasa? Koja he o6pa-
30BHA MCKYCTBa OMOryh1TH ocTBapuBame THX 3ajjataka? Kako Ta nckycrsa epukacHo
opranusoBaru? Kako Mo>xeMo yTBpAuTH fia mu ¢y T 3afanu ocreapenu (Tyler, 1949)?
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3a Hally AMCKYCH)Y 3HAYajHO je MMATHU y BULy KOHTPACTE 3aTBOPEHOT ¥ OTBOPEHOT
KypUKyITyMa. BuxeBnopucridke mapagnrMe 3aCHOBaHe Cy Ha IICMXOIOUIKOM eMIIMPU3MY
U COLMO/IONIKOM HMO3UTUBU3MY 1 LIM/BHO YCMEPEHOM ,,KUOePHETUIKY OOIMKOBAHOM
IpucTyIy HactaBHOM poliecy (Bandur, 1991). V ocHOBU OBe Iapafurne je ycMepeHoCT jia
ce Kpo3 o6pasoBarbe jeiHKa MPUIIPEMH 32 HU3 CIIeNVIQIIHUX aKTUBHOCTI. 3a Kpenparme
KYPUKY/TyMa y 0BOj MapajurMiy HOTPEOHO je yTBPANTU (parMeHTe KOji YiHe CrieliuUIHe
HIOCTIOBE 1 YTBPAUTH KOje Cy clioco6HOCTH, PopMe MOHAIIAkA, HABMKE 1 3HAkba IIOTPEOHL.
OmepaTBHY 3afjallM y OBAKO KPEMPAHOM KYPUKYTyMy Cy KOHKPETHM, TeDUHNCAHN 1
HaplujalHIY, TOK je KyPUKYIyM CBOjeBPCHA cepija MCKycTaBa Koja he memy u maze Bo-
IUTK Ka ocTBapemy THX 3afaTaka (Ibid). 3a saTBopeHU KypUKyIyM je KapaKTepUCTUIHO
fla Cy IPENM3SHO ONlepalliOHaIN30BaHy LIM/bEBY YI€Hba, [ Cy MOjeAVMHI KOPaIy KOjy BOfie
Ka OCTBapemy IM/beBa TAYHO OffpeleHN 3a CBaKM CTeIleH IIKOIOBamha, a [ja Ce CIIOHTaHe
VHULYjaTBe YY€HNKA M YIUTe/ba 3a MCTPAKMBakbe M TPaKehe OPUTMHATHUX Pellermha
cMaTpajy Kao oMeTajyhu n ycmopasajyhu 3a octBapuBare nmbesa Hactase (Posch, Larcher,
Altricher, 1996). ITour 1 capagHULIM UCTUYY TACUBHY YIOTY YY/Te/ba KA0 TEXHIYKIX U3BP-
mMTe/ba KypUKYIyMa y 4ijoj M3pajiu HUCY yaecTBoBanu. Heycrnex ce, y oBoj mapagurmu,
HPUINNCYje HECTPYIHOCTHU YIUTe/ba U BIXOBO]j HEJOBO/BHO] CTPYIHOj OCIIOCO6/bEHOCTIL.

C npyre cTpaHe je OTBOpeHM KYPUPKYITyM HACTa0 Kao peakijija Ha 3aTBOPEHY Ky-
puUKynyMcKy Teopujy. OH CBOje TeopujcKe OCHOBE MMa Y IPOTPECUBHOM BacIUTaIbY, Kao 1
PasIMYUTUM CaBPEeMEHMM IICHMXOJIOIIKIM TeopHjaMa Kao LITO Cy XyMaHM3aM, KOHCTPYKTH-
Br3am, [apHepoBa BUIIECTPYKa MHTEIUIE€HIIN]A U COLMOIOMIKIM TeOpMjaMa MYATUKYIITY-
pU3Ma, eMaHLMIIALMje ¥ KPUTUYKO]j Teopuju. OBaKaB KyPUKYITyM JOBOAM y BE3Y [yXOBHO
Hay4HY (MCTOPMjCKO-XepMEHEYTUYKY) YCMEPEHOCT 1 MO3UTUBUCTUYKY (MCKYCTBEHO-
eMIIPUjCKY ¥ eKCIIepYMEeHTAIHY) JUAAKTUYKY opyjeHTanujy. KapakrepucTike oTBOpeHOr
KYPUKYITyMa Cy: pe3y/ITaT IIpolieca yuerma Hije off odeTKa yTBpheH Hero ce ocTBapyje y3
MHIVBUJYanHo ydemrhe; Ha Iy/beBe Ce He I7Iefla Kao Ha HEellITO HeIPOMEH/bUBO HEero Kao Ha
OpUjeHTalyjy KOja IT0Kasyje MepCIeKTUBY IIPOLeca y4uera; I0jeIMHI IJITAHUPaHU KOPaLu
Y y4elby ce He y3MMajy Kao HeIITO KOHAYHO I HEIIPOMEH/bMBO HEro Kao IOACTUIAjI KOjI
Cy oHyheHM 3a M360p; MOCEOHO je BaXKHO y3eTH Y 0631p UCKYCTBO YYEHNKA U YIUTETba,
OJIHOCHO 00jeKTHBHE 3aXTeBe JOBECTI Y OfHOC ca CYOjeKTMBHUM MCKYCTBOM; KOHTPOJIA
nocrurayha Tpe6a ga omoryhu yBuy y mocTurayTo, anu u ga Oyge moBof 3a KPUTHUKY 1
npony6/buBame NCKYCTBA.

ITnanuparse naciiase. TeopeTrdyapy IIaHNpama HaCTaBe UCTUTY Pa3TMIUTe acIle-
KTe TOT Tpolieca. Y BeHurepopoj mocTaBIy ANaKTUKe Kao Teopuje 06pasoBama, Koji ce
Besyje 3a Oro Bunmana n Teopra KepiueHirajaepa, 0CHOBHa KaTeropuja o6pasoBama je
caJip)Kaj U3 CTBApPHOCTY KOjJ ce TpaHchOopMullle y 3afiaTKe Koje Tpeba caBnagaru (Bandur,
1991). Bondranr Kradku, kpeaTop AumaKTUKe Ka0 MHTETPYUCaHE KPUTUIKO-KOHCTPY-
KTIBHE Teopuje, 3ajaxe ce Aa ce 06pasoBHN cafipxaju ofpebyjy mpema ncnxopusnakum
MoryhHoCTVUMa fielle, aIi ¥ IpeMa Ky/ITypHOM KOHTeKCTY. VI360p cappxaja je yclmoB/beH
CTPYKTYPOM HayKe HACTABHOT ITpefMeTa. Y OKBUPY OBe AUAAKTIKE je MOJe/I IVTaHMPatbha
HacTaBe y KOMe ce M0JIasy Off aHa/IM3e COLMO-KYITYPHMX NIPIUINKA YIeHUKA U Off YCIIO-
Ba MHCTUTYLje oOpa3oBama 1 o0yxsara cinefieha mogpyuyja: 1) connjante ycnose e,
2) sHauemwe 3a 6yRyhHOCT, 3) erseMIUIapHO 3Ha4ewe, 4) TeMaTCKe CTPYKTYpe, 5) MoryhHoCT
(caMo)BpeHOBama, 6) MPUCTYIIAYHOCT 1 IPUKA3UBOCTU TeMaTuKe (IToMohy KOHKpeTHMX
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pazmy, Urapa, Mefnja), 7) MeTOMYIKO CTPYKypHcCame TIpolieca yuerma 1 T0yJaBarmba, MOf-
pasyMeBajyhu Ipe cBera Ipoliec COLMjaTHOT y4Yerba.

Bondranr Iy (Wolfang Shulz) je nsrpapmo xam6ypIuku Mojiern InaHupama HacTa-
Be y KOjeM ITpaBy AUCTMHKIN}Y u3Mel)y pasnmunTix HUBOA IIAHNpama: 1) IepCIeKTUBHO
I/TaHVpame (TOANIIEbE UV TIOMYTOAMIIE:E I/IAHMPathe HACTABHNUX je[UHNUIIA); 2) TEMATCKO
IUIaHVpame (IVIAaHMpabe HACTABHUX jelMHNLIA 33 jefHy TeMaTCKy LieIMHY); 3) IPOLeCHO
ITaHVpae (IIaHNpambe HaCTAaBHIX KOPaKa, 00/IMKa, METOfa); 4) KOPEeKTUBHO ITAHUpAbe
(pearoBame Ha CUTyalluje Koje Cy HacTate MyuMo miana). [y ce 3anarao 3a ydenthe
IPYTHX aKTepa o6pasoBamba y Ipollecy IIaHypara (y4eHMKa POIuTesba).

EnemenTy HacTaBe KOji Cy OMTHI KaJia je ped O IUIAHUPahy HACTaBe CY I0Jbe Of/Iy-
YMBarba U TTO/be YCII0BA. ,,Y M07ha OfTydMBarba CIIafiajy: a) MHTEHI[OHATHOCT (HaMepe MIIN
L/beBM KOje HacTaBOM Tpeba ocTBapuTn), 6) cagpyxaju (HacTaBHU IPOTpaMM, TeMaTUKa
KOjy Tpeba peannsoBarn), B) MeTofe U T) Menuju (HactaBHa cperctia)” (Vilotijevié, 1997,
str. 86). Xajman nneHTnduKyje eleMeHTe METOSMYKIX aclleKaTa HacTase: ,, 1) ogpebhn-
Barbe MeTOAVYKE 3aMIC/IN; 2) apTUKY/IALja HacTase; 3) couno ¢popme; 4) METOANUIKE
aKTUBHOCTH HACTABHMKA I y4eHNKa; 5) 0Oy Bepudukaruje” (Vilotijevic, 1997, str. 90).
Menuju cy mocpegHuny KoMyHuKkamuje usmehy yuennxa u cagpxaja. VinreHuuja, cagp-
Kaju, METOJIE U MEJIUj U, aJI/ Ml aHTPOIIOIOLIKO-IICUXO/IOIIKY ¥ COLMOKYNTYPHU YCTIOBU CY
Mebhycobno sasucuu (Ibid). Vicrpaxusaun youasajy fja je fPYLITBEH) KOHTEKCT IIAHEMILje
COVID-19 ,guiuitianta dangemuja Kajia je ped o0 JUHAMULM, IOPEKITy ¥ YTULAjY , Y KOjOj
je HaIJlaleHa KOMIUIEKCHOCT M XMIIePIIOBE3aHOCT IJI00aTHOr CHCTeMa KOja Je/TMMUYHO
IpoNCTHYe U3 yTulaja NH(POPMALVOHNX TEXHOIOIMja Kao Me1jyMa KOMYHUKALlje Ha CBe
acrekTe PpyHKIMOHNCama apyurrea (Tsekeris, Zeri, 2020, str. 505). 3amaxame Puctuhese
u Mangnha ga y caBpemeHNM 00pa3oBHIM CHCTEMMMA CBA 3HAYAjHNUja MECTA 3ay3UMajy
nHGOPMaLMOHO-00pa30BHE TEXHOIOTHje KOje MMajy MOTeHLMjal CYIITHHCKOT Melbatba
Hpolieca HacTaBe, aKTye/l30BaHo je y ycnoBuMa nangemuje (Risti¢c & Mandi¢, 2018).

Mattiemattiuuku Kypuxymym

LInb HacTaBe MaTeMATUKe MOXKe Ce IIPeACTABUTH KAa0 CHHTE3a OIIITUX KY/ITYPHIUX,
HayuHuX (yKpydyjyhu Matemarudke) n npumermeHux ubesa (Sriraman & English, 2010).
HacraBHu miaH u mporpam u3 MaTeMaTyKe JO/Iasy U3 KYJATYPHOT KOHTEKCTA 1 CTOra Ce
Ha IbeTa He MOXKe I7IeflaTi He3aBMCHO of Kynrype. Cranuh u Kumnarpuk ngeHTnduKyjy
OIIIITY ITOINTUKY U KYJITYPHIM KOHTEKCT Kao (baKTope KOjI/I CHOXXHO yTNYIY Ha MaT€MaTNIKN
KypukymyM (Stanic & Kilpatrick, 2004).

Pa3ManI/IheMO Ha KOjI/I Ha4YMH Cy APYIITBEHN KOHTEKCT 1 JPYIITBEHOIIOINTIIKE NH-
CTI/ITyLU/Ije yTnnaim Ha OrpOMHY pa3anKy I/I3Meby TUTAHVPAHOT M MMIIZIEMEHTYPAHOT MaTeEMa-
tiakor Kypukyayma (Cruka I)). VicrpaxnBarba Cy MOKasasa fja ce CYIITHHCKe OfINKe AU/AK-
TUYKUX CUCTEMA MOTY MAEHTU(UKOBATY KPO3 aHA/IU3Y MECTA U y/IOre YIeCHMKa (yIeHNKa 11
HACTaBHIIKA) Y HACTABY jep OHU M3pa)KaBajy CYLITHHCKe ofHoce Y 10j (Bandur, 1991). Crora
je moce6GHO 3HAYAjHO CAITIEATH Y/IOTY aKTepa y 06pasOBHOM IIPOLIECY Y BpeMeHY IaH/eMuje.

Tpaguyuja u HayuoHanHa HoceOHOCTH matlemattiuuxoi kypukynyma y Cpouju.
Konuemnmyja MaTeMaTiyKe MMCMEHOCTY MMIUIMIIMTHO TpoMoBHuilIe ofipeheny fpymTBeny
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npaxcy (Jablonka, 2003). HeocriopHo je ga caBpeMeHe HaI[VIOHA/IHE KY/IType UMajy MHOTO
Tora 3ajefHM4Kor. OHe Jiefe 3ajefHMYKY LUMBIIN3ALIN)Y, BULIE MM Makhe CIMYHY €KOHO-
MIjy, Grno30dcKr OKBUP, HAy4HA 3Hama (Toce6HO MaTeMaTHKYy). Vako mocroje haxTopu
KOjU OTpaHNYaBajy BapujabMIHOCT Y HACTABHUM IIPOTPaMMMa MaTeMaTHKe U yTUdy Ha
IbIIXOBY TIPUMEHY, OHa je U Jjajbe IPYUCYTHA. ATPUOYT HAUUOHATHU KYPUKYLYM TIPOUSHIA3H
U3 YME-eHNIIE Ta OH pedIeKTyje KyITypHe BpeIHOCTH APYIITBA, Te He TIOCTOjH jeflaH Mjie-
QJIHI MaTeMaTUIKN KYPUKYIYM 3a CBe 1 3ayBeK. OKOCHMUITY KyPUKY/IyMa Y peryIapHuM
BpeMeHIMa YJHe HallMIOHa/IHY (Op>KaBHY) CTaHJapAM [IOyYaBamba I y4erba U MICXOAU
crerULMpPaHN ¥ IPOrpaMy HacTaBe U yuera. FbriMa cy nckasaHa oueKnBama Koja oba-
Be3yjy HeIloCpejHe HOCUOIIe BaCIINTHO-06pa3oBHe JIeTATHOCTH, Ka0 1 ITOCPEHE yIeCHIKe
y BaCIIUTamby 1 06pa3oBamy, fla TeXe 0CTBAPEY THX IM/beBa OTHOCHO CTaH/ap/a.

Haxko je Cpbuja ToKOM ncTopuje 611a y cacTaBy pasmmunTUX Jp>KaBa, MOXKe ce Ipa-
TUTY Pa3Boj LIKOJIe ¥ IT0ceOHO HacTaBe MaTteMatyke y Cp6oujiu. ITojaM KypuKyIyM je yirao
y WIKO/ICKY Tpakcy y Cpbuju ocampecetux roguHa asageceror Bexa (Poljak, 1984). ITpsu
TOKYMEHTH KOjU Cy MMa/IM HeKy OO/IMK IUIaHa jaB/bajy ce y GOpMI LUIKOICKMX MIPOINCa
Y KOj/Ma Ceé HaBOAM CIIMCAK IIpefMeTa I HarOBELITaBa LITa je Caip)Kaj IIpejMeTa Koje
Tpeba YUUTH Y IIKOJY, a TIOHET/ie HaroBellITaBa 1 IITa je cafip)kaj TuX mpenMera. Tako ce
y LIIKOJICKOM 3aKOHY 13 1874. rogyHe HaBosie PauyHuya u [eomeiipuyko o6ukocnosuje.
Op npBe onoBuHe 19. Beka ITOCToje 1 MPOMICaHY YIIOEHNIN 3a KOje ce y 3aKOHMMa Kaske
ia Cy jeuiHe KIbUTe KOje Ce CM€ejy KOPUCTUTIH.

Hakon 1945. ropuse, cpricka mearoruja 6uia je IOJ yTHI[ajeM COBjeTCKe Iefarorije
u gupaktuke (Milinkovié, 2018). Jenan of 3adeTHMKA HOBOT IIPaBILia ¥ jyTOCIOBEHCKUM
okBupuma 6mo je Crjenan [Tataxn. ITojaBom merosux nena Hosa tiegaioiuja, Punosopcka
ilegaioiuja M GPYTUX MOCTEIIeHO ce popMuparna jyrocioBeHCKa Iefaroruja 3a Kojy je Ka-
PaKTEePUCTUYHO TpaXkewe pellera usMeby ,,crape mkomne” 1 Xepbaprose KoHLeNIUje
HacTaBbe, Kao 11 pe)OPMCKUX IpaBalia CMMOONIMYKY IpecTaB/beHrX [IjyujeM u mubepar-
HIUM IIPUCTYIIOM Pa3BOjy KypUKyayMa.

Ox 60-ux y Cp6uju foMuHMpa HAYYHY IPUCTYII Pa3BOjy LIKOICKOT KYPUKYIyMa, a
crerUIHO Y MaTeMaTHIKOM 00pa3oBamy JOMUHNMPA TOKPET 3a CUCTEMATCKY (popMam-
3allMjy MaTeMaTUIKUX HayKa (1o yTuiiajeM OypbakucTuuke mkone). OBa mepcreKkTnBa ce
Takobe ofpasuna Ha pedopMe IIKOICKOT Tporpama MateMaTuKe. [IpUCTyIT Koju MOXKeMO
HasBaTU ,,OPMjEeHTVICAHUM Ka 9MCTOj MaTeMaTuiy’ 6o je poKycupaH Ha IIpeCTaB/barbe Ma-
TeMarTMKe Kao CcTeMa 3Hama. IbeMy cympoTas je mpucTy Koju je 610 3acTymbeH y [IjyneBoj
ILIKO/IY [TOYeTKOM BeKa y AMepuiiy, IIpeMa KoMe je HacTaBa OuIa CyLITMHCKM 3aCHOBaHa Ha
UCTPaXMBAYKOM Ca3HaIby ¥ BoheHa MHTepecoBamblIMa yaeHNKA. TVX TofiHa jadajy KpUTHKe
U ,,COBjeTCKe” U ,, T3B. Oyprkoacke” mefaroruje. HoBu HactaBHM 1taH u3 MaTeMaruke (New
Math), ycnocrasben Heuro kacuuje Hero y CAJI-y, Bennkoj Bpuranuju, @panuyckoj uta.,
TOMIHUPAO je y 06pasoBHOM cucTemy y Cpouju yske Hero y ApyruM cucreMuma. CHaXHIje
KPUTHYKO pasMulll/batbe TpoTuB HoBe MaTeMaTHKe [JOLIIO je ca pasAMYMTUX CTPaHA Ha
r106aTHOM ITaHy 1 pedopMama je cpeaHOM 80-THX MOCTEIeHO TOTVCHYT.

AxTyenmHa pedopMa MaTeMaTHIKOT KypPUKYITyMa, Koja je y ¢pasy modeTHe MMIIIe-
MeHTalje HOBYUX KyPUKYIyMa, 3arodera je 2017. roguue. OBa pedopMa Kypukynayma je
Y BEJIMKOj MepY Pe3yNTaT MHCTUTYLVMOHA/IHUX YTUIIAja M IPUTHCKA jaABHOCTY KOja HUje
6ua 3aj0Bo/bHA mocTUrHyhnMa cprickux yuennka Ha [IVICA n TUMCC ucnntuBamiMa
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(Pavlovié¢-Babi¢ & Baucal, 2013; Milinkovi¢, Jablanovié Marusi¢ & Dabié Boricié, 2017;
Mlinkovi¢, 2015). Hos IIporpam HacTaBe 1 yuera 1Ma KapaKTePUCTUKE OTBOPEHOT K-
PUKYIyMa KOjeM CY y CPeiUIITY y4eHNUL: IpoMebeH QOKyC ca cafjpkaja Ha mocturayha
ydeHUKa; Io6anHe, MpegMeTHO HecTeluduyHe IpoMeHe [oBe3aHe ca yIoTpe6om obpa-
30BHE TEeXHOJIOIje 11 yBoDhemeM NpojeKTHe MeTOfie M MHTePAMCIMIUIMHAPHMX TeMaTCKIX
YIYTCTaBa; CIIMPaJTHO OPTaHM30BaH IIPEMETHNU KyPUKYIYM — UCTE TeMe Ce IIpefiajy y
PasIMUUTUM pa3pefuMa ca pasaMyuTIM 06MMOM U yOMHOM; je3UK KOji ce KOPUCTI
yCMepeH je Ka O/IaKLIaHOM pasyMeBaiby KopuithemweM Mambe GpopManHuX objallmberna;
yBODeme eneKTpOHCKIX yiIbeHNKa.

IIpema ITpoipamy yuera u Haciliase odeKyje ce ja HacTapa Oye ycMepeHa Ha pa-
3BMjambe KOMIIeTeHIINja, a He Ha OCTBAapyUBabe I0jeMHaYHNX ucxopa. [Ipy o6pazy HOBYX
cazip<aja Tpeba ce oc/amaTy Ha IocTojehe MICKYCTBO U 3Habe yYeHMKa Y HaCTOjaT Ja
YUeHMIY CAMOCTA/THO OTKPYIBAjy MaTeMaTi4Ke IPaBIIHOCTY 11 M3BOJE 3aK/bydKe. Y3 To,
IpOjeKTHe MeTOfle ¥ MHTEPAMCIUIUIMHAPHA TeMATCKa YITyTCTBA MMIUIMIIMPAjy HOACTHUIIA S
rpynHor o6/1mKa pajja ¥ MCTPaKMBAYKIX aKTUBHOCTH Jielle, Kao ¥ capa/iiby HaCTaBHM-
Ka KOjJi IIpefiajy pasnmdute gucumivimte. KypukyayM je coupaaHo OpraHusoBaH (HIIp.
UCTpaXUBabe Jjeje Meperba Ay>KMHe HeCTaHAAPIHUM je[HUIIaMa YBOJ Ce Y IIPBOM
paspery, METPUYKI CHCTeM M KOHLIENIT Ay KIHe U3TIOM/beHe JIMHuje 1 00ma durype uspa-
JKeH rpadMyuKM U padyyHCKM YBOAU Ce Y APYIOM paspeny, 0K ce ydeme GpopMya 3a
uspadyHaBame o61Ma durypa ocrsapyje y rpehem paspeny ocHosHe 1ukore.) [ToctaBke
KyPUKY/IyMa [Of;pasyMeBajy [ia je y4eHNUK LieHTpaIHa IMYHOCT [IPOLieca, 0K je OCHOBHa
yJlora HacTaBHNUKA fa Oy/ie OpraHM3aTOp HACTaBHOT IIPOLieca 1 Ja HOACTIYE U yCMepaBa
aKTMBHOCT yueHuKa (Program nastave i u¢enja za 3. razred, 2019). ¥ nmmpy ocTBapuBama
TPajHOCTH U LIMPYHE 3HaHba, Ka0 U 0CIOCO0/baBatba 3a IIPUMEHY 3Hakba y pelllaBamy pa-
3HOBPCHIUX 3a/laTaKa, Off y4eHNKa ce O4eKyje ja KopucTe YHOeHNK 1 Ipyre M3BOpe 3Hamba.
IToce6HO, Kajja je ped O IIAaHMPalby, HACTABHUKY je IPeINyIITeHO Ja offabepe Ha KOju
HauyH he ydenunu crehu ogrosapajyhe komnerenumje, Ipu 4eMy je HaIJIallleHO Ja IIpU
Oupamy METOAMYKOT IPUCTYIa Tpeba oMoryhuTu ydeHnnnMa fa CaMOCTaTHO OTKPH]y
MaTeMaTU4Ke IPAaBIIHOCTY U U3BOJie 3aK/byuKe. JJaTe Cy MeTOAMYKe CMEpHMIIE Jia ce,
uMajyhu y Bumy y3pacr, y IJlaHMpary HacTaBe Habe IIpocTop 3a Urpo/nKe akTMBHOCTH,
Kao 1 yHoTpeby efyKaTMBHUX COPTBEPCKIUX a/laTa I MHTEPHETA.

Metopgonoruja

Munnh ykasyje ga cy mpeaMeT moCMaTpama 0 KOjuMa ce MPUKYI/bajy UCKYCTBe-
HIU MOJAIM YBeK ofabpaHy o6/MUIY KOTEKTUBHOT ApyuITBeHOr XnBoTa (Mili¢, 1978).
IIpegmeini ucitipaxuearoa je pean3oBaHM MaTEMATUYKM KYPUKYIYM y IPBOM Tajacy
naHpeMuje. [Ipobnem ucitipaxuearea je yTuiaj aHAeMuje Ha peannsarijy MaTeMaTIKor
Kypukynyma. [TonasHa mpeTmocTaBka je la Cy yC/IOBU Y IPYLITBY CTBOPEHY IIAHIEMIjOM
YCIOBU/IM MIPOMEHY KYPUKY/TyMa. XUIIOTETUYKO NeAYKTUBHOM METOLOM MCTPayKeH je
MaTeMaTU4KM KypuKynyM ocTeapeH npexo PTC nacrase. BuTHa ofnka npumemeHe
XUIIOTETUYKO HAEeAYKTMBHE METOE je la C€ OJHOCU Ha YKYIIHY CTBAPHOCT, APYIUTBEHE
mpoliec, nojase u ogHoce (Miljevi¢, 2007). AHanu3upaHu Cy peannsoBaHU IPOrPaMCcKI
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cafip>kaju MaTeMaruke, a y Wby AyO/be aHanuse mpobiemMa afanTrpama IPOrpaMcKIX
capp)Kaja y HaHJEMUjCKIM YCTIOBMMA HAIIOP je yCMePeH Ha pasyMeBarmba y3poKa IpOMeHa
Y KyPUYKYIYMY U OTKpMBam-€e TPEH/I0BA Y alalTalllji METOAMYKOT IIPMUCTYTIA.

V3 npobnema ucTpakiBama IpousuIase 3agayu UcCiparxusara ga ce:

1) yrBpAie cnenndUYHOCTI ITaHNpPakba Ipolieca HacTaBe,

2) yTBpZe OIIITe KapaKTepUCTUKe peal30BaHe OHIajH HacTase myTeM PTC-a n

3) ypaay KoMITapaTyBHa aHa/M3a cafpskaja 1 GOpPMaTHOT KYPUKYIyMa.

[TpuMemeHe cy illexHuke: aHa/MN3a Cafip>kKaja, CMCTEMATCKO II0CMaTpaibe Ipoleca
peanusanuje KypuKyIyMa 3aCHOBAHOT Ha IPOTOKOTY TOCMATparmba 1 Oeexxerby, KOMeH-
Tapucamwy 1 Kiacudukopamwy nogataka (Mili¢, 1978). Mucitipymenitiu ucitipanuearba cy:
IIPOTOKOJI IOCMATPamba, €BUIEHIIMIOHA Y€K JIMCTA 1 IIperie]] ¥ aHa/IM3a M3BOPHUX JJOKY-
MeHara I foKkyMeHTanyje (mpumapHo IIporpama HacTaBe 1 yuema).

Iepuog tipuxyiimarea iogailiaxa Tpajao je of, 16. mapTa fio 31. maja 2020. ropuHe.

Pesynrarn

Opianusayuja nacimiase. lllkone y Cpbuju cy 3arBopeHe 16. mapra 2020. roguse, a
yuer-e Ha Ja/bJMHy 3aII04erIo je 7 JaHa HAKOH TOTa ¥ HaCTaBMJIO Ce 10 KPaja IIKOJICKe T0-
nuHe. IlokpenyTo je myrem japuor TB KaHaa, JOK Cy HACTABHMUIM YCIOCTABU/IY KOHTAKT
ca y4eHMIMMa ITyTeM MHTepHeT aruimKanuja. JacoBu MaTeMaTIiKe eMUTOBAHM CY JIO Kpaja
Maja 3a CBe paspefie OCHOBHE 11 Cpefitbe IIKoe. []enokynan 06pasoBHM c1icTeM mpebadeH
je ca MHAMBMYyaIM3MBAHOT ITAHMPAaba Off CTPaHe HACTaBHMKA U IIKOJIA HA LIeHTPan30-
BaHMU CHUCTEM MHCTPYKIUja. 3aBoj 3a yHanpehuBame obpasoBama 1 Bacurama (3YOB)
je OpraHM30Bao NPUIIPEMY U EMUTOBAIbE YaCOBA HAa HAIJMOHA/IHOj TeleBu3uju. Meceunn
pacriopey 4acoBa 1 1360p HaCTaBHVX jelMHNIIA, Kao 11 GpopMaT JacoBa, onpehenn cy mox
pykoBozictBoM 3YOB-a. O6aBe3a cBUX HAaCTaBHIKA je IOCTaJIA fIa CBOje Hefle/bHe IIAHOBE
IpWIATOfie PacIopeny eMUTOBAaHUX cafpikaja Ha TB-y. HacraBak xopumrhema yiibeHnka
PasIMYNTHUX M3aBada OTeXaH je 360r moTpebe yckmahupama ca IeHTpanu3oBaHO HAMeT-
HYTUM HacTaBHUM I/IAHOM.

JlBa ocHOBHa MoOfie/la OCTBapMBalbha KyPUKY/IyMa y TOKY IIPBOT Tajaca naHjeMuje
y nponehe 2020. ropuHe, of MapTa 10 Kpaja LIKOJICKe TOAVHe, Oua cy: 1) myTeM jaBHOT
TB cepBuca 1 merose nHTepHeT mIathopme https://www.rts.rs/page/school/sr.html n
2) [MpeKTaH OHJIajH KOHTAKT Ha Mpexu nsMely HacTaBHMKa 1 yaeHMKa. 360T 37paBCcTBe-
HIX TIPENopyKa, 4YaCOBYU CY CHUMAHMU Y IOYeTHOj asn, ,eKc-KaTefipa” je CUMyIMpaHa y
y4noHuIaMa 6e3 yueHnKa, a y Apyroj, y IpuBaTHUM IPOCTOpyUjaMa yunTeba. Behu mpo-
IleHaT HaCTaBHMKA Y TPafiICKVMM CpelMHaMa peaTBHO 6P30 je YCIOCTaBMO NUPEKTHY
KOMYHMKAIIMjy ca y4eHUIMMa IIyTeM Zoom-a, Google yurmonuile u Apyrux ammkaryja,
II07] YCTIOBOM [ja CY yIeHUIM MMay TexHn4dKe Moryhuoctn (xommjyrep, android mo6umtn
tenedoH u c.). HacraBanim cy umanu o6apesy fia Bpllle pefloBHO (POPMAaTUBHO OLIEHU-
Bambe, Kao I OHJIAjH IIepMOAIYHA OLleb/Balba.

Kapaxinepuciiuke nacitiasée maitlemaitiuke u KomMiapayuja ca KypuxkynapHum saxiie-
euma. PasaMOTprMO KapaKTepUCTUKE MMIIJIEMEHTUPAHOT KyPUKYTyMa MaTeMaTuKe y Ofi-
HOCY Ha METOIMYKe CMEPHMIIA IPOK/IAMOBaHe Y pOpMarTHOM (IUIAHMPAHOM) KYPUKYITYMY.
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(Y 0BOM TpeHyTKY joOII He IOCTOj¥ HAYMH 1A Ce BePU(UKYjy KPATKOPOUHM U LyTOPOIHN
edeKTI OCTBAPEHOT KypPUKYIyMa.)

Kapa je peu o MmeTomama paza, [Iporpam ydema 1 HacTaBe ycMepaBa HaCTaBHUKE Ha
Pa3HOBPCHOCT MeTofa 1 06/umKa paja. LIk je mopcTuIiambe MHTEIeKTyaTHe aKTUBHOCTI
U MOTMBYICAaHOCTH y4yeHNKa. To HMje 6110 OCTBAP/BMBO Y YCIOBUMA ,,Ip>Karba” 4acoBa
y npa3Hoj yunonunyu. I[Tpema Kkypuxyirymy, u3bop MeTona u oommika paja rpedano 6u
YCKTaZIUTH He caMo ca cafip)kajima, Beh n ca crenmbmIHOCTNMA Ofie/berba U MHAVBULY-
QJIHMM KapakTepuctukama ydenuka (I[Iporpam HacraBe u ydema 3a Tpehu paspen, 2019).
IloMyHaHTaH METOf, Pajja Ha eMUTOBAHNM JleKI[rjaMa 6uo je kBasuaujaor. [To mpasuiy je
y4YUTeb IOCTaB/bao HU3 IIUTAba ¥ CaM OAT0Bapao Ha myX. OprannsanoHo, JOMUHMPAO
je dponTanHu o6k paga. C 0631poM Ha ckpaheHo Tpajame JIeKIja, MHAVBULYATHN
061K pajia je MOTao peasTHO OUTU OCTBAapeH y caMo HakoH yekija. (IIpumerumo fa je
TPYIHU ¥ VHAVBUJYaTHY OOMMK pajia MOTao OMTV OCTBAPEH Y3 MIPeyCIOB YCIOCTaB/beHe
IMPEKTHE OH/IajH KOMYHMKAI[Mje HACTABHUK—Y4YEHMK U YYeHUK-y4eHUK. OBaj CerMEeHT
HACTaBHOT IIpolieca HUje Ieo Hallle aHajI3e. )

VsmemnrTameM HacTaBe 1 GU3NYKUM pasfiBajarbeM HACTABHMKA Off YUCHNKA 1 y4e-
HMKa Off IPYTUX y4eHMKa e()eKTUBHO je KpepaH HOB KOHTEKCT 3a yueme. TeneBusuja Kao
Mefiuj HUje IOTOfIHA 3a OTKpuBajyhy MeTop mpenopydeH kypukyrymom. HactaBHuxk je
ycMepeH Ha cafipxaje 1 06e36ehnBame ycnoBa 3a ocTBapuBame MUHYMATHNX MICXOfA ¥
TIPETIONIOB/LEHOM BpeMeHY 3a pajl. [TocperHoM KoMyHMKaIjoM nsMehy HacTaBHIKA U yde-
HIKa CYIITHHCKM je TpoMereHa (IIPeOKpeHyTa) IPUPOJia yUerha, Off KOHCTPYKTMBHOT JI0
3acHoBaHoOr Ha TpaHcdepy (Ernest, 2014; Smith, 2014). leMoHCTpaluja TeXHNKA padyHaba
U pelllaBara Mpo6IeMCKMX 3afiaTaka 61Ie Cy ITTaBHM Cafjp>Kaju qacoBa. 3a BUIIIe Off TOra
IO ITPaBUIY HMje 61710 BpeMeHa, a Hu MoryhHocTn. Jako je akTuBHa [O3UIIMja YYeHNUKa
6uIa oXKe/bHa, Ha IIITa CY YKa3MBa/IM MOACTHUIIAjM HaCTaBHMKa yITyheHM ca ekpaHa, OHa ce
y peanHocTy ry6wna. HactaBHMK Hije Morao fa hy T mpey; eKpaHOM, HUTH je MMao HaulMHa
Jla HacTaBM JIEKIVjy ofipasyMeBajyhu fja je Heku Kopak y4eHMK caM npermnao. [TpuHium
CEH30PHOT y4ema 6110 je OrpaHNYeH Ha BU3YeIHe U ayAUTIBHE CTUMYITyCe Koje je Kpelu-
Pao HaCTaBHUK CUMY/IMpambeM MaHUIy/IAlyje VI Ha YaCOBMMa reoMeTpuje, U3Y3eTHO,
reoMeTPMjCKUM KOHCTPYKLMjamMa y3 Kopuiheme ammmkaiyje GeoGebra.

JemHO off OCHOBHMX Havesna peOpMICAHOT KYPUKYIyMa je BepTUKATHA M XOPU-
30HaTa/IHa II0BE3aHOCT IIPOTPAMCKIUX caapskaja. ¥ ad hoc Kpenpamy KypuKynyma Ipy-
naroheHOTr BaHPEIHUM YCTIOBMMA OUYMITIE[HO je Y/IO)KEH HAIop fla e OCTBAapy Hadesro
paroHansanyje (eKOHOMIIHOCTY U TeKIbe Ka ONTUMATHOM CTUMYycy). OH ce ieom
OCTBapyje Kpo3 ofabup cappykaja 1 mporenypa Kojuma ce Tpeda 6asuti. Mebytnm, mporec
omabupa Tpeba fa 06e3beyt KOHTMHYUTET y HACTABHOM IIPOTPaMy U CadyyBa MHTETPUTET
IIpefIMeTHE CTPYKTYpe. JefiHa Off CYIUTMHCKM BaYKHMX METOAMYKIX CTPATeryja Koja MoXe
TOIIPMHETY OCTBapely BepPTUKa/IHE I0BE3aHOCTH je fIa Ce, y YCTIOBMMa Kafla cé MOopajy
IpaBuUTH U360pH, PaBOPU3Yjy OHY Koju he IpefcTaB/baTii OCHOBY 3a KaCHUje KYPUKY/IapHO
HaIpefoBame. Y OCTBAPEHNM IPOrPaMCKIM Iie/IMHaMa YMHM Ce [ja Cy HaCTaBHULIM MMaJIi
Apyraduje IpUOPUTETE.

Ws6op cagprcaja. Y pedopMicaHOM KypUKYIyMy 3a 5. pa3pef JaTo je MeTOAUYKO
YIIYTCTBO /la C€ YYeHMIIM YIIO3Hajy ca II0jMOM pelIUIIPOYHe BPEJHOCTY Pa3IoOMKa 1 Ipu-
poxnHor 6poja, anu fia je mpy 6aB/bery ONepalnjoM fie/berba oTpedHo gohu 1o yommrrema
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7ia je me/bere PA3TOMKOM MCTO IITO ¥ MHOKeHe HeTOBOM PEIfUIIPOYHOM BpenHomhy.
Jlake, MHCHCTMpa Ce J1a je olepanyja Jie/berba pasioMaKa onepalyja MHBEp3Ha MHOXKEIbY,
Y CKJIaJly ca IpUCTYIIOM U3 IIPETXOIHUX pasperia, Kajia je olepalja ie/berba IPUPOJHIX
OpojeBa yBefieHa Kao MHBep3Ha MHOXemY. OBaj MIPUCTYII je ycarlalleH ca cafipyKajuma
Koju ce 06pabyjy y HapegHUM HMBOMMa 0OpasoBama: Ae/betba PALMOHATHIX, PealTHIUX 1
KOMIUIEKCHMX OpojeBa, [ie/berba MOIMHOMA, UTH. Y ,,TAHIeMIjCKOM~ KYPUKYIyMY OBaKaB
IPUCTYI HUje JOC/IENHO CIIpOBefieH. PasmaTpaHe cy pasmunTe TeXHUKE fle/berba: IUPEKTHO
Ierbere 6pojuolia 6pojuoreM 1 MMEeHIOLA IMEHVOLIeM, TeOMeTpPUjCKY TpucTymn uth. Ha
IpuMep, HACTABHUK je MPUKa3ao IOCTYIAK fesberba Aenehu 6pojuary ca 6pojuornem, a
MIMEHMIAL, ca MMeHMoneM. Vako To Hije IOTPEeIIHO, 0Baj IOCTYNAK HE HABOIM YIEHIKE
7Tla ICKOPUCTE YMIbE€HUITY /1A je IPOM3BOJ] Pa3ioMKa I leT0OBe PeIUIIPOYHE BPEJHOCTH 1
U TIOTBpfe Be3y onepanyja. Kao pesynrar, MoXe ce 0O4eKMBaTH HallpefaK y TEXHMKaMa
padyHama ca PaslIOMIMIMAa, a/li He ¥ pPasyMeBarbe II0BE3aHOCTH OIlepalLyja. Y OBOM CIy-
Jajy je mpuBuAHO oborahmBame HacTaBe MOKAa3VMBabeM Pa3MIINTHX TeXHNKA payyHamba
Y BpeMeHCKM PefyKOBaHOj HaCTaBM YMABIIIO MOTYhHOCT OCTBapuBamba KOHIENTYaTHe
[I0BE3aHOCTY PauyHCKuUX omnepanuja. CIMYHO, yMECTO BUIIE Pa3/IMUUTUX TEXHUKA pella-
Bama CUCTeMa jefHAYIHa, PAlMOHaTHIjU n360p 611 6110 fa ce 06paja CBefe Ha TeMe/bEeHY
o6pany laycoBor MeTofja pelllaBarba CucTeMa IMHeapHIX jefHauMHa, Kojit he yueHnmma
Outy BakaH u KacHuje. Kao pesynrar unmeHnIle ja Cy 4acoBM CKpaheHM, HeCHCTeMaTUIHO
(Tj. MPOUSBOJBHO) pPeAyKOBabe MaTEMATIIKIUX CafipyKaja Ha OCHOBY CYy0jeKTMBHIX IIPOLieHa
peanusaTopa HacTaBe, y OMI0 KOM 3Ha4ajHUjeM IPOLEHTY MOXKe MMAaTU MTOTeHIjasl i
CpYyLIN ,3Tpajy’, He OCTBapyjyhy MOBe3aHOCT MaTeMAaTUYKIX 3Haba KOje KapaKTepulie
XHUjepapxmjcKa CTpyKTypa 1 Mel)yco6Ha ycmoB/beHOCT.

M36o0p 3agaitiaka. Y crapujuM paspefyMa OCHOBHE LIKOJIE M CPebYIM IIKOIaMa
HACTaBHMIM MaTeMaTHKe YIIABHOM CY Ce OIIY4M/IN 3a BeTIMKM O6poj 6p30 objalimbeHnX Ma-
TeMaTH4KuX npobiema. C Apyre cTpaHe, yuuresby y Mnabum paspenyma 6ypau cy safjaTke
OCHOBHOT Ul CpeJiiber HIBOA, LITO OLielbYjeMO Kao pallMOHa/IaH M IPAKTUYHO Hen30eKaH
u360p y faTuM oKomHOCTHMA. MehyTum, pe3ynTaT oBakB1X of5abupa je ofcycTBO 13a30-
BHIIX 3a/]aTaKa, a OUeKMBaHa je OCTeNNIIa f1a CY, Ha Fy>Ke CTase, ICHUIY NeMOTUBUCAHII,
MHOTIY J1 yCIIaBaHN 300T YCIIOPEHOT TeMITa I MatbKa CTUMY/IALIje 3a aKTUBHIM OTHOCOM.

Komynuxayuja. Ycnopena jemHocMepHa BepOanHa KOMyHuKanyja npeko TB expana
He OfICTIMKaBa PUTaM YacoBa MaTeMaTHKe y perymapHuM ycrosuma. OHa je Moria 6uTn
pesynTarT Jkejbe fla Ce yIeHUIIMMa OMOTYhn fa mpaBe 6erlelnike y cBeckaMa, alnu MOXK7a je
¥ TIOCTIeAiMIa HelOCTaTKa CaMOIIOy3/jaihba HaCTaBHIUKA TIpefl Kamepama. Ha ceum HuBOMMa
HACTaBHUIIM CY C€ OC/Iatba/li CK/bYYMBO Ha IpUIIPeM/beHe npeseHTanyje. Ha caumbennm
JIeKIMjaMa, YYUTe/b KOjU BOJM Yac je 10 IPaBUTy IOCTaB/bao HM3 IMTakba 3aMULI/LEHOM
YIEHUKY, a/Ii je 6110 MPUCH/BEH 1 a OTOBOPM HA Ta IINTAA. Y3TPETHU KOMEHTapH: /13,
y IpaBy cu” WK ,, BpaBo’, KOji Cy IIpeTXOAWUIN JaBatby OAT0Bapa, HICY HOIPUHOCHIN
YTUCKY [ia je HacTaBa perylapHa.

EdexTn TexHOIOMIKe TIOPIIKe KOMYHMKAIINjJ KPO3 BU3Ye/IHE OCTIOHIIe apryMeHTa-
IMj1 MOTVIM 6M Ce OLIe’MBATH Ca CTAHOBMINTA Mepe y K0joj Cy HoMaranu ycpencpebusamy
HaXKibe VIN OJIAKIIAHOM pasyMeBamy cafpxaja. Ha mpumep, y nexuuju o ,,CamaHocTH
Tpoyrna” ocTBapeHa je ta gpynkuuja (Cruxa 2).
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ITnanupare. Ilmannparse je meHTpanusosaHo. HactaBHUK je 6110 y 06aBesn ja mpa-
TV TOFVIIIBY, MECEYHI U Hefle/bHI IIUIaH JIeKInja Koje Cy ce oiBujare nyteM TB expaHa.
C 063upoM Ha BelMKy 6poj 0f006peHNX yiIbeHNKa (3a CBaKyU paspef) KOji Cy KOHIIem -
TYaJTHO pasHOPOJIHM, Ca PasIMINTO pacnopeh)eHNM HaCTaBHMM CafipXKajiMa, jacHo je Ja
je Hemoryhe 1a je KOHIIENT KOjU je HOAPXKaH CHUM/bEHMUM Cafip>kajuMa 6o ycariamneH
ca IIPUCTYNOM 13 CBUX yii0eHnka. Koja je yi0ennuka KoHIenmja foOMIa MPegHOCT, 32
Hac y OBOM TPEeHYTKY He Mopa (Maza Ou 1 MOIIo) fa Oyfe off IpYMapHe BaXHOCTH. 3a
HACTaBHJKA je 0CTajao OTPOMaH 13a30B ycarjallaBarmba KOHIIEIINja.

JIpyLITBeHe OKOMTHOCTH IIOACTAKIIE CY IOAM3akhe HUBOA AUTUTATHUX KOMIIETeHIIMja
HACTaBHUKA U ,,CHJIOM IpWnKa” GOPCUPaHy CUCTEMCKY MHTETPaLjy MOOMTHOT y4era ca
MHCTUTYIVOHATHOM IIOfPIIKOM 3a KOje CY Ce, ABe TofuHe mpe mangemuje, Puctuh n Manauh
3aJI0KI/IN Kao 3a BaykHe (hakTope 3a HpoMoLujy roBehaBarba epuKacHOCTH U yIOTpeb/by-
BOCTI MHPOPMALIMOHO-KOMYHMKAIMOHNX pecypca y Hactay (Ristic&Mandi¢, 2018).

KonTekct mangemuje je hakTop Koju ymMamyje 3HaYaj aKTyeTHUX UMITTUIIUTHUX
U eKIVINIUTHNX T€OPHja yuetba U pasBoja i TPEH/0BA y MATEMaTUIKOM 0Opa3oBamby.
Y opgHOCY Ha JUCKYCHjy O 06pa30BHUM IAapafinrMaMa 1 IPUCTYINMa KYPUKYIYMY, pea-
NM30BaHa HACTABA MIMa OJJIVIKE MOJIEPHUCTIYKOT IIPUCTYIIA U 3aTBOPEHOT KYPUKY/ITyMa
(Bandur, 1985, Bandur, 1991). ¥ Tom cMuciy ce notsphyje Illlynuoso samaxame fja cy
Mefi1ji1, Kao ¥ aHTPOIIOIONIKO-TICUXOJIOLIKY U COLIVIOKYITYPHM YCIOBY, leTepMuHuITyhm
3a pea/yn30Bambe BACIUTHO-00Pa30BHIX [II/bEBA.

3axkpyunn

Y pany cMo pasMarpanu akTope KOjii JeTePMUHMUIIY IIKOICKM KYPUKYIYM 1 TI0-
ce6HO MaTeMaTUYKU KypuKyn1yMm. JIMCcKyTOBaHO je o edpeKTrMa Koje je MMao [[pyITBe-
HI KOHTEKCT ITpoMemeH nanaemujonm COVID-19 Ha ocTBapyuBame MKOICKOT I MaTe-
MAaTHYKOT KypuKyryMma. YTBpheHo je na je o6pasosuu cucrem Cpbuje ycreo ga ogpxun
KOHTMHYWTET HaCTaBHOT IIpolieca M OMOTYhM ocTBapuBame I[M/beBa, ca OCTOHIeM Ha
TeNIeBU3Mjy Kao MefujyM KoMyHuKanuje. Peanusannja HacraBe npexo TB nexnuja je y
HEeKUM e/IeMEHTMMa CYIITUHCKU M3MEHN/Ia IPUPOJy HacTaBe MaTeMaTuke. ITonmasumire
06pa3oBHOT amapara jecte 610 HaMepaBaH ,/IAHUPAH KYPUKYTyM~ KOjU MMa OJJIMKe
HOCTMOJepHUCTIYKe MapaanrMe. [TokasaHo je fia je Bapujabunurter usMmeby mannpasor
M OCTBApeHOT KypMKy/TyMa IpuMeTaH. VneHTndukoBane IpoMeHe ce MOTY TYMauUTH Kao
pe3y/nTar MpOMeHeHOT JPYIITBEHOT KOHTEKCTa, KOjU je 0CIo60amo akTepe 06pasoBHOT
Ipoljeca CTPUKTHOT MMIUIEMEHTHPaka PeOPMICAHOT KYPUKYIYIyMa aKTyeI30BaHOT
HerocpefHo npex manpemujy. Croerudnuato, MaTeMaTHIKU KYPUKYIYM je pefyKOBaH,
a/In je ocTajia CyInCTaHIA OJIHOCHO MAaTeMAaTUYKM CaJIp>Kaji; perucTpoBaHe Cy IpOMeHe
Uy cafp>KajuMa M Y MeTOAMIKOM TIpKCTYIy. [lyrorpajuu packopak nsmeby popmannor
U MOAM(UKOBAHOT MaTeMAaTUYKOT KypUKYJIyMa MOTao 61 MMAaTH 3a cajia HecarylefnBe
nocrnepuiie. OBe MOC/IeNIIe MOTY OCeOHO TOOUTH Ha 3HaYajy 360T pUpoJe MpeaMeTa,
a mpe cBera 360T CTPYKTypHe, MehycobHe yCIOB/BEHOCTH, XOPU3OHTA/IHE U BePTHUKAIHE
MIOBE3aHOCTM MaTeMaTUYKMX 3HAIbA.

Y ycnoBuMa naHzieMuje, IpOMEHheHN YCIIOBM CY 3aXTeBalu Cy)XeH 6poj akTepa Ijia-
HIpama KypUKy/IyMa, a Ipoljecy npuarohaBama IMIKOICKOT KYPUKYTyMa JOBEIH CY 10
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IIpeacKka Ha 3aTBOPEHO ITaHupame. [lokasao ce fa je BaHpenHa 3/[paBCTBEHA CUTYyallja
IOHeJIa BpeMeHCKa U APyTa OrpaHIdenha y QYHKIMOHUCAKY 00pa3OBHOT CICTeMa 11 y3pO-
KOBaJIa IIpOMEeHe 1 Ha TeHepa/lHOM IIJIaHy U Y OKBUPY npeaMeTa. OcTBapeH! KypUKyIyM
MIMa OJIMKE 3aTBOPEHOT KYPUKY/IyMa, y KOMe Ce MOKe NPENO3HaTH aKTyelIN3NBaHOCT
MOJIEPHUCTUYKIX Teopuja 06pasoBama 1 HayqHOT IpuUCcTyna Kypukyaymy. [loce6Ho,
LIeHTPa/IM30BaHO IUTaHMpambe 1 YHUPOpMHa pean3anuja HacTaBe mpeko TB nexumja
jecy MHIMKAaTOpU CKpeTamba Ka MOIEPHUCTUYIKOM IIPUCTYITY. Y OBaKBOM IIPUCTYIY HEMa
IpYMeTHe MOfpIIKe MHANBUAYanusMy. Tpeba mMatu y BUAY la CMO Ce OBJie OaBWIN jeli-
HIM, a/Ii He U jelHMM BUJIOM HacTaBe MaTeMaTHKe pean3oBaHe TOKOM IIPBOT Tajaca
naHgeMuje. Pagu nmormyHe cimke MoTpe6HO je aHAIM3MpPaTH U Apyre BULOBE pajia 1 pa-
3MOTPUTH YKYITHO OCTBapeHe eeKTe HacTaBe.
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Abstract The social context is one of the determining factors in the creation of educa-
tional policies and, in particular, the curriculum. The purpose of this paper is to consider
adapting the mathematics curriculum to the current context of the pandemic. Starting from
the historical development of the mathematics curriculum in Serbia and the assumption
that the conditions in society conditioned the change of the curriculum, the characteris-
tics of the process of planning, organizing and implementing mathematics teaching in a
pandemic were ascertained and discussed by a hypothetical deductive method of editing
and comparing experiences. The way in which the social context and social institutions
influenced the differences between the planned and implemented mathematics curriculum
is discussed. It was concluded that the curriculum was redirected towards a modernist
approach based on information technologies.
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Introdution notes

Social reality is also reflected in a seemingly separate segment of education, such as
the mathematics curriculum. Historically, the character of the mathematics curriculum has
basically been a reflection of the cultural context. Different theoretical orientations, which
in the twentieth century were the basis for changes in the system of mathematics education,
led to new controversies that, among other things, break down in the understanding of
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the general curriculum and specifically, the mathematics curriculum (Klafki, Schulz, von
Cube, Moller, Winkel, &Blankertz, 1994). The COVID-19 pandemic changed the social
context and caused changes in various segments of the functioning of society and social
policies, as well as in the sphere of education and educational policies (Vuleti¢, 2020).Yet
national responses to the pandemic in the world of education were diverse. How did the
pandemic affect the mathematics curriculum in Serbia?

About curriculum

Let’s start with the explanation of the term curriculum. In various interpretations, a
curriculum means a curriculum or catalog of knowledge or a compendium that students
should adopt with the help of a teacher. The curriculum means a specific state document
for the management of educational activities in schools, but it can also be understood as
a didactic algorithm of teaching, ie carefully planned learning and teaching. The etymo-
logicaly curriculum metamorphoses means the period of time during which a certain path
(curriculum vitae) was followed. The curriculum includes scientific setting of goals and
tasks, choice of content, defining program and plan, and setting and organization of the
teaching process aswell as evaluation of results, including formal and informal content and
processes by which students acquire knowledge, develop abilities, build attitudes, opinions
and values, and educational activities of the school. It also provides methodological guidelines
for teaching methods, situations and strategies, guidelines for evaluating the achievement of
outcomes, and is differentiated according to the focus on content, student or society, subject
or scientific discipline (Bognar&Matijevi¢, 2002). The curriculum is realized with an always
present and limiting factor, since it takes place in time (and other) frames (which prevents us
from achieving everything we want). This fact came to the fore in the context of a pandemic.
The context of the pandemics itself can be analyzed as a factor that changed the curriculum.

When we talk about educational paradigms, one of the significant controversies in
educational theory is the dispute between the modern and the postmodern, which be-
gins with Heidegger. At the core of the modernist approach is the belief that the universe
is unique, complete, and ready for full explanation by an analytical approach. Teaching
is “intellectualistic”, focused exclusively on intellectual development (Bandjur, 1985). In
contrast, postmodernism, which is a reaction to modernism, is based on the belief that
we live in a world of partial knowledge, local narratives, partial truths, and the evolution
of identity (Lyotar, 1988). While modernism is characterized by the search for a single
right answer, postmodernism is characterized by the acceptance of different answers and
different definitions as equally valuable. This direction rejects that the world can be un-
derstood through a single theory and emphasizes the importance of the social context. The
student is at the center of teaching activities, and teaching is based on the spontaneous
interests of students, their abilities and capabilities (which essentially requires individu-
alized teaching) (Bandjur, 1985). We can recognize modernism in Taylor’s conception of
the curriculum, which boils down to 4 basic questions: What tasks does the state want to
accomplish? What educational experiences will enable the realization of these tasks? How
to organize these experiences effectively? How can we determine whether these tasks have
been accomplished (Tyler, 1949).
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For our discussion, it is important to keep in mind the contrasts of closed and open
curriculum. Behavioral paradigms are based on psychological empiricism and sociological
positivism and a goal-oriented “cybernetically shaped” approach to the teaching process
(Bandur, 1991). At the core of this paradigm is the focus to prepare individuals for a range of
specific activities through education. To create a curriculum in this paradigm, it is necessary
to identify the fragments that make up specific jobs and determine what abilities, behaviors,
habits, and knowledge are needed. The operational tasks in the curriculum created in this
way are concrete, defined and partial, while the curriculum is a kind of series of experiences
that will lead children and young people to achieve these tasks (Ibid). The closed curricu-
lum is characterized by precisely operationalized learning goals, that certain steps leading
to the achievement of goals are precisely determined for each level of schooling, and that
spontaneous initiatives of students and teachers to research and seek original solutions are
considered hindering and slowing down to achieve goals. teaching (Posch, Larcher&Altricher,
1996). Pos and associates emphasize the passive role of teachers as technical executors of
curricula in the development of which they did not participate. Failure in this paradigm is
attributed to the incompetence of teachers and their insufficient professional qualifications.

On the other hand, there is an open curriculum, created as a reaction to a closed
curriculum theory. He has his theoretical foundations in progressive education as well
as various modern psychological theories such as humanism, constructivism, Gardner’s
multiple intelligences and sociological theories of multiculturalism, emancipation and
critical theory. Such a curriculum connects spiritual-scientific (historical-hermeneutic)
orientation and positivist (experiential-empirical and experimental) didactic orientation.
The characteristics of the open curriculum are: the result of the learning process is not
determined from the beginning, but is achieved with individual participation; goals are
not seen as something immutable but as an orientation that shows the perspective of the
learning process; individual planned steps in learning are not taken as something final
and unchangeable but as incentives offered for choice; it is especially important to take
into account the experience of students and teachers, ie to bring objective requirements
into relation with subjective experience; achievement control should provide insight into
what has been achieved, but also be an occasion for criticism and deepening of experience.

Teaching planning. Teaching planning theorists point out different aspects of this
process. In Weniger's setting of didactics as a theory of education (which is related to Otto
Wilman and Georg Kerschensteiner), the basic category of education is content from reality
that is transformed into tasks that need to be mastered (Bandjur, 1991). Wolfgang Klafki,
the creator of didactics as an integrated critical-constructive theory, advocates that edu-
cational content be determined according to the psychophysical abilities of children, but
also according to the cultural context. The choice of content is conditioned by the structure
of the science of the subject. Within this didactics is a model of teaching planning which
starts from the analysis of socio-cultural opportunities of students and the conditions of the
educational institution and includes the following areas: 1) social conditions of children,
2) meaning for the future, 3) exemplary meaning, 4) thematic structures, 5) possibility of
(self) evaluation, 6) accessibility and presentation of topics (with the help of specific actions,
games, media), 7) methodical structuring of the learning and teaching process, implying
primarily the process of social learning.

966



Socioloski pregled / Sociological Review, vol. LV (2021), no. 3, pp. 953-977

Wolfang Shulz built the Hamburg model of teaching planning in which he makes a
distinction between different levels of planning: 1) perspective planning (annual or semi-an-
nual planning of teaching units); 2) thematic planning (planning of teaching units for
one thematic unit); 3) process planning (planning of teaching steps, forms, methods); 4)
corrective planning (reacting to situations that arose outside the plan). Schulz advocated
for the participation of other education actors in the planning process (parent students).

Elements of teaching that are important when it comes to planning lessons are the
field of decision making and the field of conditions. The fields of decision-making include:
a) intentionality (intentions or goals to be achieved by teaching), b) contents (curricula,
topics to be realized), c) methods and d) media (teaching aids) ”(Vilotijevi¢, 1997, p. 86 ).
Hyman identifies the elements of the methodological aspects of teaching: “1) determining
the methodological idea; 2) articulation of teaching; 3) socio forms; 4) methodical activities
of teachers and students; 5) forms of verification. ”(Vilotijevi¢, 1997, p. 90) The media are
mediators of communication between students and content. Intention, contents, methods
and media, but also anthropological-psychological and socio-cultural conditions are in-
terdependent (Ibid). Researchers notes that the social context of the COVID-19 pandemic
is a “digital pandemic in terms of dynamics, origins and impact” which emphasizes the
complexity and hyperconnectivity of the global system that stems in part from the impact of
information technology as a medium of communication on all aspects of society. (Tsekeris,
Zeri, 2020, p. 505). Risti¢’s and Mandi¢’s observation that in modern educational systems
information-educational technologies have the potential to substantially change the teaching
process, is actualized in the conditions of a pandemic (Ristic and Mandic, 2018).

Mathematics curriculum

The goal of teaching mathematics can be presented as a synthesis of general cultural, sci-
entific (including mathematical) and applied goals (Sriraman&English, 2010). The mathemat-
ics curriculum comes from a cultural context and therefore cannot be viewed independently
of culture. Stanic and Kilpatrick identify general politics and cultural context as factors that
strongly influence the mathematics curriculum (Stanic & Kilpatrick, 2004; see [Figure TJ).

Tradition and national peculiarity of mathematics curriculum in Serbia. The concept
of mathematical literacy implicitly promotes a certain social practice (Jablonka, 2003). It
is indisputable that modern national cultures have much in common. They share a com-
mon civilization, a more or less similar economy, a philosophical framework, scientific
knowledge (especially mathematics). Although there are factors that limit the variability
in mathematics curricula and influence their application, it is still present. The attribute
national curriculum derives from the fact that it reflects the cultural values of society and
there is no one ideal mathematical curriculum for everything and forever. The backbone
of the curriculum is, in regular times, national (state) teaching and learning standards and
outcomes specified in the curriculum. They expressed expectations that oblige the direct
bearers of educational activities, as well as indirect participants in upbringing and education,
to strive to achieve these goals and standards.

Although Serbia has been a part of different countries throughout history, one can
follow the development of the school and especially the teaching of mathematics in Serbia.
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The term curriculum entered school practice in Serbia in the 1980s (Poljak, 1984). The first
documents that had some form of plan appear in the form of school regulations in which
the list of subjects and clues about what is the content of the subjects to be taught in school
and sometimes the clues about what is the content of those subjects. Thus, in the school
law from 1874, Calculation and Geometric Obituation are mentioned. Since the first half
of the 19th century, there have been prescribed textbooks which the laws say are the only
books that may be used.

After 1945, Serbian pedagogy was influenced by Soviet pedagogy and didactics
(Milinkovi¢, 2018). One of the founders of the new direction in the Yugoslav context was
Stjepan Pataki. With the appearance of his works New Pedagogy, Philosophical Pedagogy and
others, Yugoslav pedagogy was gradually formed, characterized by the search for solutions
between the “old school” and Herbart’s conception of teaching as well as reform directions
symbolically represented by Dewey and a liberal approach to curriculum development.

Since the 1960s, the Scientific approach to the development of the school curriculum
has dominated in Serbia, and specifically in mathematics education, the movement for the
systematic formalization of mathematical sciences (under the influence of the Burbakist
school) has dominated. This perspective also reflected on the reforms of the school cur-
riculum in mathematics. The approach that we can call “pure mathematics oriented” was
focused on presenting mathematics as a system of knowledge. It is opposed to the approach
that was represented in Dewey’s school at the beginning of the century in America, ac-
cording to which teaching was essentially based on research knowledge and guided by the
interests of students. In those years, criticisms of both “Soviet” and “so-called bourgeois”
pedagogy intensified. The new mathematics curriculum (New Math) was established some-
what later than in the USA, Great Britain, France, etc., it dominated Serbian education
system longer than in others. Stronger critical thinking against the New Mathematics came
from different sides on a global scale and reforms in the mid-80s gradually suppressed.

The current reform of the mathematics curriculum, which is in the phase of initial
implementation of the new curricula, began in 2017. This curriculum reform is largely the
result of institutional influences and public pressure that was dissatisfied with the achieve-
ments of Serbian students in the PISA and TIMSS examinations (Pavlovi¢-Babi¢&Baucal,
2013; Milinkovi¢, Jablanovi¢ Maru$i¢&Dabi¢ Boricié, 2017; Milinkovié, 2015). The new
Teaching and Learning Program has the characteristics of an open curriculum that focuses
on students: a changed focus from content to student achievement; global, subject-specific
changes related to the use of educational technology and the introduction of the project
method and interdisciplinary thematic instructions; spirally organized subject curriculum
- the same topics are taught in different classes with different scope and depth; the language
used is geared towards easier comprehension using less formal explanations; introduction
of electronic textbooks.

According to the Learning and Teaching Program, teaching is expected to be focused
on the development of competencies, and not on achieving individual outcomes. When
processing new content, we should rely on the existing experience and knowledge of stu-
dents, and strive for students to independently discover mathematical regularities and draw
conclusions.“ In addition, project methods and interdisciplinary thematic instructions
imply children’s group work and research activities, as well as the cooperation of teachers
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who teach different disciplines. The curriculum is spirally organized (eg research into
the idea of measuring length by non-standard units is introduced in the first grade, the
metric system and the concept of broken line length and figure circumference expressed
graphically and computationally are introduced in the second grade, while learning the
formula for calculating figure circumference is realized in the third grade). Curriculum
settings imply that the student is the central person of the process while the basic role of the
teacher is to be the organizer of the teaching process and encourages and directs student
activity (Teaching and learning program for 3rd grade, 2019). In order to achieve durability
and breadth of knowledge as well as training for the application of knowledge in solving
various tasks, students are expected to use a textbook and other sources of knowledge.
In particular, when it comes to planning, the teacher is left to choose how students will
acquire appropriate competencies, emphasizing that when choosing a methodological ap-
proach, students should be able to independently discover mathematical regularities and
draw conclusions. Methodological guidelines are given to take into account the age in the
planning of teaching to find space for playful activities, as well as the use of educational
software tools and the Internet.

Methodology

Mili¢ points out that the subject of observation about which experiential data are
collected are always selected forms of collective social life (Mili¢, 1978). The subject of
the research is the realized mathematical curriculum in the first wave of the pandemic.
The research problem is the impact of the pandemic on the realization of the mathematics
curriculum. The initial assumption is that the conditions in society created by the pan-
demic conditioned the change of the curriculum. the mathematical curriculum realized
through RTS teaching was investigated by a hypothetical deductive method. An important
feature of the applied hypothetical deductive method is that it refers to the overall reality,
social process, phenomena and relations (Miljevi¢, 2007). The realized program contents
of mathematics are analyzed, and in order to have a deeper analysis of the problem of
adapting program contents in pandemic conditions, the effort is focused on understanding
the causes of changes in the curriculum and discovering trends in the adaptation of the
methodological approach.

From the research problem arise the research objectives:

1) determine the specifics of planning the teaching process,

2) determine the general characteristics of the realized online teaching through RTS,

3) do a comparative analysis of the content and formal curriculum.

Techniques were applied: content analysis, systematic observation of the curriculum
implementation process based on the observation protocol and recording, commenting
and classifying data (Mili¢, 1978). The research instruments are an observation protocol,
a record checklist and a review and analysis of source documents and documentation
(primarily the Teaching and Learning Program).

The data collection period lasted from March 16 to May 31, 2020.
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Results

Teaching organization. Schools in Serbia closed on March 16, 2020, and distance learn-
ing began 7 days after that and continued until the end of the school year. It was launched
through a public TV channel, while teachers established contact with students through
internet applications. Math classes were broadcast until the end of May for all grades of
primary and secondary school. The entire education system has shifted from individualized
planning by teachers and schools to a centralized system of instruction. The Institute for
the Advancement of Education and Upbringing (ZUOV) organized the preparation and
broadcasting of classes on national television. The monthly schedule of classes and the
choice of teaching units, the format of classes is determined under the leadership of ZUOV.
It has become the obligation of all teachers to adjust their weekly plans to the schedule of
broadcast content on TV. Continuation of the use of textbooks by different publishers is
difficult due to the need to harmonize with the centrally imposed curriculum.

The two basic models of curriculum implementation during the first wave of the
pandemic in the spring of 2020 from March to the end of the school year were 1) through
the public TV service and its internet platform https://www.rts.rs/page/school/sr.html and
2) direct online contact between teachers and students. Due to health recommendations, the
classes were recorded in the initial phase, the “ex-department” was simulated in classrooms
without students, and in the other, in the private premises of teachers. A higher percentage
of teachers in urban areas relatively quickly established direct communication with stu-
dents via Zoom, Google Classroom and other applications, provided that students had the
technical capabilities (computer, Android mobile phone, etc.). Teachers were required to
conduct regular formative assessments as well as online periodic assessments.

Characteristics of teaching mathematics and comparison with curricular require-
ments. Consider the characteristics of the implemented mathematics curriculum in relation
to the methodological guidelines proclaimed in the formal (planned) curriculum. (At this
time, there is still no way to verify the short-term and long-term effects of the achieved
curriculum.)

When it comes to work methods, the Learning and Teaching Program directs teachers
to a variety of methods and forms of work. The goal is to encourage intellectual activity
and motivation of students. This was not possible in the conditions of “holding” classes
in an empty classroom. According to the curriculum, the choice of methods and forms of
work should be harmonized not only with the contents but also with the specifics of the
class and the individual characteristics of the students. (Teaching and learning program for
the third grade, 2019). The dominant method of working on broadcast lessons was qua-
si-dialogue. As a rule, the teacher asked a series of questions and answered them himself.
Organizationally, the frontal form of work dominated. Given the shortened duration of the
lessons, the individual form of work could realistically be realized only after the lessons.
(Note that group and individual form of work could be realized with the precondition of
established direct online communication teacher-student and student-student. This segment
of the teaching process is not part of our analysis.)

By relocating teaching and physically separating teachers from students and students
from other students, a new learning context has been effectively created. Television as a
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medium is not suitable for the disclosure method recommended by the curriculum. The
teacher is focused on the contents and providing the conditions for achieving the minimum
outcomes in half the time of that work. Indirect communication between teachers and
students has fundamentally changed (reversed) the nature of learning from constructive to
transfer-based (Ernest, 2014, Smith, 2014). Demonstration of calculation techniques and
problem solving were the main contents of the classes. For more than that, as a rule, there
was no time or opportunity. Although the active position of the students was desirable, as
indicated by the incentives of the teachers sent from the screen, it was lost in reality. The
teacher could not keep silent in front of the screen, nor did he have a way to continue the
lesson, assuming that the student took a step on his own. The principle of sensory learning
was limited to visual and audio stimuli created by the teacher by simulating manipulation
or in geometry classes exceptionally, by geometric constructions using the e-application
GeoGebra.

One of the basic principles of the reformed curriculum is the vertical and horizon-
tal connection of program contents. In the ad-hoc creation of a curriculum adapted to
extraordinary conditions, an effort has obviously been made to realize the principle of
rationalization (economy and striving for optimal stimulus). It is partly achieved through
the selection of content and procedures to be addressed. However, still, the selection process
should ensure continuity in the curriculum and preserve the integrity of the subject struc-
ture. One of the essential methodological strategies that can contribute to the realization
of vertical connection is that, in conditions when elections must be made, those who will
be the basis for later curricular progress are favored. In the realized program units, it seems
that the teachers had different priorities.

Content selection. In the reformed curriculum for the 5th grade, a methodical instruc-
tion was given for students to get acquainted with the concept of reciprocal value of a frac-
tion and a natural number, but that when dealing with a division operation it is necessary to
generalize that division by a fraction is the same as multiplying by its reciprocal value. Thus,
it is insisted that the operation of dividing fractions is an inverse multiplication operation,
in accordance with the approach from the previous classes when the operation of dividing
natural numbers is introduced as inverse multiplication. This approach is harmonized with
the contents that are processed in the following levels of education: division of rational,
real, and complex numbers, division of polynomials, etc. In the “pandemic” curriculum,
this approach has not been consistently implemented. Different division techniques are
considered: direct division of the numerator by numerator and denominator by denomi-
nator, geometric approach, etc. For example, the teacher has shown the division procedure
by dividing the numerator by the numerator, and the denominator by the denominator.
Although this is not wrong, this procedure does not lead students to take advantage of the
fact that the product is a fraction and its reciprocal values 1 and confirm the connection
of operations. As a result, advances in fractional calculus techniques can be expected but
no understanding of the interconnectedness of operations. The apparent enrichment of
teaching by showing different computational techniques in time-reduced teaching, in this
case, diminished the possibility of achieving a conceptual connection of computational op-
erations. Similarly, instead of several different techniques for solving systems of equations, a
more rational choice would be to reduce the processing to a thorough treatment of Gauss’s
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method of solving systems of linear equations, which will be important to students later.
As a result of the fact that classes are shortened, unsystematic (ie arbitrary) reduction of
mathematical content based on subjective assessments of teaching staff in any significant
percentage can have the potential to demolish the “building”, not achieving the connection
of mathematical knowledge characterized by hierarchical structure and interdependence.

Task selection. In the older classes of primary and secondary schools, mathematics
teachers mostly opted for a large number of quickly explained mathematical problems. On
the other hand, teachers in the younger classes chose the tasks of primary and secondary
level, which we assess as a rational and practically inevitable choice in the given circum-
stances. However, the result of such choices is the absence of challenging tasks, and the
expected consequence is that, in the long run, students are demotivated, many and sleepy,
due to the slow pace and lack of stimulation for an active relationship.

Communication. Slowed down, one-way verbal communication via a TV screen does
not reflect the rhythm of math classes in regular conditions. It could have been the result
of a desire to allow students to take notes in notebooks, but it may also be a consequence
of the teachers "lack of self-confidence in front of the camera. At all levels, teachers relied
exclusively on prepared presentations. In the recorded lessons, the teacher who leads the
class, as a rule, asked a series of questions to the imagined student, but he was also forced
to answer those questions. Incidental comments: “Yes, you are right” or “Bravo”, which
preceded the answering, did not contribute to the impression that the classes were regular.

The effects of technological support of communication through visual supports of
argumentation could be assessed from the point of view of the extent to which they helped
to focus attention or facilitate understanding of the content. For example. in the lesson on

“Similarity of a triangle”, this function is realized (Figure 2).

Planning. Planning was centralized. The teacher was obliged to follow the annual,
monthly and weekly schedule of lessons that took place via the TV screen. Given the large
number of approved textbooks (for each grade) that are conceptually diverse, with different-
ly distributed teaching contents, it is clear that it is impossible that a concept supported by
recorded contents was harmonized with the approach from all textbooks. Which textbook
concept has been given priority for us at this time does not have to (although it could) be of
primary importance. It remained a huge challenge for the teacher to harmonize concepts.

Social circumstances encouraged raising the level of digital competencies of teachers
and “force-opportunity” forced system integration of mobile learning with institutional
support for which, two years before the pandemic, Ristic and Mandic pledged as important
factors to promote increasing efficiency and usability of information and communication
resources in continue (Ristic & Mandic, 2018).

The context of the pandemic is a factor that has diminished the importance of cur-
rent implicit and explicit theories of learning and development and trends in mathematics
education. In relation to the discussion of educational paradigms and approaches to the
curriculum, the realized teaching has the characteristics of a modernist approach and a
closed curriculum (Bandjur, 1985; Bandjur, 1991). In that sense, Schultz’s observation that
the media, as well as the anthropological-psychological and socio-cultural conditions, are
determining for the realization of educational goals is confirmed.
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Conclusions

In this paper, we have considered the factors that determine the school curriculum
and especially the mathematics curriculum. The effects of the social context changed by
the COVID-19 pandemic on the accomplishment of the school curriculum and mathe-
matics curriculum were discussed. It has been determined that the educational system of
Serbia has managed to maintain the continuity of the teaching process and facilitated the
achievement of educational goals with support on television as a medium of communica-
tion. The realization of teaching through TV lessons in some elements essentially changed
the nature of teaching mathematics. The starting point of the educational apparatus was
the intended “planned curriculum” that has the characteristics of a postmodernist para-
digm. It has been shown that the variability between the planned and realized curriculum
is noticeable. The identified changes can be interpreted as a result of the changed social
context that freed the actors of the educational process from the strict implementation of
the reformed curriculum actualized just before the pandemic. Specifically, the mathematics
curriculum has been reduced, but the substance or mathematical contents have remained;
changes have been registered in both the content and the methodological approach. The
long-term gap between the formal and the modified mathematics curriculum could have
unforeseeable consequences for now. These consequences can be especially important due
to the nature of the subject, and above all the structural, interdependence, horizontal and
vertical connections of mathematical knowledge.

In the conditions of the pandemic, the changed conditions required a narrowed number
of actors in curriculum planning, and the processes of adjusting the school curriculum led to
the transition to closed planning. It turned out that the emergency health situation brought
time and other limitations in the functioning of the educational system and caused changes
both in the general plan and within the subject. The realized curriculum has the characteristics
of a closed curriculum, in which the actualization of modernist theories of education and
scientific approach to the curriculum can be recognized. In particular, centralized planning
and uniform realization of teaching, through TV lessons, are indicators of turning towards
a modernist approach. There is no noticeable support for individualism in this approach. It
should be borne in mind that we have dealt here with one but not the only type of mathematics
teaching realized during the first wave of the pandemic. For the sake of a complete picture,
it is necessary to analyze other types of work and consider the overall effects of teaching.
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APPENDIX / ITPMJIOT

MatemaTnuka

-
MmnnemeHTUpaHu OcTBapeHu nocturHyha y
MaTemMaTUuKn MaTeMaTUuKm peluaBatby npobnema
KYPUKYNYM KYPUKyym =—*| v koHuenTyanHoM

|\ pasymeBarby

I KypUKynyma
Mnannpatn [MaTeMaTVI‘-IKVI CTaHaapam ] MmMnAvguTHa
MaTeMaTUuKK — .

- dunozoduja
KYPUKYNyM
EKCIMUMTHE/MMNAULUTHE MaTemaTtuke

Teopuje y4erba 1 passoja Koje
Cy penieBaHTHE 3a yuerbe
maTemaTUuKe

- ExcnanumtHe dunosodcke ocHose
,KULWoBpan” KynTypHUX Tema Mu

BpeAHOCTU YK/by4yjyhu cBeTcke
TPEHA0BE UMIINLUTHUX TeopHja
pasBoja 1 yuyersa

ApywTeeHe u
noAUTUYKE EkoHOMCKa

MHCTUTYLMje opraHusauuja

‘{Tpap,uu,wja

Cruka 1 (agantupano 13 Bartolini Bussi & Martignone, 2013, FLM)
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Mathematics —_— Mathematics in problem solving
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Umbrella cultural themes ) [ Explicit philosophies ]

including worldviews
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organization
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Figure 1 (adapted from Bartolini Bussi & Martignone, 2013, FLM)
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Ie Bemmunre cy y SJIATHOM OTHOCY
(3JIATHOM ITPECEKY) ako je ogHoc Behe
Be/MUIHe TIPeMa Matboj jeJJHaK OfHOCY 361pa Te
nBe Bermunte u Behe Bemmune.

_a b a_a+b
e =¢
~ b
a+b @
asb>0 ¢= 13 16180339887
a:b=(a+b):a

Cruka 2 CHMMaK eKpaHa ca 3/IaTHUM IIPeceKOM U 371aTHOM cipanoM u3 TB nexiuje “CrmdaHoct
tpoyrnosa” (https://www.rts.rs/page/school/sr.html , 29" May, 2020)

Figure 2 Screenshot with a golden section and a golden spiral from the TV lesson “Similarity of
triangles” (https://www.rts.rs/page/school/sr.html, 29th May, 2020).

LEGEND OF THE LEFT FRAME: In the upper golden rectangle, it is written in Serbian in Cyrillic
font, “Two quantities are in the GOLDEN RELATIONSHIP (GOLDEN SECTION) if the ratio of
the larger quantity to the smaller one is equal to the ratio of the sum of those two quantities and the
larger quantity”

In the last line it is written in Serbian, in Cyrillic font “DIVINE PROPORTION”
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