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1. O6mo npeacTaBsiHe HA NPOLEAYPATA H IOKTOPAHTA

Cbe 3amoBea Ne 117 or 19.01.2024 r. na Pektopa na lOrosanaaen yHuBepcurter
»Heoput Pusicku™ ¢bM onpesesiena 3a wieH Ha HAYYHOTO KYPH 3a y4acTHe B npoueaypa 3a
3alIMTa HA JIMCEPTALMOHEH TPY/ ¢ aBTOP PEJIOBEH JOKTOpaHT Bepuua ApcoB KbM Kartespa
»lpenyunnvina ¥ HavanHa yduidmiHa nejgaroruka”. IpeacraBeHusit ot JIOKTOpaHTKaTa
KOMIUICKT =~ MaTepuajli  BKIOYBA ciaeanutTe Jokymentd: CV: jHcepraumoHen Tpyi;
aBropeepar; CIMCHK Ha HAayyHHTE MyOJMKALMM MO TeMaTa Ha JMCEPTALMATA; KOMHS Ha
Hay4YHUTE NMyOIUKaLMH.

Kpatku 6Horpadgpuunm 1anuu 3a 10KTopanTa

Bepuua Apcos e ponena na 10.05.1997 r. B CbpOus. 3aBbpiumia e rUMHasus B
bocuserpan (2011-2015 r.). YeneuHo 3aBbpuiBa BUCIIETO CH 00pa3oBaHue npe3 2019 r. B
OakanaBbpeka crenen no cneunaanocrra HYITYE kM ®akyirera no nexaroruka ua KO3y
-H. Puncku®, bnaroesrpan. Ilpes nepuona 2019-2020 r. npoabikasa 00OyuYeHHETO CH B
MarucTbpeka nporpama JTHYIIT®. Yenopeano ¢ toBa paboru kato yuuren B CY ..Cs. Ca.
Kupun u Metoanii, rpan Cumurim. Ilpes 2021 r. e 3aumciena B JIOKTOPCKa Mporpama
»MeTonuKa Ha 00Y4eHHETO Mo MaTeMaTHKa B HAYaJIHHTE KiacoBe™. OT ChINATA FOIHHA € U
acucTeHT B Kareapa LIIHYIT® wa I, kbaero npenomaBa ciaeanute JMCLHILIHHU:
[lenarornyeckn TeopHM M TEXHONOrMM 3a OBIAIABAHE HA MATEMATHUCCKH JICHHOCTH.
MHTepakTHBHH METO/M B 0OYYEHHETO 1O MaTeMaTHKA. TeopeTHynu OCHOBH Ha 00y4YeHHETO
10 MaTeMaThKa M 3aHUMATENIHO yueHe. YyacTBa B PAKTHUYECKOTO 0OYYeHHE Ha CTYJICHTUTE
ot @IT kaTo OTrOBOPHUK 3a TEeKyIATA U CTAKAHTCKATA M MPpaKTHKA. KAKTO U Ha NPAKTHKyMa
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~IIbpBUTE 1HM Ha seteTo B yunamme”. Brousa ce akTMBHO B opranmsmpanute ot OII
MEK/lyHApOHH HAYYHH GOPYMH H KPBIIIH MACH, B MHOTOOOPA3HH KBATHDUKALHMOHHH HOPMH
Ha oOyuenue (B Haumonamsata mnporpama .IloBHMIIaBaHe KOMIETEHTHOCTHTE Ha
MpEenoiaBaTe/IMTe OT JIbPKABHUTEC BHCIUIM YYMJIMINA, TOArOTBAIM ObJCHIM YUHTETH™,
~Meroaer oObpHata knacwa cras”. B STEAM - oOGyuenuero). Ilpumobutute ot
JIOKTOpaHTKaTa KBaIM(pHKAaUMK ca MpeanocTaBka 3a jgo0pata N MHQOPMHPAHOCT B
peajM3upaHaTa OT Hest M3CJIe/IoBaTe/ICKa JIeHHOCT.

2. AKTYa/THOCT Ha TeMAaTHKATa

MscnenBanusata no u3dpaHata OT JIOKTOpaHTKara Tema ca MpPOAMKTYBAHH OT
MOTPEOHOCTUTE Ha TNPAKTHYECKOTO OOYUYEHHE M0 MaTeMaTHKa B HAYajHHTE KJIacoBe. OT
YCTAHOBEHHTE HECHBBPIICHCTBA B HErO, OT JIMIICATA HA HAJIEK/IHA MOTHBALIMA U MHTEPEC Y
YYCHHULHUTE, OT HCY/IOBICTBOPUTEIHUTE PE3YITaTH M TPYJAHOCTHTE, CBITbTCTBAIIN
Mo3HaBaTe/HaTa WM JIeHHOCT. JIbaOoko yOewxiaenue Ha Bepuma ApcoB e, ue
MaTEeMaTHYECKUTE KOMIICTCHIMH TpsAdBa Taka na ce (GopMHpar, 4e 1a ca NMPUIOKHMH B
exenneBrero. Owe moseye, ye PISA 2022 r. nokasa HeABYCMHCIEHO. ye GbIrapckute
YUYEHHMILH ca Ha noceiHo Miacto B EC o Matemaruka. e 54 % oT T4X ce OT/IMYABAT ¢ HUCKH
KOTHUTHBHH KOMIICTEHTHOCTH, KOMTO HE €a JIOCTaThYHO pEJIEBAHTHH 3a pellaBaHe Ha
KOHKPETHM MAaTe€MaTHYeCKH CHUTyauuu B *kuBoTa. Camo 3 % ca ¢ BHCOKHM MOCTHIKCHHS H
MOrar yCIEIIHO Jla MOJIC/TMpAT ¥ pa3peliaBaT MaTeMaTH4YeCKH Ka3ycu. 3a j1a Obaar 3agaunre
N0 MaTeMaTHKa MPAKTHYECKH OPHEHTHPAHH OT 3HAYECHHE, CIOpe] Hesl, € CHCTEMHOTO
PUJIOKEHHE Ha TPOCKTH B Y4eOHMs MpOLEC, KOETO IIe Jaje OTPAKEHHE BBPXY LEIHTE,
CbABPKAHHETO M TEXHOJIOTHSATA HA O0OYYEHHMETO 10 MaTeMaTHKa, BbPXY HErOBOTO KAayecTRO.
[Ipoexrnara nefiHocT snonmbiBa M oborarsBa KJIacHO-ypouyHaTa MNpeJMETHAa CHCTEMa B
HaYaJHATE KJAacoBe, a He € HEHHO OoTpul@aHde. ABTOpPKaTa Ha JWCEPTALMOHHHUS TPy
Pa3sKpHBa, Y€ CHHTE3bT MEXK/IY TOBA. KOETO € KOHBEHIIMATHO YCTAHOBEHO B 0OYYEHHETO 110
MaTeMaTHKa B HA4YaJHUTE KJIACOBE W MHOBATUBHUTE TbPCEHHMs B Ta3M 00JacT MOXKe Jja
IIOMOTHE 3a pelIaBaHETO Ha TO3M HA3ps/l COLMAICH NMPOOJIEM U € M3TOUYHHK 332 METOJHYECKO
OOHOBJICHHE 10 TIPE/IMETA, KAKTO M 3a YChbBBPIIEHCTBAHE HA MATEMATHYECKHTE KOMICTEHIHHN
Ha o0yyaBalluTe ce.

3. [lo3naBaHe Ha npobiema

OT chABPKAHKETO HA Pa3pabOTEHHs UCEPTALIMOHEH TPYI MOKEM J1a KOHCTaTHpame, 4ye
Bepuiia ApcoB mMHOro 3ambiboueHo W JeTallIHO € NpoyuMia HayyHata JIMTEpaTypa H
HOpMATHBHATa ype/10a, 1pobieMHTe, CBbP3aHH ¢ H3MOI3BAHETO HA IIPOEKTH B 00YYEHHETO 110
MaTeMaTHKa B TPETH KJIAC, ChC CTUMYJIMPAHETO M PAa3BUTHETO Ha KJIIOYOBUTE MAaTEMAaTHUYECKH
KOMIICTCHTHOCTH. Tl BHHMATe/HO ¢ aHaiM3upasa IJeJHUTe TOUYKH Ha MHOTO OBJIrapcKH M
4YXKICCTPAHHH YUYCHM C 1I€JT JIa Pa3sKpHe ChIAbPIKAHHETO HAa OCHOBHHTE MOHATHS MO TeMara.
[lo3HaBa MHOro noOpe yuyeOHara JOKYMEHTAllMs MO MaTeMaTHKa (yueOHM mnporpamu H
Y4eOHHIIH), KOSTO M3Cle/IBa B CPaBHUTENEH IUIAH Npe3 pasiInyHH BPEMEBH OTPSI3BbIH U B

CbBPEMCHECH AaCIICKT. HpaBn HHTCPECHHU CBHIIOCTABKH U CbC cp1>6c1<aTa 06pazoBaTenHa
CHCTEMA.

4. MeToaMKa HA H3C/IeIBAHETO

I/I36paHaTa MCTO/IMKa OTroBapsi a/IcCKBaTHO Ha IOCTABeHATa Le) U peliaBa 3aJa4dTe Ha
JAHCEPTALITHOHHOTO  U3CJIC/IBAHE. (DOKyC'bT Ha pazpa60T|<aTa € pasKpHBAaHETO Ha



BH3MOKHOCTHTE 32 YCHBBPIICHCTBAHE HA MATEMATHUECKHUTE KOMIETEHIMM HA yYEHHIUTe
4pe3 aHraKUpaHe C MPOCKTHH JIEHHOCTH.

5. XapakTepuCTHKA H OLIEHKA HA IHCEPTALMOHHMS TPY/1 U IPHHOCHTE

JluceprauMoHHuAT Tpy 1 € pazpaboTeH B 0611 06eM 0T 189 cTpaHULK OCHOBEH TEKCT Oe3
MPUIOKEHUATA, KOUTO ca 11 Ha Opoii. ChIbpKaHUETO € CTPYKTYPHPAHO B YBOJ. 3 IJIaBH,
3aKJIIOYMTEITHA YacT € MPENIOPBHKH. IIPHHOCH M siuTepaTypa. OT JOKTOpaHTKaTa ¢a U3M0I3BaHH
157 usrounuxka, ot kouto 105 Ha Gbarapeky €3k, 25 Ha aHIIMHCKH e31K, 21 Ha PYCKH €3HK,
3 Ha cpbOCKHM e3uK, | Ha XbPBATCKM M 2 OHJIANH M3TOYHMKA. JIAHHUTE OT PeaH3HPAHOTO
M3CJIC/IBAHE Ca NMPEACTaBeHH BU3yaaHO B 41 Tabnuuu v 72 nuarpamu oT pasiumdeH T, 10
(urypu, 2 ankeTHu kapTH, 2 OJIAHKH CbC CAMOCTOATEHN PabOTH 3a YUCHHKA U 5 MPOEKTHH
KapTH.

B yBoasara wact aprymenTHpaHo e 00OCHOBaHa aKTyalHOCTTa Ha mpoOiema 3a
uscaensane. [lpoektHara neliHOCT e cBbp3aHa ¢ MOTPeOHOCTTa OT TpaKTHYECKa
MPUIOKHAMOCT Ha aDCTPAKTHHUTE IO CBOS XapakTep MaTeMaTHYeCKH 3HaHus. M3XojHuTe
MapameTpH Ha M3CJICJBAHETO — Lel, 00EKT M NpeMET, XUIOTe3a, 3a/1a4h, METOIH, HayuyeH
MHCTPYMEHTApHYM, OpPraHH3allks M eMIIMpUyYHa 6a3a — ca ICHO U TOYHO OIPE/Ie/IEHH.

['n1aBa nbpBa € nocBeTeHa Ha XapaKTEPUCTHKATa HA KOMIIETEHTHOCTTA B KOHTEKCTA Ha
NpoeKTHaTa y4eOHa jeiiHocT. OTnpaBHa TOUKA NPH H3SCHABAHETO HA KOHLIENTyalHaTa paMKa
Ha M3CJIC/IBAHETO MMa Je(PUHUPAHETO HA KJIIOYOBHMTE IMOHATHS 110 TeMaTa: KOMIETEHTHOCT,
KOMIETEHIIUH, IPOCKTHA yuyeOHa ISHHOCT, MaTeMaTHYecKa KOMIIETEHTHOCT U ap. U3schena e
poJiATa M 3HAUCHHUETO HA KOMIIETEHTHOCTHMS II0JXOJ Karo WHOBATHBHA 0Opa3oBaTeIHa
cTparerust B 00uioeBponenckl Mauad. OcbhlecTBeH € 3a1bJ00YEeH aHAIU3 Ha JNIAKTHKO-
METO/IMYeCcKaTa JIMTepaTypa Karo € pa3KpuTa Bpb3KaTa MeXIYy MHOrOOPOWHHMTE BH/IOBE
KOMIIETEHTHOCT: KIIKOYOBa, OOLIONpPE/IMETHA, IMPE/JMETHA, BB3IMTATEIHA W IOBEJICHYECKa
(KOMyHHKaTHBHA, 3a €KMITHA JCHHOCT M B3eMaHe Ha pelueHus) U NpodecHoHaIHa, OTHACALIA
Ce JI0 camopealH3alHiTa Ha JIHYHOCTTA, JICJIETHPAHETO HA OMNpe/e/ieHH MpaBa M
YNPaXHABAHETO Ha BiAacT. PaskpuTM ca W paBHMIIATA HA NPOSBICHHE HA Te3W
KOMIICTEHTHOCTH, KakTo W TexHuTe (yHnkuuu. Bepuuma ApcoB yrounssa jaetailsiHo
CTPYKTypaTa Ha MaTeMAaTH4YCCKHUTE KOMIIETEHTHOCTH, YCBOSIBAHH OT YYEHHULUTE B HAYATHUTE
kiacoBe. [IpoexTHata NeHHOCT e W3sicHeHa BLB Bpb3Ka C M3CIIEIOBATEICKHMS MOJET Ha
oOyuenwue. [Ipocnenena e KpaTko HCTOPHSTA HA TO3M BAPHAHT HA OOYYCHHE M 3HAYEHHETO My
32 BB3NMTAHHETO W PAa3BUTHETO Ha y4yeHHUUTE. MHOroacnekTHO 4pe3 IeeHacoYeH
JIUTEpATypeH 0030p € HHTEPIPETHPaHa CBHIHOCTTA HA YUeOHHUTE MPOEKTH, TEXHUTE OCHOBHH
XapakTEPUCTHKHU M TUNONOTHs. [IpeacTaBeHn ca M JileceTKH aBTOPOBH MOJIE/IM Ha eTaluTe 3a
YCHICUIHO NMPOTHYAHE HA MPOCKTHUTE JEHHOCTH. M3siCHEHH ca TeXHHTe NpeuMyIllecTBa M
OrpaHUYCHHUs B Telaroruyeckus npouec. llentpanna ponst 10KTOpaHTKarta oTpekiaa npu
M3IBJIHEHUETO HA NPOCKTUTE HA IPYNOBUTE JA€HHOCTH, HA IPYNOBATA CIUIOTEHOCT U YMEHHETO
32 ekunHa pabora. Ilpe3s mnociaeHMTe JECETHICTHS IIPH TPAKTOBKATA HA MPOEKTHUTE
JICHHOCTH B CHCTEMAaTa Ha MHTErPUPAHHTE HHTEPAMCUMIUIMHAPHH (GOPMH Ha o0yueHue
npeodiajaBalara yacT OT aBTOPHTE Ca HA MHEHMe, Ye MPOEKTHTE He ca MPOCTO METOl. a
opranusainonHa Gopma Ha 0OyueHHe, KOSTO Ce OCBLIECTBABA UPEe3 MHOrOOOPA3HH METOJIH.
MOXBATH M TEXHHKH. BeposiTHO M nopa/i ToBa, 4e He ¢ HHTEPNPETHpaa NPOSKTHATA JICHHOCT
B TO3M aCNEKT, JOKTOpAHTKATa NMpHeMa HeTo4YHata (OPMYIHPOBKA 3a T. HAp. .POEKTHO-
Oasupano oOyyenne™. CbBPEMEHHOTO HHCTHTYIIHOHAIHO 00YVYEHHE HE e POEKTHO-0a3upaHo,
4 CC OCHOBaBa BbpXY MpPEJAMETHATA KJIACHO-YPOYHA CHCTEMA, KOSTO Mpejoiara rpyrnopa
O3HABATC/IHA M MPAKTHYECKA ICHHOCT HA YYCHHUMTE (B T.4. M BBTPELIHO-M(EPEHIIMPAHA B
PaMKHMTE Ha K1aca Kato rpyna). B Haii-100pust ciyuaii Moxke 1a ce roBOpH 3a IPOEKTHO-




OPHEHTHUPAHO OOy4YeHHEe (HO € TMOMYJISIPHO MEXaHMYHO MNPEBEJCHOTO OT AHIJIHHCKH €3HMK
HaUMEHOBAHME, KOETO He ChOTBETCTBA HA 00PA30BATEIHUTE PEATHOCTH Y HAC).

['naBa BTOpa ChAbpKA JMIAKTHKO-METOAMUYECKN aHAIM3 HA CHCTOSIHMETO Ha Mpobiiema
32 NpoeKTHaTa yyeOHa JEHHOCT B OOYYEHHETO [0 MaTemarTHka. B Hes e HampaBeHa
XapakTepUCTHKA Ha HOpPMaTHBHATA ypea0a, KakTo M CPAaBHUTEICH aHalIW3 Ha ydeOHHTE
Mporpamu 1o MareMatuka 3a tpetu kiaac ot 1982, 1991, 2003 u 2018/19 roaunu. Cpasneno e
M TPEIBUICHOTO Y4eOHO ChAbpKaHWe B Y4eOHMIMTE MO MareMaTHKa 3a TPeTH Kiac Ha
uznarenctsara ,llpocsera™ n . IlpocBera +*. KakTO M Ha CPHOCKUS Y4eOHHK HA HEMCKOTO
u3narenctBo ., Kuer™. U3BoabT, ue npoekTHHTE yueOHH ACHHOCTH He ca perjaMeHTHPaHH |
OTPa3eH! B y4eOHHUTE MPOrPaMU M METOIMYECKUTE YKa3aHHs B KHUITHTE 3a YUUTEIH, KAaKTO H
B Y4eOHMIMTE, € HalpaBeH HW3KIIYHTEIHO KOpeKTHO. M ToBa olle BeIHBK I0Ka3Ba. ue
00y4eHHETO B OBJITapcKOTO YUHIMINE HE € MPOeKTHO-O0a3upano. ChbleBpPeMEHHO Bepuna
ApCOB YCTaHOBSBA B €MIIMPHYHOTO CH H3C/IC/BAHE, Y€ €JIEMEHTH Ha IPOEKTHA JEHHOCT
CBUICCTBYBAT B y4eOHHs MpoOLleC M0 MaTeMaTHKa, Y€ ¢a HalHlle OOraTH BB3MOXHOCTH 3a
MHTEIPUPAHETO M B YPOUHATA JIEHHOCT, KOETO 1€ MMOBHIIM HHTEPECA HA YUYCHHLUTE KbM
abCTPAKTHOTO MAaTEMaTHYECKO ChIbP/KAHHE W LIe I'M MOTHBMPA 3a MPOJYKTHBHO YCBOSIBAHE
Ha Matepuana. B Tasu Bpw3ka abpika na oTOeseka. ye CaMOCTOSTENHMTE pabOTH Ha
YYCHHIIUTE 110 MaTeMaTHKa M BBTPEIIHO-IpynoBaTa MM audepeHlHpaHa paboTa vMar
HICHTHYHA FHOCEOJIOrMYecKa MpUpoaa ¢ NPOCKTHUTE YYeOHHM JIEHHOCTH, HO B paMKHUTE Ha
YpPOKa ce OTJIHYaBaT M ChC CBOs crneuuduka. PeriaBaneTo Ha NpakTHKO-NPUIOKHH 3aja4yH
(BKJIFOYHTEIHO TEKCTOBH, '€OMETPUYHH, ¢ UMEHYBaHM YMCJa M T.H.) B KJIACHO-YPOYHATA
CUCTEMa HE € ThXKJ/IECTBEHO Ha NpoeKTHata Gopma Ha yyeOHA JIGHHOCT, KOSTO H3MCKBA I10-
MPOABJKUTE/IHN M3CIIC/IBAHUS W € CBbpP3aHa ¢ rosisiM pasxoj Ha Bpeme. Tasu dopma e
OTHOCHTEJIHO aBTOHOMHA M KAaKTO MOTBbPIK/IaBa AHKETHOTO MPOYUYBAHE ¢ HAYATHUTE yUUTEH
€ HaH-NIPHJIOXKKMA B M3BbHKIACHUTE (95%) AeHHOCTH, HO HSAKOM MPOEKTH ¢ yCIeX MoraT ja
CC IUIAHWUPAT W pealM3upar B CUCTeMaTta OT HHTEPAMCUMIUIMHApHK ypolu. (TakaBa npaktuka
HAMpUMEp € NpeIBHICHA MO npeameTa ., “YoBeKbT 1 0011ecTBOTO™ Ha M3/1.-BO ,.KuteT™ 3a Tpetn
1 4eTBBPTH Kiac). [Ipu nepunupanero. obave, Ha NOHATHETO ..IPOEKTHA YueOHA ACHHOCT 10
Maremartuka™ (ctp. 13) karto ,.BHJI CbBMECTHA JEHHOCT (a 3a110 He U MHAMBHU/YalIHA?) He ce
[paBH pa3srpaHMYCHHE OT JPYTUTE BUIOBE yueOHa JEHHOCT, T.e. IOCOoYBa ce POJ0B Oejier, HO
HC W BHIOBA OTJIMKA. Y4YeOHMAT mNpeJMeT 10 MaTeMarHka MOJEIMpa KaTo [0
KOJIMYCCTBCHUTE OTHOLICHHs MEXk/1y OOEKTHTE B peajHaTa JeHCTBHTEIHOCT, B T. Hap. ,.CBST
Ha OpUIHHAJA™, U JI00JIMKABAHETO HA U3YYaBAHOTO abCTPAKTHO ChIbPKAHME JI0 MPAKTHKATA
4pe3 pEIIAaBAHETO Ha MOBeYe MPOOIEMHO-NIPUIOKHH 3a/1a4H € OOCKTHBHA HEOOXOIHMOCT.
Criopest OKTOpaHTKaTa MPH HM3M0J3BAHETO HA MNPOEKTHATA TEXHOJIOrMS B YypOLUTE IO
MaTe€MaTHKa ce pa3yuTa Hal-BeUYe Ha METOIHUYECKOTO TBOPYECTBO Ha YUHTEIS.

B riaBa Tpera e ocblecTBEHO 3aaBIGOYEHO  EKCHIEPUMEHTAIHO NpOyuBaHe
(KOHCTaTHpalll, Mpeodpa3yBalll M KOHTPOJCH €KCIIEPMMEHT) H € MPeICTaBeHa ISI0CTHA
MCTO/IHYECKA CHUCTeMa 3a YCBbBBPIICHCTBAHE HA MAaTEMATHYECKUTE KOMIIETCHIIMM Ha
YUCHHLIMTE C MIOMOIITA Ha pealn3upaHa cepust OT net yueOHH npoekrta (110 5 yueOHH yaca) B
HacoBeTe M0 MATCMAaTHKa M 3a LEJIOJHCBHA OpraHusalus Ha y4yeOHus jeH. [lpetoxken e
AMJIAKTHYECKH MOJIE]T HA NIPOCKTHA yueOHa AeHHOCT 110 MaTeMaTHKa 3a TPETH KJIac ¢ YeTHPH
eTana: BbBEXK/AIL (ONpeIe/IiHe HA TeMa M CKMITH, pasIpe/Ie/isHe U Bb3jlaraHe Ha MpOeKTHATa
3a/1a4a), MPAKTHKO-TIPHIOKEH, TIPE3CHTATHBEH M OlleHbuYeH. Bbinmpuera e u ornpejeneHa
AAMATHOCTHYHO-OLCHBYHA CHCTEMA OT MOKA3aTe/IM U KPUTEPHH, 110 KOMTO apryMeHTHPaHO ca
MIPEICTABEHH pE3YITATUTE OT NPOCKTHUTE JCHHOCTH. [IpoBeneHo e u aHKeTHO mpoyuBaHe ¢
YHCHHILUTE OT /1BaTa CKCIEPUMEHTATHH KIaca, B KOETO € U3pa3eHa TAXHATA YI0BJIETBOPEHOCT
OT MPOCKTHHTE JICHHOCTH W BUCOKAaTa MM OLICHKA 3a TAX. PasrbpHaTa AHAarHOCTHYHA OICHKA €
HarpaseHa TpH TECTOBATa MPOBEPKA HE CamMO B KOHCTATHPALIMS, HO W B KOHTPOJIHHS
CKCIICPUMCHT 110 KPHUTCPHMTE INPABHIIHOCT, TI'bBKABOCT, CB3HATEJIHOCT M TPAHHOCT.
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OGpaboTkara, CpaBHEHHETO M AHAIM3ZBT HA JIAHHWTE €A OCHUIECTBEHH KOMIETEHTHO M
JCTAHIHO € METOJHMTE Ha HenapaMeTpUyHaTa CTaTHCTHUKA (3HAKOBO-PAHIOB TECT Ha
YHIIKOKCHH 33 OTYHTAHE HA CTATHCTHYECKH 3HAYMMH Pa3jIMuMs 110 OTICTHUTE MOKA3aTellu:
KoeHUIMEHT Ha paHroBa kopenanus CrupMbH) Upes cTaTHCTHYecKus maket SPSS.

3aKJIIOUMTENIEH MOMEHT B IBUIOCTHOTO H3c/e/BaHe ca (GOpMYJHpaHATE HM3BOIH W
NPENOPbKH € MPAKTHYECKA HACOYCHOCT, JIOTHYECKH [POM3THYAIKM OT [pOBE/eHAaTa
eKcrepuMeHTanHa pabora. JIOKTOpaHTKaTa YCICIUIHO € peaiu3upala 5 MPOeKTHH TEMH.
Cb31aIecHUAT OT Hes JIMIAKTHYECKH MOJIC] 3a YCHBBPIICHCTBAHE HAa MaTeMaTHYECKHTE
KOMIICTEHIIMH HA YUCHHLIUTE OT TPETH KJIAC upe3 NpoeKTHa y4eOHa JeHHOCT e anpodupan ¢
JI0Ka3aHa e(heKTUBHOCT.

Hayunu  npunocu. Kato usio mnpuemam crpaBkata OTHOCHO TNPHHOCHTE Ha
JMcepTauuoHuus Tpy/l. Te ca Gescnopun, Ho OM TpsOBaIoO ja ca CHCTEMATH3MPaHH B JIBE
FPYIH: BPUHOCU C HAYYHO-MEOPEeMUYEH XAPAKMEP U NPUHOCU ¢ HAYYHO-RPULONCEH XAPAKMED.

6. [lpenenka Ha myO IMKALMHTE H JIHYHUSA NIPHHOC HA TOKTOPAHTA

[TybaukaunuTe Ha 1okTOpanT Bepuiia Apcos ca 061110 6 Ha 6poit (3 OT TSX Ha aHTJIHICKH
e3uK). Yernpu or cratuure ca B COOPHMIIM OT MPOBEJCHH [IPECTHKHH MEKAYHAPOIHH
HaYYHO-NIPAKTHYCCKH KoH(pepenuun B PO (na Jluneukus bpiKaBeH [€1arornyecku
yuusepeurer ILIT. Cemenosa Tau-1llanckoro™), kouto morar jga ce oTkpusT B Pyckus
MHJIEKC 32 HAay4HO LMTUpaHE; €JHO yvacTue € ¢ jJokjaaa B lOOuneiinara koHpepeHius 1o
ciyyail 45-roanmHnnara ot ch3aapanero Ha PII npu O3Y | H. Puicku™ — Bnaroesrpan
.»ObpazoBanue 6e3 rpanuun™ (26-27 noemspu 2021 r.), K0iiTO € ny6aMKyBaH B COOPHHK Ha
YHUBEPCUTETCKO H31aTecTBo . H. Pusickn™, brnaroeBrpan u ote €/1Ho yyacThe € ¢ 10K/1a1 B
[lecta Gasikancka nayuna kongpepenuns na CYb . Hayka — oOpa3oBanue — M3KyCTBO npe3
21-Bu Bek™ — knon baaroesrpas. 28.09 - 30.09.2023 r., rp. Bapna ¢ ny6aukyBana cratusi B
¢0. .Multidisciplinary Journal of Science, Education and Art*. Bcuuku or6esssanu
nmyOJIMKaLMK ca 110 TeMaTa Ha JIMCepTalliTa i 0TPa3sBaT MO3MIIMUTE HA aBTOPKATA.

7. ABTropedepart

ABTOpe(epaThT € B CHOTBETCTBHE ¢ Pa3pabOTCHUS IMCEPTAIMOHEH TPY/I M MPe/ICTaBs
KOPEKTHO B PeIyLIHPAH BH/I BCHUKH M0-Ba)KHH HETOBH YacTH.

8. KpurH4HM 6e/1e)KKH H NpenopbLKu

JlokTopaHTkara OW cie/Balo J1a UMTHPA HABCSKbJAE MW3M0/13BaHATA  HayyHa
juTeparypa 1o mbepsoustouHuk. Ho wa ctp. 31, crp. 34, crp. 46, crp. 55. c1p. 59 or
JUCEPTALMATA HE € CMIA3€HO HAIBJIHO TOBA H3UCKBAHE.

He ¢ scHO OT npoBeeHOTO eKCHEePHMEHTAIHO [MPOYYBAHE NPUIOKHM JiH €
MPE/UIOKCHUAT JUIAKTHYCCKH MOJIE]l HAa NMPOEKTHA y4yeOHA JAEHHOCT M0 MareMaTHKa KbM
MH/IMBU/IyQIHUTC NPOCKTHM JICHHOCTH W KaK Te Morar Jia ce ajanTupar KbM
TICHXOJIOTHYECKUS NIPO(HUIT M MHAMBHYATHHUS CTH/I HA yYeHe Ha 0OydaBalliuTe ce., Thil KaTo
ce paboTH CKUITHO B €KCIIEPHMEHTATHHTE KJIACOBE, a HANPABEHHTE H3BOJH U NPENnopbKHU ca ¢
YHUBEPCAICH XapaKkTep. buxa OW/IM nepCrieKTHBHH H3CIIC/IBAHMSATA M B TOBA HANPABJICHHUE.

[Ipenopbkara Mu e Bepuiia ApcoB j1a NpoibiKH J1a M3C/I€/1Ba Ta3H H3KITIOUMTEIHO
aKkTyasnaHa Ttema upes nyouaukauuu B SCOPUS u B Web of science.

HanpchHM're KPHTHYHH OeNekKH U [IPEMOPHKH HE OMaJIOBaKaBaTt JOCTOMHCTBATA HA
[IPOBCJICHOTO HAYYHO U3CJIE/IBAHE.



3AKJIIOYEHUE

Jlucepraumonnuat Tpya Ha Bepuua [laBioBa ApcoB mnpejacTaBisiBa ISIOCTHO M
3aBBPIICHO  M3CIIC/IBAHE., KOCTO ChOBPHCA HAYYHO-MEOPEMUYHU U HAYYHO-RPUTONCHU
pesyimamu, NpeoCmasiA6auiu OpUUHAICH HNPUHOC 6 HAyKama, W ChOTBETCTBA HA
M3HCKBAHMATA Ha 3aKOHA 3a pa3BUTHE HA aKaJeMH4HHs cberaB B PenyGiuka Buirapus
(3PACPB). IlpaBuinuka 3a HEroBoTO mpujiaraie W BbuTpeliHuTe npaBuia 3a pa3BUTHE Ha
akajzeMuunus cberas B IO3Y (H. Pusicku™ — rp. braroesrpas.

JloctoiiHcTBaTa Ha pealu3MpaHOTO HAYYHO W3CIIe/BAHE MOKA3BaT, Ye JOKTOPAHTKATa
NPUTEKABA  3abJOOYEHH TEOPETHUHHM 3HAHMS M HEOOXOMMMHS  H3CJIE10BATE/ICKH
MOTEHLHA.

Bb3 ocHOBa Ha npeicTaBeHMs JAMCEPTALMOHEH TPYJ Ha Tema ..YChBbPIICHCTBAHE HA
MaTeMaTH4YecKaTta KOMIETCHTHOCT Ha YYCHMIMTE OT TPETH KJIac 4pe3 MpOeKTHa ydeOHa
JIeHHOCT™, aBToped)epata KbM HErO W IpPEIBH/I TAXHATA 3HAYMMOCT ¢ YOEEHOCT npedaazam
HA y6aXdCaeMoOmo HAYYHO HCYpU 0a OONYCHE 00 3au{uma u 0a nPUcLOU 0dpazoeamenama
U Hay4yHa cmenex ,,00kmop*“ na pejloBeH JokTopanT Bepuia [lasioBa Apcos B oGnact Ha
Buciie obpasoBanue: 1. Ilenarormyeckn Hayku. mnpodecuonanno uanpapienue 1.2.
[lenaroruka, jnokTopcka mnporpaMa . MeTojMKH Ha 0Oy4eHHETO B HAYaJIHHTE KJIAcoBe™
(Metomka Ha 00y4eHHETO 1O MaTEMaTHKa).

29.02.2024 r. HN3rorBU/I CTAHOBHIIIETO:

rp. bnaroesrpan
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1. General presentation of the procedure and the doctoral student

By order No. 117 of 19 January 2024 of the Rector of South-West University “Neofit
Rilski*, 1 have been appointed as a member of the scientific jury for participation in a
procedure for the defense of a dissertation work with author full-time doctoral student Veritsa
Arsov on a regular basis at the Department of “*Preschool and Primary School Pedagogy™. The
set of materials presented by the doctoral student includes the following documents: CV;
dissertation work: abstract; list of scientific publications on the topic of the dissertation;
copies of scientific publications.

Brief biographical data of the PhD student

Veritsa Arsov was born on 10 May 1997 in Serbia. She graduated from secondary
school in Bosilegrad (2011-2015). She successfully completed her higher education in 2019
with a bachelor's degree in the specialty “Primary school pedagogy with a foreign language*
at the Faculty of Pedagogy of the SWU “N. Rilski*. Blagoevgrad. In the period 2019-2020,
she continued her studies in the “Pre-school and primary school pedagogy* master's program.
In parallel, she works as a teacher at the Secondary school “St. St. Cyril and Methodius™ in
the city of Simitli. In 2021. she was enrolled in the doctoral program “Methodology of
teaching mathematics in primary grades®. Since the same year, she has also been an assistant
in the “Pre-school and primary school pedagogy™ Department of the Faculty of Pedagogy.
where she teaches the following disciplines: Pedagogical theories and technologies for
mastering mathematical activities, Interactive methods in mathematics education. Theoretical



foundations of mathematics education and Engaging learning. She participates in the practical
training of the students of the Faculty of Pedagogy as a person responsible for their current
and internship practice. as well as the “Child's First Days at School* practicum. She is
actively involved in the international scientific forums and round tables organized by the
Faculty of Education, in various qualification forms of training (in the National Programme
“Increasing the competences of teachers from public high schools preparing future teachers™;
“The flipped classroom method™, in STEAM - training). The qualifications acquired by the
doctoral student are a prerequisite for her good knowledge in the research activity she carries
out.

2. Relevance of the topic

The research on the topic chosen by the doctoral student is dictated by the needs of
practical teaching in mathematics in primary grades, by the established imperfections in it. by
the lack of reliable motivation and interest among students. by the unsatisfactory results and
difficulties accompanying their cognitive activity. It is a deep conviction of Veritsa Arsov that
mathematical competences must be formed in such a way that they are applicable in everyday
life. Moreover, PISA 2022 showed unequivocally that the Bulgarian students are at last place
in the EU in mathematics, that 54% of them have low cognitive competences that are not
relevant enough to solve specific mathematical situations in life. Only 3% of them have high
achievements and can successfully model and solve mathematical cases. In order to be
practically oriented the mathematics tasks. it is important, according to her. to systematically
apply projects in the learning process, which will reflect on the goals. the content and the
technology of mathematics’ learning. on its quality. The project activity complements and
enriches the class-lesson subject system in the primary grades. and is not its negation. The
author of the dissertation reveals that the synthesis between what is conventionally established
in the teaching of mathematics in primary grades and innovative research in this field can help
to solve this ripe social problem and is a source of methodological renewal in the subject. as
well as improvement of the trainees' mathematical competences.

3. Knowledge of the problem

From the content of the developed dissertation work. we can state that Veritsa Arsov
has very thoroughly and in detail studied the scientific literature and regulations, the problems
related to the use of projects in the teaching of mathematics in the third grade, with the
stimulation and development of the key mathematical competences. She has carefully
analyzed the points of view of many Bulgarian and foreign scientists in order to reveal the
content of the main concepts on the subject. She knows very well the educational
documentation in mathematics (curricula and textbooks). which she researches in a
comparative plan through different time periods and in a contemporary aspect. She also
makes interesting comparisons with the Serbian education system.

4. Research methods



The chosen methods adequately meet the set goal and solves the tasks of the
dissertation research. The focus of the development is uncovering opportunities to improve
students’ mathematical competencies through engagement in project activities.

S. Characterization and evaluation of the dissertation work and contributions

The dissertation was developed in a total volume of 189 pages of a main text without
the 11 appendixes. The content is structured in an introduction, 3 chapters, a concluding part
with recommendations. contributions and references. The doctoral student used 157 sources.
of which 105 in Bulgarian, 25 in English, 21 in Russian. 3 in Serbian. 1 in Croatian and 2
online sources. The data from the conducted research are presented visually in 41 tables and
72 diagrams of different types, 10 figures, 2 surveys. 2 forms with independent works for the
student and 5 project cards.

In the introductory part the relevance of the research problem is reasoned. The project
activity is related to the need for practical applicability of mathematical knowledge, which is
abstract in nature. The initial parameters of the research — goal. object and subject, hypothesis.
tasks, methods, science toolkit. organization and empirical base — are clearly and precisely
defined.

Chapter one is dedicated to the characterization of competence in the context of the
project-based learning activity. A starting point for clarifying the conceptual framework of the
study has the definition of the key concepts on the subject: competence. competences, project
learning activity. mathematical competence, etc. The role and importance of the competence
approach as an innovative educational strategy in a pan-European scale is clarified. An in-
depth analysis of the didactic-methodical literature was carried out. revealing the relationship
between the numerous types of competence: key. general. subject. educational and behavioral
(communicative, for team work and decision-making) and professional, referring to the self-
realization of the personality. the delegation of certain rights and the exercise of power. The
levels of manifestation of these competencies. as well as their functions. are also revealed.
Veritsa Arsov specifies in detail the structure of mathematical competences acquired by
students in primary grades. The project activity is clarified in relation to the research model of
learning. The history of this learning option and its importance for the education and
development of students is briefly traced. The essence of educational projects, their main
characteristics and typology has been interpreted in a multifaceted manner through a targeted
literature review. Dozens of author models of the stages for successful project activities are
also presented. Their advantages and limitations in the pedagogical process are clarified. The
doctoral student assigns a central role to the implementation of the projects of group activities,
group cohesion and the ability to work in a team. In recent decades. when interpreting project
activities in the system of integrated interdisciplinary forms of education. the majority of
authors think that projects are not just a method. but an organizational form of education.
which is carried out through a variety of methods. skills and techniques. Probably also due to
the fact that she did not interpret the project activity in this aspect, the doctoral student
accepted the incorrect wording for the so-called “project-based learning™. Modern
institutional education is not project-based. but it is based on the subject class-lesson system.
which implies group cognitive and practical activity of students (including internally




differentiated within the class as a group). At best. one can talk about project-oriented
learning (but the mechanically translated name from English is popular. which does not
correspond to the educational realities in our country).

Chapter two contains a didactic-methodical analysis of the state of the problem
regarding the project learning activity in mathematics training. It contains a description of the
regulatory framework, as well as a comparative analysis of the mathematics curricula for third
grade from 1982, 1991. 2003 and 2018/19 years. The intended learning content in the
mathematics textbooks for the third grade of “Prosveta* and “Prosveta +* publishing houses,
as well as the Serbian textbook of the German publishing house "Klett" were also compared.
The conclusion that the project learning activities are not regulated and reflected in the
curricula and methodological guidelines in the books for teachers, as well as in the textbooks.
is made extremely correctly. And this once again proves that education in the Bulgarian
school is not project-based. At the same time. Veritsa Arsov established in her empirical
research that elements of project activity exist in the learning process of mathematics, that
there are rich opportunities for its integration into the lesson activity., which will increase
students’ interest in abstract mathematical content and motivate them for productive learning
of the material. In this regard. I would like to point out that the students' independent works in
mathematics and their intra-group differentiated work have an identical epistemological
nature to the project learning activities, but within the lesson they are also distinguished by
their_specificity. Solving practical-applied problems (including textual, geometrical, with
named numbers, etc.) in the classroom system is not identical to the project form of
educational activity, which requires longer research and is associated with a large expenditure
of time. This form is relatively autonomous and. as confirmed by the survey with elementary
teachers, it is most applicable in extracurricular (95%) activities, but some projects can be
successfully planned and implemented in the system of interdisciplinary lessons. (Such
practice, for example. is provided for the subject “Man and Society™ of the “Klett* publishing
house for the third and fourth grades). However, when defining the term “project learning
activity in mathematics™ (p. 13) as a “type of joint activity (and why not also individual?) no
distinction is made from other types of learning activity. i.e. a generic mark is indicated. but
not a species distinction. The subject of mathematics generally models the quantitative
relations between objects in genuine reality. in the so-called “world of the original®, and
approaching the studied abstract content closer to practice by solving more problem-applied
tasks is an objective necessity. According to the doctoral student. the use of project
technology in mathematics lessons relies mostly on the methodical creativity of the teacher.

In the third chapter, an in-depth experimental study was carried out (ascertaining,
transforming and control experiment) and a complete methodical system for improving the
mathematical competences of the students was presented with the help of a series of five
educational projects (5 lessons each), in the lessons of mathematics and for all-day
organization of the school day. A didactic model of a project-based learning activity in
mathematics for the third grade is proposed with four stages: introductory (determination of
the topic and the teams, distribution and assignment of the project task), practical applied.
presentational and evaluative. A certain diagnostic-evaluation system of indicators and criteria
was also adopted, according to which the results of the project activities were presented in a
reasoned manner. A survey was also conducted with the students of the two experimental




classes, in which their satisfaction with the project activities and their high evaluation of them
was expressed. A developed diagnostic assessment was made during the test check not only in
the ascertaining, but also in the control experiment according to the criteria of correctness.
flexibility, awareness and durability. The processing. comparison and analysis of the data
were carried out competently and in detail with the methods of non-parametric statistics
(Wilcoxon's sign-rank test for reporting statistically significant differences on individual
indicators; Spearman's rank correlation coefficient) through the statistical package SPSS.

The formulated conclusions and recommendations with a practical focus, logically
arising from the conducted experimental work are a final point in the overall research. The
doctoral student has successfully implemented 5 project topics. The didactic model she
created for improving the mathematical competences of third grade students through a
project-based learning activity has been tested with proven effectiveness.

Scientific Contributions. In general, I accept the reference regarding the contributions
of the dissertation work. They are indisputable. but they should be systematized in two
groups: contributions of a scientific-theoretical nature and contributions of a scientific-
applied nature.

6. Evaluation of the publications and personal contribution of the doctoral
student

The doctoral student Veritsa Arsov has a total of 6 publications (3 of them in English).
Four of the articles are in collections of prestigious international scientific-practical
conferences held in the Russian Federation (of the Lipetsk State Pedagogical University “P.P.
Semenov-Tyan-Shansky*), which can be found in the Russian Scientific Citation Index: one
participation was with a report at the Anniversary Conference on the occasion of the 45-th
anniversary of the establishment of the Faculty of Pedagogy at South-West University “N.
Rilski* — Blagoevgrad “Education without borders™ (26-27 November 2021). which was
published in a collection of the university publishing house “N. Rilski*. Blagoevgrad and
another participation is with a report at the Sixth Balkan Scientific Conference of the Union of
Scientists in Bulgaria (USB) “Science — Education — Art in the 21st Century™ — Blagoevgrad
branch, 28.09 - 30.09.2023, Varna with an article published in the collection
“Multidisciplinary Journal of Science, Education and Art*. All publications are in compliance
with the topic of the dissertation and reflect the positions of the author.

7. Abstract

The abstract is in accordance with the developed dissertation work and correctly
presents in a reduced form all its more important parts.

8. Critical notes and recommendations

The doctoral student should cite the scientific literature used everywhere by a primary

source. But on p. 31, p. 34, p. 46, p. 55, p. 59 of the dissertation this requirement is not fully
met.



It is not clear from the conducted experimental study whether the proposed didactic
model of project-based learning activity in mathematics is applicable to individual project-
based activities and how they can be adapted to the psychological profile and individual
learning style of the learners. as team work is carried out in the experimental classes, and the
conclusions and recommendations made are of a universal nature. Research in this direction
would be also promising.

My recommendation is that Veritsa Arsov continues to research this extremely live
topic through publications in SCOPUS and Web of science.

The critical remarks and recommendations made do not belittle the merits of the
conducted scientific research.

CONCLUSION

The dissertation work of Veritsa Pavlova Arsov is a entire and complete study. which
contains scientific-theoretical and scientific-applied results representing an original
contribution to science, and corresponds to the requirements of the Law on Development
of the Academic Staff in the Republic of Bulgaria (LDASRB). the Regulations for its
implementation and the Internal rules for the development of the academic staff at
South-West University “N. Rilski* — Blagoevgrad.

The merits of the realized scientific research show that the doctoral student has
in-depth theoretical knowledge and the necessary research potential.

On the basis of the presented dissertation work on topic “Improvement of the
mathematical competence of third-grade students through a project-based learning activity*,
the author's abstract to it and considering their importance, I strongly suggest to the respected
scientific jury to allow the defense and award the educational and scientific degree
“doctor® of full-time doctoral student Veritsa Pavlova Arsov in the field of higher education:
1. Pedagogical sciences, professional direction 1.2. Pedagogy. a doctoral program “Teaching
methods in primary grades™ (A method of teaching mathematics).

29 February 2024 Opinion prepared by:

Blagoevgrad .

Assoc. Prof. D.Sc. Ped. Lidiya Tsvetanova-Churukova



