PELHEH3UA

ot npo¢. 1-p Toxopka ’KuskoBa Tep3ueBa

®MMU npu [LnoBauscku ynusepeurer ,,Ilancuii Xunengapeku“

Ha IMCepPTAIlMOHEH TPY/l 32 MPUCHKIaHe Ha 00pa3oBaTeHaTa U HAyYHa CTETICH ,,JOKTOP*
1o: obnact Ha Bucuie oopa3zoBanue 1. [lenaroruyeckn Hayku
npodecuonanHo HampasieHue . 1.3. [legaroruka Ha 00y4yeHueTo 1o ...

AOKTOPCKa Imporpama MeToauka Ha oﬁyqefmeTo o MaTeMaTuKa "u I/IH(l)OpMaTI/IKa

ABTOp: Kpucra MeroaueBa MexaH:KuiiCKa, pEJIOBEH JTOKTOPAHT

Kareapa: ,,Maremaruka” npu [IM®, FO3V ,,Heodbut Puncku*, bnaroesrpan

Tema: ®opmupane Ha TUTHTAIHA U MAaTEMaTUYECKU KOMIIETEHTHOCTH 4Ype3 00pa3oBaTEITHU
KOMITFOTBPHH UTPH

Hayuen ppkoBoauren: npod. a-p Januena lypesa-Tynaposa, O3V ,,Heoput Puncku*

1. OO0mo onucaHue HA MPeJACTABEHUTE MATEPUATIH

Conc 3amoBen Ne 2830/29.11.2024 r. nHa Pekropa Ha lOro3amanen yHusepcutet ,,Heodur
Puncku (FO3Y) cbM ompezeneHa 3a 4ieH Ha HAYYHOTO JKYpPH 3a OCUTypsiBaHE Ha Mpoleaypa 3a
3alMTa Ha JUCEPTALlMOHEH TPyl Ha TeMa ,,DopMHpaHe HA AUTHTAJTHM W MATeMaTHYeCKH
KOMIIETEHTHOCTH 4pe3 o0pa3oBaTeJHM KOMNIOTBPHH Urpu” 3a npujgoOuBaHe Ha
oOpa3oBareyHaTa U Hay4Ha CTEIEH ,,JIOKTOP B 00JacT Ha BuUcHie oOpa3oBanue /. Iledacocuuecku
nayku; lIlpopecnonanHo Hampasnenue: [.3. Iledazocuxa ma obyuenuemo no ...; JNOKTOPCKa
nporpama: Memoouka na obyuenuemo no mamemamuxa U ungopmamuxa. ABTOp Ha
nucepranoHHus Tpya € Kpucra Meroauesa MexaHKHICKA — PEIOBEH JOKTOPAHT KbM Kareapa
,Marematuka” Ha [IM® npu KO3V ¢ Hayuen prkoBonuten npod. n-p Hanuena dypesa-Tymaposa
ot O3V ,,Heodur Puncku®. Ha mbpBOTO 3aceanue Ha HAy4YHOTO KYPU CbM M30paHa 3a PeLlEeH3EHT

Ha JMCEePTAIIMOHHUS TPY/, ChIIIacHO mpoTokon Nel/04.12.2024 .

[IpencraBennar ot Kpucra MexaHKUICKa KOMIUIEKT MAaTepUaay Ha €JIEKTPOHEH HOCHTEN
BKJIFOYBA CJIETHUTE JOKYMEHTH:

1. AstoGuorpadus B eBporneiicku Gpopmar.

2. IIporokon na KC or mnpenBapuTenHOTO OOCHXKIaHE Ha JAUCEPTALMOHHUS TPYyA C
IIPEIUIOKEHHE 3a JKYPHU U 1aTa 32 3aluTa.
Jexmapanus 3a OpUrHHAITHOCT U IOCTOBEPHOCT HA MIPUJIOKEHUTE JOKYMEHTH.
Konue Ha numniioma 3a Bucie oopa3zoBaHue.

ABTopedepaT Ha OBITapCKU U Ha aHTJIMICKU €3UK.

o ok~ w

JuceprainoHeH Tpy/I.



7. Konus Ha myOnuKanuuTe Mo TemMara Ha AUCEPTAllUOHHUS TPYI.

8. CnpaBKa 34 U3II'BJIHCHUC HAa MUHHUMAJIHUTC HAllTMOHAJITHH U3UCKBAaHUA.

Hpe,Z[CTaBeHI/ITe JOKYMEHTH Ca IPEHU3HO O(l)OpMeHI/I u noaAp€acHu B CBOTBETCTBUEC C

MPUIIOKEHUSI CIUCHK. JIOKTOPAHTHT € MPEeICTaBUi S MyOJIMKAlMU 110 TeMara Ha JUCEpTallMOHHHUS
TPYX.

2. Kparku OuorpaguyHu JaHHH 32 JOKTOPAHTA

Kpucra Mexanpkuiicka nmpuaoouBa 00pa3oBaTeIHO-KBATH(UKAIIMOHHA CTENEH ,,bakanaBbp™
ChC cIieUanHocT ,,MaTtematuka u uHpopmatuka“ npe3 2018 rox. IIpe3 2019 roa. 3asppmBa OKC
,,MarucTpp* ¢bC CHEIHUATHOCT ,,[eXHOIOTUN Ha 00YYEHHETO 10 MaTeMaThKa U HHPOPMATUKA™ KbM
[Ipupono-marematudecku ¢akynrer Ha FO3Y ,Heodur Puncku™ m mpumobuBa mpodecronamHa

KBaNIM(pUKaIKs ,, Y YUTell 10 MaTEMaTHKa, 110 HHPOopMaTHKa U 10 MTHGOPMAITMOHHU TEXHOIOTHH .

ITpe3 mekemBpu 2019 1. Kpucra MexaHmpkuiicka paboTH KaTo y4uTeNl MO WHPOPMAIMOHHU
texnosioruu u uapopmaruka kM VII CY , Ky3sman Hlankapes®. Ot 15.09.2020 r. — nocera e yuuren

o unopmannonuu rexnonoruu kbM CYNYE ,,.C. Knument Oxpuncku®, rp. biaroesrpap.

B nepuona ot smyapu 2020 r. 1o ¢epyapu 2024 r. e peqoBeH IOKTOPAaHT KbM Kareapa
»Maremaruka“ npu IO3Y, nokrtopcka mporpama ,,MeTonuka Ha OOy4EeHHETO [0 MaTeMaTHKa U

nHpopMaTHKa“.
3. AKTyaJHOCT Ha TEMATHKATAa U 1eJ1eChOOPa3HOCT HA MOCTABEHUTE LeJIH U 32/1a41

Pa3zButueTo Ha CbBPEMEHHOTO OOIIECTBO B JUTMTAIHATA epa MOCTaBs Ipes oOpa3oBaTenHaTa
cUCTEeMa 3ajlaya J1a pa3BUBA JUTMTAIHU KOMIIETEHTHOCTH HA YUYEHMIIMTE, CTYACHTUTE U MIIaJIUTE
xopa. Bp3 ocHOBa Ha sicHO ouepTaHuTe TeHJeHIMH B EBponeiickus cbio3 € pazpaboTeHa pamka 3a
aurutaaauTe kommereHTHocTH (DigComp), KoATO HEMpPeKbCHATO Ce aKTyalnu3upa U noaobpsia. B
MOCJIeTHUTE TOJMHN 00pa30BaTETHUTE KOMIIIOTHPHU UTPH C€ UHTETPUPAT YCIEUIHO B 00yYEHUETO,
KaTo MpUJIaraHeTo UM MOJXKE Jia C€ U3I0JI3Ba HE caMo 3a Mpe/ICTaBIHE Ha 3HaHUATa B 3a0aBHa hopma,
MTOBUIIIABAHE HA aKTUBHOCTTAa U MOTUBAIUATA, HO CHILIO U JIa CE MOJIIToMara pa3BUTHETO Ha Pa3INYHU

KOMIICTCHTHOCTH.

Pazpaborenust or Kpucra Mexanmxuiicka QucepTallMOHEH TPyJ MpPeACTaBsl MOJy4yeHHUTE
pe3yaTaTH OT U3CIEBaHE BbPXY aKTyalleH 3a 00pa3oBaHMETO MpoOieM, KAaTo NpeAMEThT Ha
n3cneaBaHero e: PopMupaHe Ha MaTEMaTUYECKHU U IUTUTAIHU KOMIIETEHTHOCTH Yy YYEHULHU OT 3.
kinac B CYNYE ,,Ceetn Kiiument Oxpuacku®, biaroesrpaj, upe3 u3noia3BaHe Ha oOpa3oBaTeIHU
KOMITIOTBPHU UrpHU B yacoBe no KommioTbpHO MojaenupaHe U MH(DOPMALMOHHU TexXHoJoTuu. B
U3CIIEIBAHETO € MPEIOKEH MOJIEI 3a Pa3BUTHE HA JUTUTATHU U MAaTEMaTUYECKH KOMIIETEHTHOCTH,
HACOYEH KbM H3II0JI3BaHE Ha pa3inyHU (OpMHU Ha UrpoBo-Oa3upaHo oOyuyeHue. B yBoga nobpe ca
nepUHUpaHU LN U 3a/aud Ha W3CJIEIBAHETO, OOEKT, MpeaMeT u € (GopMylupaHa XHUIOTe3a Ha
n3cnensaHero. OCHOBHATa 1€l Ha JUCEPTALMOHHUSA TPYA € Ja C€ U3CIeNBAaT BB3MOXKHOCTH 3a
dbopMupaHe Ha MaTeMaTHMYeCKU W JAUTUTAIHA KOMIETEHTHOCTH Yy YYEHHUIUTE OT 5. Kjac upe3

O6pa30BaTeJ'IHI/I KOMITIIOTBPHU UT'PH IO TCMUTC 0€30I1acCHOCT B HHTCPHET U Chb3AaBaHC HAa CbABPIKAHUC



B cpena 3a OJOKOBO IporpaMupane. 3a peaju3upaHe Ha MOCTaBeHaTa el ca (GOopMyIUpaHu TpU
3aJjauu ¥ HAKOJIKO MO/3a/1a4M, KOMTO aJIeKBaTHO OTPa3siBaT IUIAHUPAHUTE JEHHOCTU M ChOTBETCTBAT

Ha TIOCTaBEHUTE LIEIH.
4. Tlo3naBaHe Ha mpodJemMa

JIOKTOPAHTHT € U3BBPIINI TEOPETUYEH aHainu3 U 0030p Ha 151 nurepaTypHu u3ToyHMIM: 38
Ha OBJITapCKH €3WK, 4 HA PYCKU €3UK, 74 Ha aHTJMHCKH €3UK U 36 MHTEpHET U3TouHNKa. KopekTHo
ca UMTUPAHU TOJYYCHHUTE pe3yATaTH Ha 3HAUUTENeH Opoil Obiarapcku u uyxau aBTopu. OT
HAIpPaBEHOTO H3CJIEBAHE MOXE Jla C€ CUHMTa, Y€ JOKTOPAHTHT J0OpEe MO3HAaBAa TEPMHUHOJIOTHUSTA,
CBbp3aHa C M3CJIEBAHETO, IPEACTaBEHAa € CBIIHOCTTAa Ha MAaTeMaTUYECKUTE U JAUTMTAIHUTE
KOMITETEHTHOCTH, U3CJIe/IBAHU Ca Bb3MOKHOCTUTE HA KOMIIIOTHPHUTE UTPH 32 Pa3BUTHE HA PA3INYHU
KOMIIETEHTHOCTH U Cca HanpaBeHu u3Bou. HampaBeH e 3a1b100ueH aHanu3 Ha y4eOHHUTE POrpaMu
no KMUT u maremaTrka 3a HadajeH U NPOTMMHA3HaleH eran. ucepTauMOHHUAT TPYA € pe3yTar
Ha 33pJ1009€HO MPOyUYBaHe Ha Pa3riIekaaHaTa MpolIeMaTHKa U IpUIaraHe Ha MpUI00UTHTE 3HAHUS

U YMCHHSI.
5. MeTroauka HA U3CJIEABAHETO

B nucepTanMoOHHOTO W3CEABaHE € M3IOJI3BAaH KOMIUIEKC OT JEHHOCTH 3a ChOHMpaHEe Ha
EMIIMPUYHU JTAaHHU KaTO TEOPETUYEH aHaJW3 U MPOYYBAHE HA MEIAarOrM4eCcK OIUT, a TaKa ChIIO U
TAXHaTa 00pabOTKa Ype3 MaTeMaTHKO-CTaTUCTHYECKH aHalIW3. 3a peaju3upaHe Ha LeIuTe U
3a7a4iTe U 3a IPOBEPKA HA XUIIOTE3aTa Ca U3MOJI3BAaHU TEOPETUYHHN U EMIIMPUYHHU U3CIICI0BATECIICKU
MeToau. JIOKTOpaHTHT W3MOJ3Ba HAONIOJEHUE, aHKETa, TECTBAaHE W MHTEPBIO KaTO METOIU 3a
chOMpaHe Ha eMmnupuyeH matepuan. [IpoBefeH € AMAAKTUYECKH EKCIEPUMEHT M ca MPUIIOKEHH
MaTEeMaTHKO-CTaTUCTHUECKH METOJU 32 00paboTKa Ha EKCIEPUMEHTATHUTE NaHHU. V3Mmon3BaHUST
WHCTPYMEHTapUyM BKIIFOYBA TECTOBE 3a IPOBEPKA HA 3HAHUATA U KOMIIETCHTHOCTUTE HA YUYCHUIIUTE,
aHKeTa 3a ONpeIeNIsTHE HA MHEHUETO M OTHOLIEHHETO HA YYEHHUIUTE, KAKTO U aHKETa 3a €KCIepTHA
OlIEHKa OT yuyuTenu Ha Mmojena. [[o Bpeme Ha MpoOBEkKaHE Ha E€KCHEPUMEHTA € pealu3upaHo
EKCIIEPTHO OlIEHsBaHE Ha 00pa3oBaTeIHH KOMITIOTHPHH WIPU Ha TeMa ,,be3omaceH WHTEpHeT",
MPUJIOKUMHU 3a ydeHuUM oT S5-7 xiac. lllelicer u yeTtupu OT ydurtenure OT Lisuia bbirapusa ce
BKJIFOUBAT B IMOIIBJIBAHETO HA aHKETA W OILEHsABaHETO Ha urpure. [lombiiHEHaTa aHKETa BKJIKOYBA
BBIIPOCH, CBBP3aHU C MPOo(ecHoHAHUS OMUT Ha OI[EHUTENUTE, KAKTO U OIEHKU HAa UTPUTE B TPUTE

kiaca. M30panara MeToMKa Ha M3CIe/IBaHe TIO3BOJISIBA TOCTUTAHE HA TOCTABEHUTE 1ENIU U 3a]a4u.
6. XapakTepuCTHKA U OLIEHKA HA THCEPTALMOHHUS TPYA

[IpencraBeHusT 3a peneHsupaHe aucepranuoHeH Tpya Ha Kpucra Mexanmxkwuiicka e
CTPYKTYpUpaH B CJEIHUTE YacTU: YBOJ, YETHPHU TIJIaBH, 3aKiI0ueHHe, oubnuorpadus, COUCHK ¢
nyOJIMKalMU 10 TeMaTa Ha JMCepTallMOHHMS TPy, CIMCHIM Ha TaOIUUIU U QUTYpHU, U YETUPU
npunoxenns. Toil cpabpxka o0mo 220 crpaHwnm, kato 166 CTpaHHWIIM € OCHOBHHST TEKCT, 9
cTpaHulu Oubnuorpadus u 43 crpaHuny npuioxeHus. OCHOBHUAT TEKCT € WIIOCTpUpaH cbc 64
¢urypu u 43 tabmuuu. [loGaBeHM ca OCHOBHM TNPHHOCH M CHUCHK Ha NYyOJMKALUUTE IO

AUCCPTAIUOHHUA TPYAO.



B nucepranmmoHHUAT Tpyn € paspaboTeH Mojen 3a oOyueHue B 5. Kiac Mo mpeaMera
KoMIoTbpHO Mojnenupane u UT, temu ,,bezonacen unrepHer “ u ,,KommorbpHo Monenupane*,
KOWTO € HACOYEeH KbM pa3BUTHE HA JUTUTAIHU U MaTeMaTHYE€CKH KOMIIETEHTHOCTHU U € 0a3upaH Ha
oOpa3oBarenHu KOMIIOThpHU UTpu. OOpa3zoBaTeIHUTE KOMIIOTHPHU UTPU Ca M3MOJI3BaHU B JBA
acreKkTa — CpPeJCTBO 3a 0O0y4YeHHE U 00EKT Ha M3y4yaBaHE U Ch3JaBaHE HA ChIbPKAHHE B KOHTEKCTA

Ha Temara ,,KoMmooTbpHO MoJieTupane*.

B yBOI[a ca MIpE€ACTAaBCHH AaKTyaJJHOCTTa Ha H3CJIICABAHCTO, IIPEAMCET, 06CKT, Ocjii Ha

U3CIIEABAHETO U CTPYKTYpa Ha JUCEPTALUOHHUS TPYA.

B mbpBa rnasa e pasriegaHa TEPMHMHOJIOTHATA, CBbpP3aHa C W3CIEIBAHETO, NPEACTABEHA €
CBIIIHOCTTa Ha MAaTEeMaTUYECKUTE U JUTMTAIHUTE KOMIIETEHTHOCTU. [IpencraBeH e smrepaTypeH
0030p, CBbpP3aH ChC 3HAUCHUETO Ha MOHITHUSITA UTPa, CEpUO3HA UTpa U urpoBu3anus. Pasrienano e
3HAQYEHHETO Ha W3MOJ3BAHETO HA MEXIYNPEIMETHH BpPB3KU B oOyudeHuero. llperncraBenu ca

CBBbp3aHu NPCAXOAHHN U3CIICABAHUA.

BbB BTOpa riasa e npeactaBeHo 00yueHUEeTo 10 KOMITIOTHEPHO MOIETIUPaHe U HHPOPMAIIMOHHU
TEXHOJIOTUU B HCTOpHuYecKd IUlaH. HampaBen e ananu3 Ha y4yeOHute mnporpamu no KMUT wu
MaTeMaTHKa 3a HavyajeH U MporuMHa3uajeH eran. M3mokeHn ca Bb3MOXKHOCTH 3a peajlu3upaHe Ha
MCKAYNPECAMCTHH BPB3KU B YaACOBCTC 10 KOMITIOTBPHO MOACIIUPAHE U I/IH(l)OpMaIII/IOHHI/I TEXHOJIOTHUHN
c MaremaTtuka. [IpeacraBeH e cnHMChbK Ha peanu3upaHuTe 3aaayu B yudeOHuimure no KMMUT,
pa3BUBAIllM JUTUTATHU U MaTEeMAaTHMYECKH KOMIIETEHTHOCTH, KaKTO M CIUCHK Ha H3I0JI3BAaHHUTE
WHTEPAKTUBHU NpWiIoxkeHus B 00o6mena Tema 2. MaTepHer ot yueOHara mporpaMa 3a 5. Kiac B

€JICKTPOHHO YETUMU yUCOHUIIH.

B Tpera rnaBa € mpeIoKEH MOJENI 3a pa3BUTHE HA JUTMTAJIHU M MaTEeMaTHYECKU
KOMIIETEHTHOCTH, HACOUYEH KbM M3IMOJI3BaHE HAa pa3ivMyHU (POpPMU Ha UIpOBO-0a3upaHO OOyueHHeE,
METOJM 3a OOydeHHe, cucTeMa OT 3a/ladd U MEXIYNpeIMETHU BpPB3KH MO TeMuTte ,,besomnacen
uHTepHET" U ,,KoMIIoThpHO Mosienpane®. 3a pealu3upaHeTo Ha MOJIeNla U Ch3JaBaHETO HAa UTPHU €
n30paH OJOKOBHUAT €3MK 3a mporpamupasne Scratch. Paspaborten e HaOop OT 3a1a4M, KaTo OOMIUAT
Opoii peanuzupanu 3afgauu € 17, rpynupanu B nBa tuna: Urpu m PabGora mo mpoekt. JleBeT oT

3a/1auynTe ca COOCTBEHH, 4 aIanTHUPaHU U 4 — 3a/1a4u OT YUCOHUK.

B UYerBppra rnaBa ca NpeACTaBEHH OpraHU3alUsATa U aAHAJIU3UTE Ha pPE3YyNTaTUTE OT
eMIIUPUYHOTO HU3cienBaHe. [IpencTaBenu ca neTainuTe, CBbp3aHu C IJIAaHUPAaHE U OpraHu3MpaHe Ha
MeJarornyeckusi eKCIepUMEeHT, KaKTO U KPUTEPUH U NOKa3aTeNH 3a OlLIEHsBaHE Ha e(EeKTHUBHOCTTA
Ha MpeyIoKeHUs Mojied. ExcrieprMeHTanHoTo npuiiaraie Ha Mojiena 3a (opMupaHe Ha JUTUTAIHU
¥ MaTeMaTU4eCKH KOMIIETEHTHOCTH 4pe3 00pa3oBaTeHH KOMIIOTBPHU WIPU € OCBIIECTBEHO C
yuerunu ot 5. kinac B CYWYE ,,Ceetn Kimument Oxpuzacku®, bnaroesrpan B nepuona 2021/2022 —
2022/2023 yyebna roauna. OOmusT Opoil Ha METOKJIACHUIUTE Mpe3 JABeTe yueOHU roguHu € 97,
pasnpeiesieHd B JIB€ IapaJleIkl Ha BHIycK. Pe3ynratute OT M3cieiBaHETO ca 00paboTeHH
CTaTUCTMYECKH U Ca aHAJIM3UPaHU, (POpPMYyIHpaHU ca U3BOAM M 3AKIIOUYEHHUS OTHOCHO paboTHaTa

Xunore3a. MHOTo Il06p0 BIICHATJICHUC ITPABU U3IIOJI3BAHCTO HA PA3JIMYHU CTATUCTUYCCKU TCCTOBE 3a



MPOBEPKA HOPMAITHOCT Ha pa3NpeIeJICHUsATa, CPABHABAHE HA 3aBUCUMHU U HE3aBUCHUMHU IMPOMEHIINBH,
OlucaTelHa CTaTHCTHKA, KOC(PUIMEHTH 3a OLIEHKa Ha HaJEeXKHOCTTa Ha U3IMOJI3BAaHUS
uHcTpyMeHTapuyM. [lonydenure pe3ynratu ca AeMOHCTPUPAHU ¢ TaOIUIM U Auarpamu. B Ta3u rinasa

ca MPEJICTaBeHU U PE3YATaTH OT AaHKETHOTO MPOYUYBaHE cpell 64 eKCrepTH yUuTeH.

B 3axmouenuero ca OpeACTaBCHU HAIPAaBCHUTC H3BOAMU OT HNPOBCACHOTO HU3CJICIBAHC.
,HI/IcepTaI_[I/IOHHI/IﬂT Tpya CbAbpiKa CIIMCBK C HY6J'II/IKaI_[I/II/I U aBTOpCKa CIIpaBKa 3a IIOJYUYCHHUTC
pE3yJITAaTH. B HpI/IJ'IO}KeHI/IHTa Ca BKIIFOYCHU H3II0JI3BAHUTEC 3a O6y‘ICHI/ICTO N OLICHABAHETO TECTOBE U

AHKETH.
7. TIpuHOCHM M 3HAYUMOCT Ha pa3padoTKaTa 32 HAYKATAa M MPAKTUKATA

OcCHOBHUTE IIPUHOCU B pPE3YITAT HA AUCCPTALIMOHHHUA TPyd Ca C HAYYHO-IIPHUIIOKCH H

IPUIIOKCH XapaKTCP U MOraTt aa Ce Q)opMyanaT 10 CJIICAHHA HAYMUH:
Hay‘IHO-HpI/IHO)KHI/IZ

1) HampaBen e aHanu3 Ha peanu3upaHuTe 3agaud B yueOnumuute mo KMUT B 5. kiac,
pa3BHUBallM JUTUTATHU M MaTEMATHYECKH KOMIIETEHTHOCTH B TeMUTE ,be3ornacen

uHTEpHET" U ,,KoMIIOTbpHO MOJIETTMpaHe*;

2) Amnanu3upaHu ca OCHOBHHU KOHIICIIIMY M TIOHATHEH arapar, HeoOXOAUM 3a pearu3upaHe Ha

JUCEPTALIMOHHOTO U3CJIICABAHE;

3) PaspaboteH e Mojen 3a pa3BUTHE HA MAaTeMaTHUYCCKU M JUTHTAIHUA KOMIIETEHTHOCTH Ha
YYEHMIM OT 5. Kjac 3a TeMure ,,.bezonaceH mHTepHET™ M ,,KOMIIOTBEpHO MoOxenupaHne®,
OCHOBaH Ha B3aUMOJICHICTBHETO MEX]y HUIPOBO-0a3upaHO OOydeHHE, MEKAYIpPEAMETHU

BPB3KH U METOAM Ha 00yUeHue.

IIpunoxxuu:

1) Pa3paboteHu ca WUrpH, MpUIOKUMH B paszenu ,.be3onaceH mHTepHET U ,,KOMIIOTHPHO
MOJIeTMpaHe*’.

2) PaspaboTeHa e cuctema OT 3a/1a4u, Oa3upaHa Ha UIPH, IPOSKTH U UTPOBU CIICMEHTH;

3) Pa3pa6OTCHI/I$IT MOZCI 3a pa3BUTUC HA MATCMATUYCCKU U OUTUTAJITHU KOMIICTCHTHOCTH €

anpoOupan B pegoBHuTe yacoe no KMUT ¢ yuenunu ot 5. kiac.

C orneq akTyaqHOCTTa Ha TEMaTUKaTa U MOJYYEHUTE pe3yJTaTH, HECbMHEHO pa3paboTkKaTa
Mpe/ICTaBIsIBa MPUHOC KbM METOJMKAaTa Ha OOydeHHe Ha YYEHHIM OT 5. Kjac ¢ Iell pa3BUTHE Ha
JUTUTAIIHA U MaTeMAaTHYE€CKH KOMIIETEHTHOCTU. MIHTepecHO € J1a ce mpociielu TOBa Pa3BUTHE U B

ciaeaBamuTe Kj1aCcoBeE.

C‘{I/ITaM, Y€ MOCOYCHUTC NPHUHOCH Ca ANOCTATBbYHU 34 MPUCHKIAHC Ha O6p8.30BaTCJ'IHaTa )51

Hay4Ha CTEIEH ,,JJOKTOP*.
8. Ipenenka Ha MyOJMKAIMUTE MO THCEPTALMOHHUS TPY/

Joxropant Kpucrta MexaHpKuiicka € TIpeCTaBuiIa 0 TeMaTa Ha JAWCEPTAIMOHHUS TPYI 5

ny6n141<au1/11/1 B pCUCH3UPAHU U3 JaHHA. I[BC oT HY6J'II/IK8.I_II/II/ITC Ca MHJACKCHpAaHa B SCOpUS B C60pHI/II_II/I



c Jmokiaau oT MexayHaponnu koHpepeniuu — 44th International Convention on Information,
Communication and Electronic Technology, MIPRO 2021, Proceedings of the 12th International
Conference on Computer Supported Education,Volume 1: GonCPL, 2020. Exna ot mybiukanuure e
nyOnuKyBaHa B cOOpHUK ¢ nokiamu oT EgmHamecera KoH(GEpEeHIHs ¢ MEXIYHApOJAHO Y4acTue —
OO0pa3zoBaHUETO U M3CJICABAHUATA B HH(DOPMAIIMOHHOTO OOIECTBO; €HA B COOPHUK C JOKJIAIN OT
IO6wuneiina mMexayHaponHa HayuyHa KoHbepeHIus ,,CuHepreTuka u pediekcus B 00y4eHHETO 10
Maremartuka‘““, 2020, I[TammopoBo, bearapus u eana e riiaBa ot MoHorpadusara MHTerpupano urpoBo
0a3zupaHo oOyueHWE TO KOMIMIOTHpHH Hayku, [nmaBa 4. IlpunoxeHwe Ha 00pa3OBaTEITHHUTE
KOMIIOTBPHH WIPU B OOYYEHHETO IO HMH(POPMALMOHHU TEXHOJOTUM B ydwiuie. Bcuuku
Hy6J'II/IKaI_[I/II/I ca B CbaBTOPCTBO, ABE OT Hy6J'II/IKaI_[I/II/ITe ca Ha aHTJINHCKH €3HK. HpaBI/I BIICYATJIICHUC,
Y€ IIOCOYCHUTE Hy6J'II/IKaI_[I/II/I OECJICHACO4YCHO MPCACTaBAT OTACIHHU 4YaCTH OT AUCEPTALlMOHHOTO

HU3CJIICABAHC.

OTr mnperjena Ha TpPEACTaBEHUTE NYOJIUKAIMM C€ BIDKIA, Y€ JOKTOPAHTHT W3MBJIHABA
MUHUMAJTHUTE HaMOHAIHU u3UCcKBaHusA (34,47 Touku) W HajgBUIIaBa MUHUMyMa oT 30 ToukH,
3aJI0KEeH B IpaBuiIHUKA 3a npuiiokeHre Ha 3PACPB. Tlocouenute nmo-rope (aktu ca noctaTbyHU
KaTo KOJIMYECTBEH M KAYeCTBEH KPHUTEPU 3a MojydyaBaHe Ha oOpa3oBaTeiiHATa M Hay4dyHa CTETEH

,»JIOKTOP*.
9. JInuHo yyacTHe HA JOKTOPAHTA

HamnpaBenust noapo6en ananus Ha yaeOuute nporpamu mo KMUT u maremarnka 3a HayajIeH
U NpPOruMHa3sHvaJICH c€Tall ¢ q)OpMy.]II/IpaHI/I HN3BOJAM, KAKTO W MPOBCACHUAT IUAAKTHYCCKU
eKCIIEPUMEHT C SICHU KPUTEpUU 3a OLIEHSABAaHE M Mpo¢eCHOHaTHATa CcTaThUcTUYecka oOpaboTka Ha
pe3yaTaTuTe ca MoKasarell, ye JUCepTAllMOHHUAT TPY/ € B pe3yJITaT Ha 3a1bJ100YEHO U3ClIeBaHE Ha
aBTOPA U JIEMOHCTPUPAT O€3CIOpHUS JTMUEH NPUHOC Ha TokTopaHT Kpucra Mexanmpkuiicka. He ceMm

YCTaHOBMJIA TJIATHATCTBO B MPEACTABEHUTE MU 3a PEIIEH3UPAHE MaTepUaIH.
10. ABTopedepar

Hpe,Z[CTaBeHI/IHT aBTope(I)epaT ce cbcTou OT 44 CTpaHUIIH, U3IOTBEH € B CBOTBCTCTBHUEC C
HU3UCKBAHHUATA U OTPA3dBa KOPCKTHO CBABPIKAHUCTO U CTPYKTYpAaTa HAa JUCCPTAIUOHHUA TPY I, KaTO

npeacTaBsd OCHOBHUTEC IMOCTUTHATU PE3YJITATH B JUCCPTALNUOHHOTO U3CIICABAHC.

bux npenopbyaina Ha JOKTOpaHTa Ja yOJIMKyBaHA U CAMOCTOSATENHO B peheprpaHy CIUCaHUSL.

3AKIIOYEHHUE

Hucepraumonausat Tpyx Ha Kpuera MeroaneBa MexaHIKHICKA Cb0bpica HAYYHO-
RPUNIONHCHU U NPUTOHCHU PE3YTIMAmMU, KOUMo npeocmasiiéant OPUSUHAIEH RPUHOC 6 HAYKAma 1
OTroBapsIT HA BCHYKM M3MCKBAaHUS Ha 3aKOHA 3a pa3BUTHE HA aKaJIeMHUYHUS CbhCcTaB B PemyOmuka

bearapus (3PACPB), [IpaBunnuka 3a npusnarase Ha 3PACPB u cvorBeTHus [IpaBunnuk Ha FO3Y.



JlucepTallMOHHUAT TpPyA Moka3Ba, ye AokTtopaHT Kpmera MertogueBa MexaHkuiicka
MpUTEXKaBa 3aAbJI0O0OYCHH TEOPETHUYHU 3HAHUS U NPO(EeCHOHATHH YMEHHS [0 METOAMKa Ha
oOyueHHeTo MO0 MaTemMaTuka M HMHQPOpMaTHKa, KaTo JIEMOHCTpUpA KadyecTBa M YMEHHs 3a

CaMOCTOATCIIHO IMPOBCKIAHC HA HAYYHO U3CJICABAHC.

[Topagu ropeusnoxkeHoTo, YOeIEHO AaBaM CBOSITA HOJIOHCUMENHA OUEHKA 3a TIPOBEIECHOTO
u3cieBaHe, IPEICTaBeHO OT peLEeH3UpaHUTe I0-rope AUCepTalOHeH Tpyl, aBTopedepar,
IIOCTUTHATH PEe3yATaTh U IPUHOCH, U NPednazam Ha NOYUMAEMONO HAYYHO HCYypU 0a NPUucsLou
obpazoeamennama u Hayuna cmeneH ,,00kmop“ Ha Kpucra MertoaueBa MexaHmxkuiicka B
obmact Ha Bucie oOpazoBanue: 1. Ilemarornyeckn Hayku; npodecroHamHo HampasieHnue 1.3.
Ilegaroruka Ha o0Oy4YeHHETO IO...; JIOKTOpCKa mporpama Meroguka Ha O00y4eHHETO IO

MAaTeMAaTHKA U HHPOPMATHKA.

03.01.2025 r. PELICHBEHT: ...vvveec e

rp. IT10B 1B (mpod. a-p Tomopka Tep3uesa)
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of a dissertation thesis for obtaining the Educational and Scientific degree “Doctor”
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Scientific supervisor: Prof. Daniela Dureva-Tuparova, PhD, SWU

1. General description of the presented materials

By order Ne 2830 of 29.11.2024 of the Rector of the South-West University “Neofit Rilski”
(SWU), | was appointed as a member of the Scientific Jury for a public defense procedure of a
dissertation on the topic “Development of Digital and Mathematical competences through
educational computer games” for obtaining the educational and scientific degree “doctor” in the
field of Higher education 1. Pedagogical sciences; Professional Area 1.3 Pedagogy of teaching
in..., Doctoral program Methodology of teaching in Mathematics and Informatics. The author of
the dissertation is Krista Metodieva Mekhandzhiyska — PhD student in full-time form at the
Department of Mathematics in FSM, SWU with supervisor Prof. Daniela Tuparova, PhD from
SWU, Blagoevgrad. At the first meeting of the scientific jury | was chosen as a reviewer of the
dissertation thesis, according to protocol Ne 1/04.12.2024.

The set of materials on electronic media, presented by Krista Mekhandzhiyska are as
follows:

1. CV in European format.

2. Protocol of the Departmental Council from the preliminary discussion of the dissertation
work with a proposal for a jury and a defense date.

3. Abstract in Bulgarian and English.
Declaration for originality and reliability of the attached documents.

5. Copy of higher education diploma.
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6. Dissertation thesis.
7. Copies of the publications on the dissertation topic.
8. Statement of fulfillment of the minimum national requirements.

The documents submitted are precisely formatted and arranged in accordance with the
attached list. The doctoral candidate has attached 5 publications on the topic of the dissertation.

2. Brief biographical data about the PhD student

Krista Mekhandzhiyska obtained her Bachelor's degree in Mathematics and Informatics in
2018. In 2019 she graduated with a Master's degree in Mathematics and Informatics Education
Technology from the Faculty of Science and Mathematics at the “Neofit Rilski” South-Western
University and acquired the professional qualification ,, Teacher of Mathematics, Informatics and
Information Technology”. In December 2019, Krista Mekhanjdzhiyska is working as a teacher of
Information Technology and Informatics at VII Kuzman Shapkarev Secondary School. Since
15.09.2020 until now she is a teacher of information technology at the Secondary School with
foreign languages “St. Kliment Ohridski‘.

In the period January 2020 — February 2024, she is a full-time doctoral student at the
Department of Mathematics at the South-West University, PhD program “Methodology of
teaching in Mathematics and Informatics”.

3. Relevance of the topic and expediency of the set goals and objectives

The development of modern society in the digital age challenges the education system to
develop digital competences of pupils, students and young people. On the basis of clearly outlined
trends in the European Union, a framework for digital competences (DigComp) has been
developed and is continuously updated and improved. In recent years, educational computer
games have been successfully integrated into education, and their application can be used not only
to present knowledge in an entertaining form, increase activity and motivation, but also to support
the development of different competences.

The dissertation work developed by Krista Mekhandzhiyska presents the results of a study
on a relevant problem for education, the subject of the study being: Formation of mathematical
and digital competences in 5th grade students in the ,,Sveti Kliment Ohridski“ Secondary School,
Blagoevgrad, through the use of educational computer games in Computer Modeling and
Information Technology classes. The study proposes a model for the development of digital and
mathematical competencies, aimed at using different forms of game-based learning. In the
introduction, the aim and objectives of the study, object, subject are well defined and the
hypothesis of the study is formulated. The main goal of this dissertation is to explore the
possibilities of forming mathematical and digital competences in 5th grade students through
educational computer games on the topics of Internet safety and content creation in a block
programming environment. In order to realize the set goal, three tasks and several subtasks have
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been formulated, which adequately reflect the planned activities and correspond to the set
objectives.

4. Knowledge of the problem

The PhD student has carried out a theoretical analysis and review of 151 literature sources:
38 in Bulgarian, 4 in Russian, 74 in English and 36 internet sources. The results of a significant
number of Bulgarian and foreign authors are correctly cited. From the research done, it can be
considered that the PhD student has a good knowledge of terminology related to the research, the
essence of mathematical and digital competences is presented, the possibilities of computer games
for the development of different competences are investigated and conclusions are drawn. An in-
depth analysis of the curricula in Computer modeling and IT and Mathematics for the primary
and lower secondary stages has been carried out. The dissertation work is the result of a thorough
study of the considered problems and creative application of the acquired knowledge and skills.

5. Research methodology

The dissertation research used a set of activities to collect empirical data, such as theoretical
analysis and research on pedagogical experiences, and also their processing through
mathematical-statistical analysis. Theoretical and empirical research methods were used to realize
the goals and objectives and to test the hypothesis. The PhD student used observation, survey,
testing and interview as methods to collect empirical material. A didactic experiment was
conducted and mathematical-statistical methods were applied to process the experimental data.
The toolkits used includes tests to check students' knowledge and competences, a survey to
determine the opinion and attitude of students, as well as a survey for expert evaluation by teachers
of the model. During the experiment, expert evaluation of educational computer games on the
topic of “Safe Internet” applicable to students of grades 5-7 was implemented. Sixty-four of the
teachers from all over the country participated in completing a survey and evaluating the games.
The completed survey included questions related to the evaluators' professional experience as well
as evaluations of the games in the three classes. The chosen research methodology allows
achieving the set goals and objectives.

6. Characteristics and evaluation of the dissertation

The dissertation of Krista Mekhandzhiyska, presented for review is structured in the
following parts: introduction, four chapters, conclusion, bibliography, list of publications on the
topic of the dissertation, lists of tables and figures, and four appendices. It contains a total of 220
pages, with 166 pages of main text, 9 pages of bibliography and 43 pages of appendices. The main
text is illustrated with 64 figures and 43 tables. Main contributions and a list of publications on
the thesis are added.

In the dissertation work a model is developed for 5th grade education in the subject of
computer modeling and IT, topics “Safe Internet” and “Computer modeling”, which is aimed at
the development of digital and mathematical competencies and is based on educational computer
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games. Educational computer games are used in two aspects — a learning tool and an object of
learning and content creation in the context of the topic “Computer modelling”. In the Introduction
the relevance of the research, subject, object, objectives of the research and structure of the
dissertation are presented. In the first chapter, the terminology related to the research is examined,
the essence of mathematical and digital competences is presented. A literature review related to
the meaning of the concepts of game, serious game and gamification is presented. The importance
of using cross-curricular connections in learning is discussed. Related prior research is presented.
In the second chapter, the training in computer modeling and information technology is presented
in historical terms. An analysis was made of the CMIT and mathematics curricula for primary and
junior high school. A list of the implemented tasks in the CMIT textbooks developing digital and
mathematical competences is presented, as well as a list of the interactive applications used in a
generalized Topic 2. Internet from the 5th grade curriculum in e-readable textbooks.

In the third chapter, a model for the development of digital and mathematical competences
is proposed, aimed at using different forms of game-based learning, teaching methods, a system
of tasks and cross-curricular connections on the topics “Safe Internet” and “Computer modeling”.
The block programming language Scratch was chosen to implement the model and create games.
A set of tasks has been developed, the total number of implemented tasks is 17, grouped into two
types: Games and Project Work. Nine of the tasks are own tasks, 4 are adapted tasks and 4 are
textbook tasks.

Chapter Four presents the organization and analyses of the empirical study results. The
details related to planning and organizing the pedagogical experiment are presented, as well as
criteria and indicators for evaluating the effectiveness of the proposed methodological approach.
The experimental application of the model for the formation of digital and mathematical
competences through educational computer games was carried out with students of the 5th grade
in the “Saint Kliment Ohridski” Secondary School, Blagoevgrad in the period 2021/2022 and
2022/2023 academic year. The total number of fifth-graders during the two school years is 97,
divided into two classes per year. The results of the study are statistically processed and analyzed,
conclusions and implications regarding the working hypothesis are formulated. Very good
impression is made by the use of various statistical tests to check the normality of distributions,
comparing dependent and independent variables, descriptive statistics, coefficients to assess the
reliability of the instruments used. The obtained results are demonstrated with tables and charts.
This chapter also presents the results of the survey of 64 expert teachers.

The Conclusion presents the results achieved, formulates the main contributions, provides
a list of publications and reports on the results of the dissertation. The Appendices include the
tests and questionnaire used for the training and assessment.

7. Contributions and significance of development for science and practice

The main contributions resulting from the dissertation thesis are of scientific-applied and
applied nature, and can be formulated as follows:
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Scientific-applied:
1) An analysis was made of the completed tasks in the CMIT textbooks in the 5th grade,

developing digital and mathematical competences in the topics “Safe Internet” and
“Computer Modeling”;

2) Basic concepts and conceptual apparatus necessary for the realization of the dissertation
research are analyzed,;

3) A model for the development of mathematical and digital competences of 5th grade
students for the topics “Safe Internet” and “Computer Modeling” is developed, based
on the interaction between game-based learning, inter-subject connections and teaching
methods.

Applied:

1) Games have been developed that are applicable in the “Safe Internet* and ,,Computer
Modeling™ sections;

2) A system of tasks based on games, projects and game elements has been developed;

3) The developed model for the development of mathematical and digital competences has
been tested in regular CMIT classes with 5th grade students.

In view of the topicality of the subject and obtained results, the development undoubtedly
represents a contribution to the teaching methodology of 5th grade students with the aim of
developing digital and mathematical competences. It is interesting to follow this development in
the following classes as well. | believe that the above contributions are sufficient for the award of

the educational and scientific degree “Doctor”.
8. Evaluation of the dissertation publications

Doctoral student Krista Mekhandzhiyska has submitted 5 publications on the topic of her
dissertation in peer-reviewed collections. Two of the publications are indexed in Scopus in
Proceedings of International conferences: 44th International Convention on Information,
Communication and Electronic Technology, MIPRO 2021, Proceedings of the 12th International
Conference on Computer Supported Education,Vol. 1: GonCPL, 2020. One of the publications
was published in the Proceedings of the Eleventh International Conference “Education and
Research in the Information Society”; one in the Proceedings of the Jubilee International
Scientific Conference ,,Synergetics and Reflection in Mathematics Education®, 2020, Pamporovo,
Bulgaria and one is a chapter of the monograph Integrated Game-Based Learning in Computer
Science, Chapter 4. Application of Educational Computer Games in Information Technology
Education at School. All publications are co-authored, two of the publications are in English. It is
noteworthy that the mentioned publications purposefully present separate parts of the dissertation
research.

A review of the submitted documents shows that the PhD student meets the minimum
national requirements (34,47 points) and exceeds the minimum of 30 points set out in the
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regulations for the implementation of the LDASRB. The above facts are sufficient as a
quantitative and qualitative criterion for obtaining the educational and scientific degree “Doctor”.

9. Personal participation of the PhD student

The detailed analysis of the KMIT and mathematics curricula for primary and junior high
school with formulated conclusions, as well as the conducted didactic experiment with clear
evaluation criteria and the professional statistical processing of the results are an indicator that the
dissertation work is the result of in-depth research by the author and demonstrate the indisputable
personal contribution of PhD student Krista Mekhandzhiyska. I have not detected any plagiarism
in the materials submitted for review.

10. Abstract

The submitted abstract is prepared in accordance with the requirements, consists of 44 pages
and correctly reflects the content and structure of the dissertation work, presenting the main results
achieved in the dissertation research.

I would recommend the doctoral student to publish independently in refereed journals.

CONCLUSION

The dissertation of Krista Metodieva Mekhandzhiyska contains scientific-applied and
applied results, which represent an original contribution to science and meet the
requirements of the Law on the Development of Academic Staff in the Republic of Bulgaria
(LDASRB), the Regulations for application of LDASRB and the respective Regulation on the
Development of the Academic Staff in SWU “Neofit Rilski”.

The dissertation shows that the doctoral student — Krista Metodieva Mekhandzhiyska has a
profound theoretical knowledge and professional skills in the Methodology of teaching in
Mathematics and Informatics, as demonstrated qualities and skills to independently conduct
research.

Due to all of the above, I confidently give my positive assessment of the research presented
by the above peer-reviewed dissertation thesis, abstract, achieved results and contributions, and |
propose to the Honorable Scientific Jury to award the educational and scientific degree
“Doctor” to Krista Metodieva Mekhandzhiyska in the Area of Higher education 1.
Pedagogical sciences; Professional field 1.3.; Pedagogy of teaching in...., Doctoral program
Methodology of teaching in Mathematics and Informatics.

03.01.2025 REVIEWEN: ...cvveeceeece e
Plovdiv (Prof. Todorka Terzieva, PhD)
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