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1. Q0110 npeacTaBsiHE HA MPOLEAYPATA M JOKTOPAHTA

Coc 3amoBeg Ne 2830 ot 29.11.2024 r. nma Pekrtopa Ha FOrozamajgeH yHUBEPCHUTET
,Heoput Puicku cbM ompeseneHa 3a 4WieH Ha HAyYHOTO XKYpPH 3a y4acTHe B Mpoleaypa 3a
3allUTa HA JUCEPTallMOHEH TPyX C aBTOp penoBeH nokropaHT Kpucra Meronnesa
Mexanmkuiicka KbM KaTenpa ,,Maremarnka u wuHpopMmaTuka“. IlpencraBeHMAT OT
JOKTOpaHTKaTa KOMIUIEKT MaTEpHaId BKIIOUYBA ciegHUTe AoKyMeHTH: CV; mucepralioHEH
TpyA; aBTopedepar; CIUCHK HA HAYYHUTE IMyOJIMKAIlMH 110 TeMara Ha JUCepTaIMATa; KOIHS
Ha Hay4HUTE ITyOIMKaluu.

Kparku Ouorpaduynu 1aHHM 32 JOKTOPAHTA

Kpucra Mexanmxkuiicka e pogeHa Ha 26.08.1995 r. B biaroesrpan. YcneuHo 3aBbpuiBa
BUCIIETO cH oOpasoBanue mnpe3 2018 r. B OakajgaBbpcka CTENEH IO CIHEIHATHOCTTA
»Marematuka u uH@opmatuka“ kbM Ilpupono-maremarndeckus ¢akynarer na O3V H.
Puncku®, bmaroesrpaa. Ilpe3 mepmoma 2018-2019 r. mpoabikaBa OOydyeHHETO CH B
MarucTbpcka mporpama ,, TexHonorus Ha OOy4YEHHETO MO0 MaTeMaThka W MHQOpMaThKa“.
Cnen 2014 r. mHarpynBa npodecruoHaneH onut kKato ¢ororpad; paboTH KaTo KOOPAUHATOP Ha
MPOEKTHH JeHHOCTH ¢ goOpoBonuu KbM Crapyxenue , AntepHaTuBu VHTEpHEIIBHBI
(HempaBuTencTBeHa opranmuzanus — oT Maii 2017 mo centemBpu 2019 roamna)); 3a KpaTko
paboTu 1Mo 3aMecTBaHE KAaTO Y4YHTE]d MO WH(GOPMAIIMOHHH TEXHOJOTWH W WH(POpPMATHKA B
CYUYE ,,Cs. Kiiument Oxpuacku (sHyapu, 2018 r.) u B VII CVY ,Ky3man [ankapes*
(mexemBpu 2019 1.); u ot 15 cenrtemBpu 2020 T. 10 HACTOSIIMS MOMEHT € YYWUTEN TIO
uHpopmannonnu texonorun B CYMUYE ,,Cs. K. Oxpuncku®. Ilpe3 2020 r. e 3auncieHa B
JOKTOpCKa TporpaMa ,,Meronuka Ha 00y4eHHETO 110 MaTeMaTuKa U HHQOpMaTHKa“.



Ot M. ssHyapu 2022 r. 10 cera € XOHOPYBaH aCUCTEHT M PHKOBOJM YIpPaKHEHHUSATa Ha
CTYACHTUTE-MarucTpu M0 AucHUIUIMHATa ,JlnarpopMu M TEXHONOTMM 3a E€JIEKTPOHHO
oOyuenue* kpm @Dakynrera no nemaroruka Ha FO3Y [ H. Puncku“ xem MII ,UT mpu
o0yyeHMeT0O B HayajlHa ydWwiIMIqHa Bb3pacT . Ilpugobuture OT JOKTOpaHTKaTa
KBaJTM(UKAIMH, OPTaHU3AIMOHHH U JTUIEPCKH CIIOCOOHOCTH, U YMEHHS 3a paboTa B €KHII ca
IpeanocTaBKa 3a f1o0para i MHGOPMHUPAHOCT U NPOSIBEHO TBOPYECTBO B peaju3vpaHaTra OT
Hesl U3CcJeloBaTeNcKa U Nearornyecka AeMHoCT.

Karo HayueH pbpkoBOAMTEN Ha MHTEPAMCUMILUIMHApDHATA MAarucTbpcka Iporpama

,,JIHPOPMAalIMOHHU TEXHOJOTHMH TpU OOyUEHHETO B HayajHa YYWIMIIHA BB3pacT™ KbM
@akynrera no neparoruka Ha KO3V mosede ot 20 roauam, Abpka Aa oTOeNeka u moadepras,
ye x.ac. Kpucra Mexanpxuiicka ce OTKposiBa B IIPENOAABATEICKUS €KUIl ChC CBOSITA BUCOKA
Hay4yHa epyAMLUs U TBOPUYECKH MHOBATHUBEH MoAXox. Bede 3 roaunHu ce mossea ¢ oOudra u
YBOKEHUETO Ha CTYJEHTUTE, MpeolajaBamiaTa 4acT OT KOWUTO ca JAEHCTBAIlM HAYaJIHU
YUUTENU, CTUMYJIMpa TM KbM COOCTBEHA M3CJIEIOBATENICKAa AEHHOCT M BUCOKO KauyeCTBO Ha
npodecronanHu u3siBu. IlpenonaBanara ot Hes, cbBMecTHO ¢ npod. aA-p [I. ypesa, yueOHa
mucuuruiiHa BeB @I — ,IlnardopmMu 1 TEXHOJIOTUU 3a €NEKTPOHHO O0y4YeHHE™, € B I'BJIHO
cboTBeTcTBUE C BHCcOKUTEe cranaapTh Ha KOHECKO 3a oOyueHue Ha HayamHU Y4YUTENH B
oOmacTTa Ha MHOOPMAITMOHHUTE TEXHOJIOTHH U KOMITIOTBPHOTO MOJIETIHpPAHE B YaCTHOCT.

2. AKTYaJIHOCT HA TeMATHKATAa

MHo31MHa ca aBTOpUTE, KOMTO IIOCOYBAT WIpaTa KaTo IOAXOJSII WHCTPYMEHT 3a
oOydenue. l3BecTHOo e, dYe ome IpeBHOTPBUKUAT (unocod [Iiamorn B CBOSA TPy
»JlbpikaBara‘ mpernopbyBa U3IMOJI3BAHETO HA UTPH 3a 00yueHue. bedcriopeH ¢axr e, ue aenara
OT BCUYKU BEKOBE, CTpaHW W HAPOJAU Ca Urpaeid, UrpasT U Lie Urpasrt, u B Obaeimie, 6e3
HUKOW Jla TM HacwiBa Ja TMpaBsAT ToBa. MrpoBu3amusTa € CBETOBHO SIBICHHE — TOBa €
W3MOJI3BaHE Ha €JIEMEHTH OT UTPH B HEUTPOBH YCJIOBHS M CUTYaIllH, B CHCTeMaTta OT YPOLHU U
apyrute GpopMu Ha OOydeHHE C IIeTT TIOBUIIaBaHE Ha TAXHATa €PeKTHBHOCT. ChBPEMEHHUTE
Y4EeHU TEAaro3u ChII0 MPH30BaBaT Ja C€ M3MON3BAT CIEIUATHU MOXBAaTH M TEXHUKU 32
MOJIXpaHBaHE WHTEPECHTE Ha YYalIUTe Ce B TO3HABaTeNHATA W MPAaKTUYEeCKaTa UM JICHHOCT,
Jla ce MOJKPEIs KeJIaHUeTO UM Ja ObaT U3CIeI0BATENN U TBPBOOTKPHUBATEIH.

Knapk Etiom nipe3 1971 r. usnasa B Hio Mopk tpyna cu ,,Ceprosuure urpu® (C. Abt,
Serious Games, New York: Viking Press, 1971.) u karo oCHOBHa TSXHa XapaKTE€pPHCTUKA
MmocouBa, 4e T€ MMaT oOpa3oBaTellHa, a HE pa3BieKareilHa mei. [IpaBu BHeudaTiieHHE |
u3nazeHara enHonMeHHa kuura mnpes 2006 r. Ha Jeusuo Maiikvn u Cetino Yen 6 bocmwvh (D.
Michael u S. Chen, Serious Games: Games that Educate, Train and Inform, Boston: Thomson
Cource Technology, 2006.), B kosiTO ce oJuepTaBa, ue 00yueHHETO C UTPU ce IpuemMa 1o0pe
OT CHhBPEMEHHUTE T'CHEpAlMW YYHTENIH M ydeHHIH. ToBa € jkeJaH oOpa3oBaTesieH MOIXO,
CTOMABAIl AWCTAHLUATA , TeopHs-TpakTuka™“. (OOpa3oBaTeTHHTE WIPU CE€ U3ION3BAT 3a
W3BIMYaHe Ha WHQOpPMAIUs W B3EMaHE Ha ONTHMAHU pEIICHWs, 3a YyKpernBaHE Ha
MOTHBAIMATa 32 ydeHe. ToBa ¢ ocoOeHa cuja € BAJIWTHO 3a OOYYEHHETO MO MpeaMeTa
,,KOMIMIOTbpHO Mozenupane’, mo kouto omie B Il u IV knac ydeHurnure ce cOTBCKBAT ChC
cnenupuYHA TPYIHOCTU. A TO, OT CBOS CTpaHa, € IMPOIEAEBTHKA 3a OOYUYEHHUETO IO
,2KommorspHo Monenupane u uaHpopmarmonuu trexuonoruu (KMUT) B V, VI u VII kiac.

Uzcnenanusita mo wu3bpaHata oOT JOKTOpPaHTKaTa TeMmMa ca MPOJUKTYBaHH OT
MOTPEOHOCTUTE Ha TpakTHIeCKOTO 00y4ueHue no KMUT. [Iwyi60ko yOekIeHue Ha JOKTOPAHT
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Kpucra Mexanmkuiicka e, 4e mpouechT Ha (OpMUpaHE Ha KIIOUOBHTE IWTHUTATHH H
MaTeMaTUYEeCKUTE KOMIETEHIMH B V Kiac TpsOBa Ja ObJe MOAKPENEH 4Ype3 HIPOBO
OpPHEHTUPAHO OOydeHue, 3a Aa ObJaT Te MO-TpaliHW M BUCOKU. ToBa Iie Jane OTpaKeHHE
BBbPXY LEJIUTE, ChABPKAHUETO U TEXHOJIOTMATA Ha OOYYEHHETO IO MpeaAMeTa, BbpPXY
HEroBOTO KauecTBO. MrpoBaTa m mpoekTHaTa JEHHOCT C Pa3BIEKATEIHH €IEMEHTH JOIBJIBAT
u oOoraTsBaT KJIaCHO-ypO4YHaTa NpeAMeTHa cucTeMa Ha OoOydeHue, Cbh3JaBaT MO3UTHBEH
KJIMMAT B HET0, a HE ca HEWHO OTpHIlaHKHe. ABTOpKATa Ha AUCEPTALIMOHHUS TPyl pa3KpUBa, ue
CHUHTE3BT MEXJy TOBa, KOETO € KOHBEHIMAJIHO YCTAaHOBEHO B OOYYEHMETO MO MpeaAMeTa U
MHOBAaTUBHUTE TBPCEHMUsS B Ta3u OO0JACT € H3TOYHHMK 32 METOJIUYECKO OOHOBJIEHHE IO
IIpeIMEeTa, BOJEIL JO YCHhBBPIICHCTBAHE HA JIUTMTAIHUTE U MAaTEMaTHUECKUTE KOMIIETEHLIUN
Ha o0y4aBalluTe Cce.

3. [lo3naBaHe Ha npolJieMa

OT chabpKAaHUETO HA pa3padOTEHUs AUCEPTAIIMOHEH TPYA MOXKEM Jla KOHCTaTHpaMe, ue
Kpucra Mexanmpkuiicka MHOTO 3a1bJI00YEHO U JCTAMIIHO € Mpoyuynsia HayyHaTa JInTepaTypa
W HOpMAaTWMBHATa ypeada Mo TeMara, MpoOJIEMUTE, CBBbP3aHH C HM3IOJI3BAHETO HA WUTPOBUS
Mozen B oOydenwero mo KMUT B metm knac, ¢bC CTUMYJUPAHETO W PA3BUTHETO Ha
KJIFOYOBUTE KOMIETEHTHOCTH. Tsl MPEelr3HO U KOPEKTHO € aHalu3Hpaja TJIeJHUTE TOUYKU Ha
MHOTO OBJTApCKU M UYKISCTPAHHU YYCHHU C e Ja Pa3KpHe ChIbPKAHUETO HA OCHOBHHTE
noHsATHs 1o Temara. [lo3HaBa oTinuHo yyeOHaTa nokymeHTanus mo KMUT.

4. MeToauKa HA M3CJIEIBAHETO

N30panata MeTroaMka € pejeBaHTHA Ha IIOCTaBEHaTa LeJl M pellaBa 3aJadyuTe Ha
JMCEePTallMOHHOTO  u3cnenBane. DokychbT Ha paszpaboTkara € pa3KpHBaHETO Ha
Bb3MOKHOCTUTE 4p€3 WIPOBHU3alMs 3a YCHhBBPILIEHCTBAHE HA  JUTUTAIHUTE W
MaTeMaTUYECKUTE KOMIIETCHLIMU Ha YUYSHHUIIUTE OT METH KJIac.

5. XapakTepucTHKA M OLIEHKA HA JUCEPTALMOHHMS TPy U IPUHOCHUTE

CpabpKaHUETO € CTPYKTYPUPAHO B YBOJ, 4 IJIaBM, 3aKIIOYUTENIHA YacT, MPUHOCH,
oubnuorpadus u npunoxenus. OT JOKTOpaHTKaTa ca U3MOA3BaHU 151 M3TOUHUKA, OT KOUTO
38 Ha OBJITApPCKU €3UK, 4 HA PYCKU €3UK, 74 Ha aHTJIMUCKU €3UK U 36 oT uHTepHeT. OOmusT
obeM Ha Tpyaa e 220 cTpaHUIM, OT KOMTO 168 CTpaHUIIM OCHOBEH TEKCT, 9 CTpaHUIU
U3MON3BaHa JuTepatypa M 43 cTpaHuuu nOpuioxkeHus. JlaHHWTE OT peanu3upaHoOTO
W3cneBaHe ca MpeACcTaBeHH BU3yalHO B 43 Tabnumu u 65 ¢urypu (cMapT-apT AUarpaMu Ot
pa3auyeH THUI, MOJEIH, CTPYKTYPHO-JIOTMUECKH CXEMH, aITOPUTMH, OOKC-IUIOT AUarpami,
XUCTOTpaMu, TpaduKku, €KpaHHH CHUMKUA OT MiaTdopMma, H300paKeHUS Ha [OW3aiHH,
pa3pabOTeHH OT YUCHHIIH).

B yBomnata wact apryMeHTHpaHO € MpelICTaBeHa aKTyallHOCTTa Ha mpodiema 3a
nu3cneaBaHe. VM3xonHuTe mapaMeTpu Ha M3CIEIBAHETO — IeJ, OOEKT M MpeAMET, 3aJayd,
XHUIOTE3a, METOJU U €Talu — €a SICHO U TOYHO OMpeeNiCHH .

['maBa mbpBa ChIBpKa LETEHACOYEH JUTEpATypeH 0030p mo mpobiema. OtmpaBHa
TOYKAa MPU HU3SICHSIBAHETO HA KOHIENTyajlHaTa TEOPEeTUYHA paMKa Ha M3CIIEJBAHETO HMa
ne(UHUPAHETO Ha CHITHOCTTA HAa OCHOBHHUTE IIOHATHS MO TeMaTa: KOMIETEHTHOCT,
KOMITETEHITNH, TUTUTATHA TPAMOTHOCT, IUTUTATHU U MaTEMaTHUYEeCKH KOMIIETEHTHOCTH, UTPU
U UrpoBu3alus, oOpa3oBaTeNHU HMIPU M WrpoBU3alMsl B 0Opa30BaHMETO, MHTEIPATUBEH
MOAXOM ¥ MEXAyNpeIMeTHH Bpb3kH. I3sgcHeHa e ponsita U 3HAYCHHETO Ha
KOMIIETEHTHOCTHHS TIOAXO]I KATO WHOBATHBHA IEAAarOrHuecKa CTpaTerus B 00MI0EBPONCHCKH
Maiad. OchIecTBeH € 3abI004YEeH aHaTN3 Ha AUJAKTUKO-MEeTOuecKara JuTepaTypa KaTo €
pasKpUT HAOOPHT OT YMEHHS B ChABPIKATEIHUS CIIEKTHP HA JUTHTATHUTE KOMIIETEHTHOCTH.
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Pa3kputu ca u paBHMILATA Ha MPOSIBICHHWE HA TE3W KOMIETEHTHOCTH, KaKTO U TEXHUTE
¢ynkiuu. Kprcra Mexanmkuiicka mpaBu YTOYHEHHS OTHOCHO €JIEMEHTHUTE B CTPYKTypaTa Ha
KOMIIETEHTHOCTTa. MHOIr0acleKkTHO € MHTEPIpPETUpaHa ChIIHOCTTa HA YYEeOHUTE UIPHU U ca
W35ICHEHW TEXHUTE€ OCHOBHM XapaKTEPUCTHUKH, NPEUMYIIECTBATa M OrPAHMYCHHUSATA Ha
UIPOBU3ALIMATA B IIE€IArOTUYECKUS IPOIIEC, OCHOBHUTE HEMHM €Tamu.

Ha ctp. 29 ot nucepraumoHHUsi Tpyld € MPUBEICHO OIpPEACIICHHE 3a urpara c
THJIKOBaHNE, U3BEJIEHO U3BBH KOHTEKCTa. He ce nuTHpa no mepBoU3TOYHUK Tpyda Ha ['eToBa,
Pycumona, Uapakuuesa u ce oTOemnsA3Ba, ye urpara € ,,0oCHOBHA BOJeIlla JEHHOCT, Ype3 KOSITO
ce ¢opMHupaT W pa3BUBAT BCUYKW CTPAHW HA JIETCKaTa McuXuKa“. B nelcTBUTENHOCT TOBa
TBBPACHUE € HAIPABEHO OT aBTOPUTE M TO € BAIMJHO 32 MPEAYUYWIMIIHA BB3PACT, B KOATO
urpara € JOMUHHUpAI] TUI JEHHOCT B oHTOreHe3uca. C MOCThIIBAHETO Ha JelaTa B YUMUIIUIIE,
obaye, BCJEICTBHE HA CHUCTEMATHYHOTO OOyuYeHHE C€ MPOMEHS BOJCIIMS TUI JIEHHOCT U
TaKkaBa pOJIsl 3aroy4Ba Jja M3MbJIHIBA OPraHU3UPAHOTO yUY€HE, T.€. TO U3MECTBA MOCTEIEHHO
Wrpara, Taka KakTo TpyJoBaTa JEHHOCT B 3psija Bb3pacT 3aloyBa Jla Urpae BOJEIIa poJis B
MICUXUYHOTO Pa3BUTHE HA UHJMBUJA — KOTHUTHBHO, EMOLIMOHAIHO U BOJEBO. B ciayuas He ca
OTYETEHH BB3PACTOBUTE 3aKOHOMEPHOCTH U CHeUU(UKH, YCTAaHOBEHU OT COIMAIHATA
ncuxoJyiorusi. JJoKTopaHTKaTa € CKIIOHHA Jia TMpHeMe HeToyHata (OpMYJIHpPOBKA 3a T. Hap.
,,ATPOBO-0a3upano oOyueHue“ (mo momoOue Ha ,,JIPOEKTHO-0a3upaHo oOydeHHe ).
CbBpEeMEHHOTO WHCTUTYIIMOHAIHO O0y4YeHHE HEe € UTPOBO-0a3upaHo, HHUTO IBK ,,[IPOCKTHO-
0a3upaHo, a ce OCHOBaBa BbPXY MpeIMeTHaTa KJIACHO-YpPOUYHA CHCTEMa, KOSTO Mpearnosara
IpyloBa ¥ MHAMBHUJYyaJHA [O3HABATEJIHA M NPAaKTUUYECKa AEMHOCT HAa y4eHHLHUTE (B T.4. U
BBTpENIHO-Tu(epeHIInpaHa B paMKUTE Ha KJlaca KaTo rpymna). B Hail-noOpus cirydait Mmoxke na
CE€ TOBOPH 3a UTPOBO-OPUEHTUPAHO OOyueHHUE (MOMYJISPHH B OOIIECTBOTO HU Ca MEXaHUYHO
MIPEeBEICHUTE OT AHTJIMICKU €3UK HAUMEHOBAHUS, KOETO HE ChOTBETCTBA Ha 00pa30BaTEIIHUTE
PEAJIHOCTH y HaC).

['maBa BTOpa € mocBeTeHa Ha JUJAKTUKO-METOAMYECKHUTE aCIEeKTH Ha OOY4YEHHETO IO
MareMaTHKa, KoMmoTbpHO MojenupaHe u KMMUWT. HampaBena e kpaTka HcTOpHYECKa
pEeTpOCHeKIusl BbB Bpb3Ka C MOETATHOTO BbBEXKAaHE B pa3IMUHUTE 00pa30BaTeIHU PaBHUILA
Ha mnpeamerure , ubopmanmonnu TexHonorun™, ,MHpOopmaTuka®“, , KoMmOTHpHO
mozaenmupane” u ,,KMUT“ B ObarapckoTo yuwmiumie. H3KIIOYUTEITHO KOMIETEHTHO U
kopekTHO Kpucra Mexanmkuiicka aHanu3upa yd4eOHMTE MpoOTrpaMH MO Te3u mpeamerd. B
KOHTEKCTa Ha MHTEPAUCLUUIIMHAPHUS MHTETPUPAH MOJIXOJ €A PA3KPUTU BB3MOXKHOCTHUTE 32
MEXIyTpeIMeTHH BPb3KU Mexay matematuka 1 KMUT 3a nmetu kimac. B tabnuuna ¢opma,
OMMCATEIHO € MPEACTaBeH CNHCHK Ha y4yeOHM 3a7aud B IOJATOTBEHUTE U IMyOJUKYyBaHU
yuebnum nmo KMUT ot 13 aBropcku €KumnM, pa3BUBAILM JAWTHTATHA U MaTEeMaTUYECKH
KOMIIETEHTHOCTH. B rpaduuna ¢opma e BH3yadu3UpaHO OCBIIECTBEHOTO CpaBHEHHUE.
W3BoauTe B IylaBa BTOpa Ha AMCEpTAalMsATa ca BbB Bpb3Ka C JMHAMUYHOTO Pa3BUTHE Ha
JTUTUTATHUTE TEXHOJIOTHH, KOETO peduieKTHpa BbPXY U3y4aBaHOTO YUEOHO ChIbp)KaHUE Upe3
npoMsiHa Ha y4yeOHUTE IUTAaHOBE M MporpamMu 3a oOmooOpas3oBaTenHa M MpoduiInpalia
MOATOTOBKA Ha ydeHururte. YueOHuar mnpeamer KMUT e cpaBHuTenHO HOB 3a
NPOTMMHA3MAIHUSL  €Tall Ha OCHOBHOTO OOpa3oBaHME U TIPEACTABIsIBA €CTECTBEHO
NPOABKEHUE HA U3YUEHOTO Mo mnpeameta ,,KommorspHo Moaenupane® B III u IV kinac. B
CBETJIMHATA Ha M3CJIEJ[BAHATa TUCEpPTAllMOHHA TeMa Ou OWIIO MHTEpECHO Jla CE HAIpaBsT
W3BOJYU JIOKOJIKO UTPOBHUTE YUEOHM ACHHOCTH ca periiaMEHTHUPAaHU M OTPa3eHU B yueOHHTE
porpaMM U METOAMYECKUTE yKa3aHHUs B KHUTUTE 3a YUUTENM, KaKTO W B YYCOHHUIUTE Ha
ydeHuuuTte. Jlumncara Ha BCUYKO TOBa J0Ka3Ba, ye 00y4YEHHUETO B OBJITapCKOTO YUMIIHIIE HE €
urpoBo-6asupano. CouieBpeMeHHo Kpucra MexaHpkuiicka yCTaHOBSIBA B EMIIMPUYHOTO CH
W3CJIe/IBaHe, Y€ UTPOBH €JIEMEHTH ChIecTBYBaT B yueOHwms nporec mo KMUT B metu kiac,
Yye ca Hajauie OoraTv Bb3MOXHOCTH 3a MHTEIPUPAHETO MM B YPOYHATA JACWHOCT, KOETO IIe
MOBUIIM HMHTEpPECAa HA YYEHULUTE KbM H3Y4aBaHOTO ChIBbPKAHME W W€ T'M MOTHUBHpA 3a
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MPOJYKTUBHO YyCBOsiBaHE Ha MaTepuana. Crnopen JOKTOpaHTKaTa IMpH M3MO0JI3BAaHETO Ha
urpoute TexHosoruu B yporure no KMUT ce pa3umra Haii-Beue Ha METOAMYECKOTO
TBOPYECTBO HA YUUTEIIS.

B rnaBa tpera e npeacTaBeHa LsJIOCTHA METOAMYECKA CUCTEMA 32 YChBBPIICHCTBAHE Ha
JUTUTATHUTE U MaTeMaTHMYECKUTE KOMIETEHIIMM Ha YYEHUIUTE OT V KjIac ¢ MOMOUITa Ha
peanuzmupana cepusi ot yuyeObnu 3amauu (17 Ha Opoit) B yacosere mo KMUT. Ilpeanoxen u
OCBUIECTBEH € JAHWJAKTUYECKH MOJEN Ha WIPOBO OpraHu3upaHa ydeOHa JeiiHocT. B
EMIIUPUYHOTO M3CJIEABAHE UIpaTa € M3IO0JI3BaHA KaTO MPEANOYUTAaH KOMIUJIEKCEH METOJ 3a
o0yuyeHHe ChC CHIIHO M3pa3eH cTuMyiupan] epekT. UrpoBuTe m pa3BieKkaTelHH IMOXBATH U
TEXHUKH TIPU YYEHETO OO0OraTsBaT HErOBUTE XapaKTePUCTHKH, HO MOXke nAa Obaar
CBHIIPTCTBAHU U C OINPEACNICHW OIrPaHUYEHHUs, M3UCKBAT JOMbIHUTENHA HH(pOpManus u
yMeHHs. 3a Ch3JaBaHETO HAa WIPHU JTOKTOpAaHTKaTa € u30paia OJOKOBUAT €3MK M cpela 3a
BH3yanHO mporpamupane Scratch. ExcriepumentamHo obOydenme Kpucra Mexanmkuiicka
ocbiiectBsiBa 1o npeamera KMUT B V kmac ¢ aBa BHUIycKka y4YEHMIIM, Cb3JAaBalKu M
Ipwiaraiku KOMIIOTbPHU 00pa3oBaTeNIHW UIpU. YUeOHHUTE 3aJauu ca 000coOEHH B JIBE
TPy — UTPU OHJIAMH B CHCTEMara Ha eJIeKTPOHHOTO o0yueHue upes miargopmara Moodle u
paboTa 1Mo MPOEKTU C UTPOBU €IEMEHTH Uiu 0e3 TakuBa. Be3npuer € nHTepaucIUIInHaApEeH
MoAXol B ydeOHaTa JEHHOCT € 1€ pa3BUTHE KAaKTO Ha JUTHTAIHUTE, Taka W Ha
MaTeMaTU4YEeCKUTE KOMIIETEHTHOCTH Ha oOywaBamute ce. Ha ctp. 76 B cxemaTa 3a Bpb3Ka
MeX a1y U30paHuTe METOJM U Bb3JIaraHuTe 3a/layMl JUICBAT UTpaTa U Ka3yCUTe KaTO OCHOBHU
METOJIM B CHCTeMaTa Ha eKCIiepuMeHTaIHOTO oOyuenue. Ho Ha cTp. 78 e oTeneHo BHUMaHHUe
Ha UTPOBHSI MOAXOJ M € OTOeNs3aHO, Y€ UTPUTE IMOANOMarat MpeaMeTHOTO oOydeHue, T.€.
OTYMTa ce BojemlaTa poyig Ha oOydeHuWeTo. B riaBara  KaTo IBIO ce ChIbpXKa B
CUCTEMAaTHU3UpaH BUJ JKUB W HHTEpeceH eMmnupuyeH Marepuan. llemarornueckure
XapaKTePUCTHKHU HA U3MOI3BAHUTE 3a7a9d Ca OMUCAHU YHUDHUITUPAHO.

B rnaBa weTBbpTa Ha AMcepTanuATa € MPEACTABEH [M3ailHa Ha IPOBEIEHOTO OT
JNOKTOpaHTKaTa EMIUPUYHO u3cienBaHe B CpeqHO y4dWwInIle ¢ M3ydaBaHE Ha YyXKIU €3ULU
,»CBetn Ki. Oxpuacku® — rp. brnaroesrpaa. EKCiepuMeHTHT € peanu3upaH Mo KIaCUYeCKH
HAuYMH B TPH MOCIEAOBATEIHHU €Talli — KOHCTATUPALL], MpeoOpasyBalll U KOHTPOJIeH — ¢ 59 Ha
Opoil yueHuM, 0OXBaHATH B €KCIEPUMEHTAIHA U KOHTPOJIHA TPYIMHU. Y CIOPEIHO C TOBA €
OCBIIECTBEHO EKCHEPTHO OIEHsABaHE Ha o00pa3oBAaTEIHUTE KOMIIIOTBPHU UIPH C
MpeACTaBUTEIHA W3BaJKa y4UTEeNH. M3Moi3BaH € M METOJa aHKETHpaHE € YYEHUIU |
yuuTenu. BrieuaTiisiBaiia cbC CBOATA MPEU3HOCT € MAaTEMaTHKO-CTaTUCTHYECKaTa 00paboTKa
Ha MOJIyYEHUTE PE3yJITaT OT U3CIEABAHETO.

C mpoBeIeHOTO aHKETHO IPOYUYBAaHE C YUEHHMLIMTE OT JBaTa Kjaca € U3pa3cHa TAxXHaTa
YAOBIIETBOPEHOCT OT WIPOBUTE JEHHOCTM M BHCOKaTa UM OLEHKAa 3a TaX. PasrbpHara
JMarHOCTHYHA OLIEHKA € HalpaBeHa IpU TeCTOBaTa IIPOBEpPKa HE CaMO B KOHCTAaTHUpAIlUs, HO
Y B KOHTPOJIHUS eTal Ha ekcriepuMmenTa. O6padoTkaTa, CpaBHEHUETO U aHATU3bT Ha JAHHUTE
ca OCBHILECTBEHNU KOMIIETEHTHO M JETAMJIHO C METOAMTE HAa HENmapaMeTpUYHaTa CTaTUCTHKA
ype3 craructuueckusi maket SPSS. JlemoHcTpupaHa € YCTOWYMBOCT W CTaOMITHOCT Ha
MOJTyYyeHUTe OOpa30BaTENIHU pE3yJNTaTH INpH TNpOBEpKaTa Ha TPaWHOCTTAa HAa YCBOCHUTE
3HaHus ¥ ymeHusd no npeamera KMUT npu BxogHo HuBo B VI Ki1ac.

3aKIIOYUTEICH MOMEHT B IPUIOCTHOTO H3CIIEABaHE ca (OPMYJIHPAHUTE H3BOIU H
MPENOPbKU C MPaKTUYECKa HACOYEHOCT, JIOTMYECKHM MPOM3TUYAIIM OT MPOBEJEHATa
excnepuMeHTanHa padora. Cr3ganenust ot Kpucra Mexanmpkuiicka AMIaKTHUYECKHA MOJIEI 32
YCBBBPIICHCTBAHE HA JWTUTAJIHUTE W MATEMAaTHUYECKUTE KOMIETEHIMU HA YYEHHUIUTE OT
MeTH Kjac upe3 urpoBa yuyeOHa aeiiHocT mo mpeamera KMUT B V kmac e ampobupan
YCIHEIIHO ¢ J0oKa3aHa €eKTUBHOCT.



Hayunu npunocu. IlpueMam cripaBkaTa OTHOCHO NPUHOCUTE HAa JUCEPTALUOHHUS TPY[
U CUUTaM, 4e Te ca Oe3CIOpHHU.

6. HpeueHKa Ha nyﬁ.ﬂmcaumne N JIMYHUSA IIPUHOC HA TOKTOPaHTa

[Ty6nukanuute Ha pokrtopanT Kpucra Mexanmxuiicka ca obuio 5 Ha Opoil B
CBhaBTOPCTBO (2 OT TAX HA AHTJIMMCKU €3WK MHIEKCUpaHH B Scopus). Jpyru aBe OT cTaTUUTE
ca B COOpHHUIIM OT MPOBEICHH HAayYHU KOH(EPEHIIMH B CTpaHaTa (EQuHadecema HayuoHanHa
KoHghepeHyusa ,,06pazosaHUemo u uscaedsaHusma 68 UHpopmayuoHHomo obwecmso”. - NMnosaus,
2018 r.; U egHa OT KoHdepeHuua B MNMamnoposo, 2020 r.). Uma m nybankyBaHa rnasa oT
KonekTnBHa moHorpadma Tymapona, /1., Mexanmxkwuiicka, K., Tymapos, I'. u np. (2021).I'maBa 4.
[Ipunoxenne Ha 00pa3oBaTEJHUTE KOMIIOTBPHM WUIPU B OOy4YEHHMETO IO HMH(OPMALMOHHU

TXEHOJIOTMM B yuuiuiie. // IHTerpupaHo urpoBo 0azupaHo oOyueHHE MO KOMIIOTbPHHM HayKd
(ctp. 153-183). JloBeu: UudoBmxbH-JIoBeU.

7. ABTOopedepar

ABTOpedepaThT € B ChOTBETCTBHE C pa3pabOTEHUs AUCEPTAMOHEH TPYI U MIPEICTABS
KOPEKTHO B peAyLHMpaH BUJ BCUYKH I10-BaKHU HETOBU YACTH.

8. KputuyHu 0es1e’kKH ¥ NpenopbKu

Bbenexxkure MM ca r1aBHO OT TEXHUYECKO €CTECTBO.

Hagcsikpie B qucepTanusiTa yYWIHITHATE KJIACOBE ca 0003HAYCHH OT JOKTOPAHTKATa C
apabcku nugpu ¢ Touka. ToBa € HEMCKM BapHaHT 3a M3IMCBaHE HA YUCIUTENHU peaHu. Ho
chri1. wi. 13, an. 1 B 3[IYO B Hamara crpaHa OQUITHATHUAT €3WK € OBirapckusT. Ui 98, ai.
2 OT chIMUSA 3aKOH IiacH ,,KimacoBere ce 03HauaBaT ¢ PUMCKU LU(PHU BBB BB3XOAAL] el
Baxna e yncrorara Ha e3uka.

Cpiio Taka B HayyHU TpPYyJOBE HE € MPUETO HAIIM M 4YyKISCTpaHHU aBTOPU Ja ce
YIIOMEHABAT C aKaJIEMUYHUTE UM TUTIIM — PO ecop, TOUEHT U T.H. ToBa € B MPOTHBOPEUHE C
N00pUTE MPAKTHKH.

JlokTopaHTKaTa OM ClIe[BAJIO Ja IIUTUPA HABCAKBJEC M3IMOI3BaHATa HAyYHA JIUTEpPaTypa
no mepBou3ToyHuk. Ho Ha ctp. 14, ctp. 29, c1p. 30, ctp. 32, ctp. 33, ctp. 39, c1p. 41 oT
JFICepPTaLMsATa HE € CIIa3€HO HAIThJIHO TOBA M3MCKBAHE.

[Ipenopbkara Mu e Kpucra MexaHmxuiicka Ja NpOABIKM Ja M3CiIeBa Taszu
M3KIIOYUTETHO aKTyallHa Tema 4upe3 camocrosarennu myonukamun B SCOPUS u B Web of
science.

HanpaBenute KpuTHYHU OENEKKH U MPETIOPHKHA HE OMaJIOBa)KaBaT JIOCTOMHCTBATa HA
IIPOBEICHOTO HAyYHO U3CJIEBAHE.

3AK/IIOYEHUE

Hucepranmonnuar Tpya Ha Kpucrta MerogueBa MexaHmpkuiicka mpeacTaBiisBa
LSAJIOCTHO M 3aBBPIIECHO M3CIEJBAHE, KOETO ChOBPIHCA HAYUHO-MEOPEeMmUYHU U HAYYHO-
NPUNOMCHU pe3ynmamu, npeocmagiaeauiil OPUSUHANEH NPUHOC 6 hedazoZuuecKama
HayKa,  ChOTBETCTBA HA U3MCKBAHMATA Ha 3aKOHA 32 Pa3BUTHE HA aKaJCMHUYHUS ChCTAaB B
Penny6nuka bwearapus (3PACPE), IlpaBunHuka 3a HETOBOTO Mpuiarane u BbrpentHute
IIpaBWJIa 3a pa3BUTHE Ha akageMuyHus cberas B O3V  H. Puncku® — rp. bnaroesrpan.



JlocToiiHCcTBaTa Ha peaju3UpPaHOTO HAYYHO M3CJIEABAHE MOKa3BaT, Y€ JIOKTOpAHTKaTa
NpHUTEeXKABA 3aJbJO0OYEHHM TEOPETHMYHM 3HAHUS U HEOOXOJUMMS U3CJIEJOBATEIICKU
MOTEHLINA.

B®p3 ocHOBa Ha mnpeacTaBeHHs AUCepTalMOHEH TpyJ Ha Tema ,,Dopmupane Ha
JUTUTATHU M MaTEeMaTHYeCKH KOMIIETEHTHOCTH 4Ype3 O0pa30BaTeIHM KOMIIOTbPHU WUIPU,
aBTOpedepara KbM HEro M MpEABHJ TIXHATa 3HAYUMOCT C YOENEHOCT npednazam Ha
Y6axcaemomo HayyHo yHcypu 0a OOnycHe 00 3aujuma u 0a nPpucvLou oodpazoeamenrnama u
Hayyna cmeneH ,,00kmop“ Ha penoBeH nokTopaHT Kpucra MeronueBa Mexanmxkuiicka B
obxact Ha Buciie oopa3oBanue: 1. [lenarorndeckn Hayku, mpodecnoHaATHO HanpasieHue 1.3.
Ilemaroruka Ha OOy4yeHMETO MO ..., JOKTOpCKa Imporpama ,,MeTronnka Ha OOy4E€HHETO IO
MaTeMaTuka u nHpopMaTuKa“.

19.12.2024 r. N3rorBuJ CTAaHOBUIIETO:

rp. bnaroesrpan

Hou. n.n.H. JIngus L{BeranoBa-YypykoBa



OPINION

from Doctor of Pedagogical Sciences Lidiya Zdravkova Tsvetanova-Churukova —
Associate Professor at the Faculty of Pedagogy of South-West University
»Neofit Rilski“ — Blagoevgrad

on a dissertation for awarding the educational and scientific degree
LDoctor
in: field of higher education /. Pedagogical sciences
professional field /.3. Pedagogy of training in ...
scientific specialty ,, Teaching methods in mathematics and informatics “
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Krista Metodieva Mehandzhiyska

Topic: Formation of digital and mathematical competences through educational computer
games

Scientific supervisor: Prof. Dr. Daniela Tuparova, South-West University ,,Neofit Rilski* —
Blagoevgrad

1. Background of the procedure and the doctoral student

According to Order Ne 2830 of 29 November 2024 of the Rector of South-West University
,»Neofit Rilski“, I have been appointed as a member of the scientific jury for participation in
procedure for defense of a dissertation work with an author, full-time doctoral student Krista
Metodieva Mehandzhiyska at the Department of ,,Mathematics and Informatics®. 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

Krista Mehandzhiyska was born on 26 August 1995 in Blagoevgrad. She successfully
completed her higher education in 2018 in bachelor's degree on specialty ,,Mathematics and
Informatics® at the Faculty of Mathematics and Natural Sciences of SWU ,N. Rilski®,
Blagoevgrad. During the period 2018-2019 she continues her studies in the Master's program
,» Lechnology of Teaching in Mathematics and Informatics*. After 2014 she gains professional
experience as a photographer; works as a coordinator of project activities with volunteers for
the Association ,,Alternatives International” (non-governmental organization — from May
2017 to September 2019)); for a short time she worked on a substitute basis as a teacher of
information technologies and informatics at Secondary school for studying of foreign



languages ,,St. Kliment Ohridski“ (January 2018) and in VII'" Secondary School ,,Kuzman
Shapkarev (December 2019); and from 15 September 15 2020 until now she is a teacher of
information technology at Secondary school for studying of foreign languages ,,St. Kliment
Ohridski“. In 2020 she enrolled in the doctoral program ,,Methodology of Teaching in
Mathematics and Informatics®.

From January 2022 until now she is a part-time assistant and supervises the exercises of the
master's students in the discipline ,,Platforms and technologies for e-learning* at the Faculty
of Pedagogy of the SWU ,,N. Rilski“ to the Master’s programme ,,IT in education at primary
school age*. The qualifications, organizational and leadership abilities, and teamwork skills
acquired by the doctoral student are a prerequisite for her good awareness and creativity in her
research and teaching activities.

As academic supervisor of the interdisciplinary master's program ,,Information technologies
in education at primary school age* at the Faculty of Pedagogy of SWU for more than 20
years, I would like to note and emphasize that part-time assistant Krista Mehandzhiyska
stands out in the teaching team with her high scientific erudition and creative, and innovative
approach. For 3 years up to now, she has enjoyed the love and respect of students, the
majority of whom are active elementary school teachers, stimulating them to their own
research activities and high quality professional performances. Taught by her, together with
Prof. Dr. D. Dureva, studied discipline at Faculty of Pedagogy — ,,Platforms and technologies
for electronic learning®, is in full compliance with UNESCO's high standards for training
primary teachers in the field of information technology and computer modeling in particular.

2. Relevance of the topic

Many are the authors who point to the game as a suitable learning tool. It is known that even
the ancient Greek philosopher Platon in his work ,,The State* recommends the use of games
for learning. It is an indisputable fact that children of all ages, countries and peoples have
played, are playing and will play in the future, without anyone forcing them to do so.
Gamification is a worldwide phenomenon — it is the use of elements of games in non-game
conditions and situations, in the system of lessons and other forms of learning in order to
increase their effectiveness. Modern scientific pedagogues also call for the use of special
techniques and techniques to nurture the interests of learners in their cognitive and practical
activities, to support their desire to be researchers and pioneers.

Clark Abt in 1971 published in New York his work ,,Serious Games* (C. Abt, Serious Games,
New York: Viking Press, 1971.) and as their main characteristic points out that they have an
educational and not an entertainment purpose. The book of the same name published in 2006
is also impressive by David Michael and Sand Chen in Boston (D. Michael and S. Chen,
Serious Games: Games that Educate, Train and Inform, Boston: Thomson Course



Technology, 2006.), which emphasizes that learning through games is well received from
modern generations of teachers and students. This is a desirable educational approach,
melting the ,,theory-practice* distance. Educational games are used to extract information and
make optimal decisions, to strengthen the motivation to learn. This is especially true for the
study of the subject ,,Computer Modeling®, in which students face specific difficulties already
in the III and IV grades. And that, in turn, is propaedeutics for the training in ,,Computer
Modeling and Information Technologies* (CMIT) in V, VI and VII grades.

The research on the topic chosen by the doctoral student is dictated by the needs of practical
training in CMIT. It is a deep conviction of doctoral student Krista Mehandzhiyska that the
process of forming the key digital and mathematical competencies in the V grade should be
supported by game-oriented learning in order for them to be more durable and tall.

This will reflect on the goals, content and technology of teaching the subject, on its quality.
Game and project activity with entertainment elements complement and enrich the class-
lesson subject system of education, create a positive climate in it, and are not its negation. The
author of the dissertation reveals that the synthesis between what is conventionally established
in the teaching of the subject and the innovative searches in this field is a source for
methodical renewal in the subject, leading to the improvement of the digital and mathematical
competences of the learners.

3. Knowing the problem

From the content of the developed dissertation work, we can state that Krista Mehandzhiyska
has very thoroughly and in detail studied the scientific literature and regulations on the
subject, the problems related to the use of the game model in CMIT education in the fifth
grade, with the stimulation and development of key competences. She precisely and correctly
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 the CMIT educational documentation
very well.

4. Research methodology

The chosen methodology is relevant to the set goal and solves the tasks of the dissertation
research. The focus of the development is to reveal the possibilities through gamification for
improving the digital and mathematical competences of fifth grade students.

5. Characterization and evaluation of the dissertation work and contributions

The content is structured in an introduction, 4 chapters, a concluding part, contributions,
bibliography and appendices. The doctoral student used 151 sources, of which 38 in
Bulgarian, 4 in Russian, 74 in English and 36 from the Internet. The total volume of work is
220 pages, of which 168 pages are the main text, 9 pages are references and 43 pages are
appendices. The data from the realized research are presented visually in 43 tables and 65
figures (smart-art diagrams of different types, models, structural-logic diagrams, algorithms,



box-plot diagrams, histograms, graphs, screenshots from a platform, images of designs
developed by students).

In the introductory part, the relevance of the research problem is presented in an
argumentative manner. The initial parameters of the research — goal, object and subject, tasks,
hypothesis, methods and stages — are clearly and precisely defined.

Chapter one contains a focused literature review on the problem. The starting point for
clarifying the conceptual theoretical framework of the study is the definition of the essence of
the main concepts on the subject: competence, competences, digital literacy, digital and
mathematical competences, games and gamification, educational games and gamification in
education, integrative approach and interdisciplinary connections. The role and importance of
the competence approach as an innovative pedagogical strategy on a pan-European scale is
clarified. An in-depth analysis of the didactic-methodical literature was carried out, revealing
the set of skills in the content spectrum of digital competences.

The levels of manifestation of these competencies, as well as their functions, are also
revealed. Krista Mehandzhiyska makes clarifications about the elements in the competence
structure. The essence of educational games has been interpreted in many aspects and their
main characteristics, the advantages and limitations of gamification in the pedagogical
process, its main stages have been clarified.

On p. 29 of the dissertation is a definition of the game with an interpretation taken out of
context. The work of Getova, Rusimova, Charakchieva is not cited according to the original
source, and it is noted that play is ,,the main leading activity through which all sides of the
child's psyche are formed and developed.” In fact, this statement was made by the authors,
and it is valid for preschool age, in which play is the dominant type of activity in ontogenesis.

As children enter school, however, as a result of systematic learning, the leading type of
activity changes and such a role begins to be played by organized learning, i.e. it gradually
displaces play, just as work activity in adulthood begins to play a leading role in the mental
development of the individual — cognitively, emotionally and volitionally. In this case, the age
regularities and specifics established by social psychology are not taken into account. The
doctoral student is inclined to accept the incorrect wording for so called ,,game-based
learning® (similar to ,,project-based learning*). Modern institutional education is not game-

based., nor ..project-based*, but is based on the subject class-lesson system, which implies

group and individual cognitive and practical activity of students (including internally

differentiated within the class as a group). At best, we can talk about game-oriented learning
(popular in our society are names mechanically translated from English, which does not
correspond to the educational realities in our country).

Chapter two is dedicated to the didactic methodical aspects of teaching mathematics,
computer modeling and CMIT. A brief historical retrospection was made in connection with
the gradual introduction of the subjects ,Information Technologies®, ,,Informatics®,
,Computer Modeling* and ,,CMIT* in the Bulgarian school at different educational levels.
Krista Mehandzhiyska analyzes the curricula for these subjects extremely competently and
correctly. In the context of the interdisciplinary integrated approach, the possibilities for



cross-curricular connections between mathematics and CMIT for the fifth grade have been
revealed. In tabular form, a list of learning tasks in the prepared and published CMIT
textbooks by 13 author teams developing digital and mathematical competences is presented
descriptively. The comparison is visualized in graphic form. The conclusions in the second
chapter of the dissertation are related to the dynamic development of digital technologies,
which reflects on the studied content by changing the curricula and programs for general
education and profiling students. The study subject CMIT is relatively new for the junior high
school stage of basic education and is a natural continuation of the study of the subject
»Computer Modeling* in grades III and IV. In the light of the researched dissertation topic, it
would be interesting to draw conclusions to what extent the game learning activities are
regulated and reflected in the curricula and methodological guidelines in the books for
teachers, as well as in the textbooks of the students. The absence of all this proves that the
education in the Bulgarian school is not game-based. At the same time, Krista Mehandzhiyska
found in her empirical research that game elements exist in the learning process of CMIT in
the fifth grade, that there are rich opportunities for their integration into the lesson activity,
which will increase the students' interest in the studied content and motivate them for
productive learning of the material. According to the doctoral student, the use of game
technologies in CMIT lessons relies mostly on the methodical creativity of the teacher.

In third chapter, a complete methodological system for improving the digital and
mathematical competences of the students of the 5th grade is presented with the help of a
series of educational tasks (17 in number) in the CMIT classes. A didactic model of game-
organized educational activity was proposed and implemented. In the empirical study, the
game was used as a preferred complex learning method with a highly pronounced stimulating
effect. Game and entertainment techniques and techniques in learning enrich its
characteristics, but may be accompanied by certain limitations, require additional information
and skills. For the creation of games, the doctoral student chose the Scratch block language
and visual programming environment. Krista Mehandzhiyska carries out experimental
training on the subject of CMIT in the 5th grade with two batches of students, creating and
implementing computer educational games. Learning tasks are divided into two groups —
online games in the e-learning system through the Moodle platform and work on projects with
or without game elements. An interdisciplinary approach is adopted in the educational activity
with the aim of developing both the digital and mathematical competences of the learners. On
p. 76 in the scheme of connection between the chosen methods and assigned tasks, the game
and case studies are missing as the main methods in the system of experimental learning. But
on p. 78 attention is paid to the game approach and it is noted that games support subject
learning, i.e. the leading role of training is taken into account. The chapter as a whole contains
lively and interesting empirical material in a systematized form. The pedagogical
characteristics of the tasks used are described in a unified manner.

In the fourth chapter of the dissertation, the design of the empirical research conducted by the
doctoral student in the Secondary School of Foreign Languages ,,St. KI. Ohridski“ —
Blagoevgrad. The experiment was implemented in a classic way in three successive stages —
ascertaining, transforming and control — with 59 students in number, covered in experimental



and control groups. In parallel, an expert evaluation of the educational computer games was
carried out with a representative sample of teachers. The survey method with students and
teachers was also used. Impressive with its precision is the mathematical statistical processing
of the research results.

With the survey conducted with the students of both classes, their satisfaction with the game
activities and their high evaluation of them was expressed. The developed diagnostic
assessment was made in the test check not only in the ascertaining, but also in the control
stage of the experiment. The processing, comparison and analysis of the data were carried out
competently and in detail with the methods of non-parametric statistics through the SPSS
statistical package. Durability and stability of the obtained educational results was
demonstrated when checking the durability of the acquired knowledge and skills in the subject
CMIT at the entry level in grade VI.

The final point in the overall research are the formulated conclusions and recommendations
with a practical focus, logically arising from the conducted experimental work. The didactic
model created by Krista Mehandzhiyska for improving the digital and mathematical
competences of fifth grade students through a game-based educational activity on the subject
of CMIT in the fifth grade has been successfully tested with proven effectiveness.

Scientific contributions. 1 accept the reference regarding the contributions of the dissertation
work and consider them to be indisputable.

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

The publications of PhD student Krista Mehandzhiyska are a total of 5 in co-authorship (2 of
them in English indexed in Scopus). Another two of the articles are in collections of scientific
conferences held in the country (Eleventh National Conference ,,Education and Research in
the Information Society*. - Plovdiv, 2018; and one from a conference in Pamporovo, 2020).
There is also a published chapter of a collective monograph Tuparova, D., Mehandzhiyska,
K., Tuparov, G. etc. (2021). Chapter 4. Application of educational computer games in
information technology education at school. // Integrated Game-Based Learning in Computer
Science (pp. 153-183). Lovech: InfoVision-Lovech.

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
My notes are mainly of a technical nature.

Throughout the dissertation, school grades are indicated by the doctoral student in Arabic
numerals with a period. This is a German variant of writing numeral ordinals. But according
to Art. 13, para. 1 in the Law on Preschool and school education in our country the official



language is Bulgarian. Art. 98, para. 2 of the same law states ,,Classes are indicated by Roman
numerals in ascending order®. The purity of the language is important.

Also, in scientific works, it is not accepted to mention our and foreign authors with their
academic titles — professor, associate professor, etc. This is against good practice.

The doctoral student should cite the scientific literature used everywhere by the primary
source. But on p. 14, p. 29, p. 30, p. 32, p.33, p. 39, page 41 of the dissertation, this
requirement is not fully met.

My recommendation is that Krista Mehandzhiyska continues to explore this highly relevant
topic through independent publications in SCOPUS and in Web of science.

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

CONCLUSION

The dissertation work of Krista Metodieva Mehandzhiyska is a complete and complete study,
which contains scientific-theoretical and scientific-applied results, representing an original
contribution to pedagogical science, and corresponds to the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the Regulations for its
implementation and the Internal rules for the development of the academic staff at the SWU
,»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 the topic ,,Formation of digital and
mathematical competencies through educational computer games®, the author's reference to it
and given their importance with conviction, I propose to the respected scientific jury to allow
the defense and award the educational and scientific degree ,,Doctor* to full-time doctoral
student Krista Metodieva Mehandzhiyska in the field of higher education: 1. Pedagogical
sciences, professional field 1.3. Pedagogy of training in ..., doctoral program ,,Methodology of
training in mathematics and informatics*.

19 December 2024 Opinion prepared by:

Blagoevgrad (Assoc. Prof. D.Sc. in Pedagogy
Lidiya Tsvetanova-Churukova)
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