CTAHOBHUIIE
ot npo¢. 1-p bopucaas Ilerpos IOpykos
Orozananen yausepcuret ,,Heodut Puncku* bnaroesrpan
Ha JUCEPTAlMOHEH TPy Ha TeMa!
»@POpMHUpaHe HA TUTUTAJIHA U MATEMATHYECKH KOMIIETEHTHOCTH Ype3
o0pa3oBaTeJIHU KOMIIOTHPHHU UIPH*
3a MPUCHKIAHE Ha 00pa3oBaTesiHaTa U Hay4yHa CTEIeEH ,,JJOKTOp”, B 00JacT Ha
Bucilie oopazoBanue /. [ledacocuuecku nayku, npodecuoHamHo HanpaBiaeHue /.3.
lledazcozuka na 0b6yuenuemo no..., TOKTOpcKa nporpama Memoouka Ha

06yueHuem0 no mamemamuxKa u qubopMamuKa

ABtop Ha nuceprannoHHus Tpya: Kpucra MerogueBa MexaHuKuiicka

Hayuen peroBoguten: npog. a-p Aanuena Usanosa Tynaposa

Cnc 3anoBen Ne 2830/19.11.2024 r. Ha pextopa Ha KOrozamajeH yHUBEpCHUTET
,2Heoput Puncku” - brmaroeBrpag cbMm ompeneneH 3a WIeH Ha HAyYHOTO XKYpH.
CTraHOBHIIETO € H3rOTBEHO B CBHOTBETCTBHME CbC 3aKOHA 3a pa3BUTHE Ha
akageMuyHusi cbctaB B PenyOnuka bwirapusi, IlpaBuiHMKa 3a HEroBOTO
IPWIOKEHUE U BbTpelmHnTe mpaBuia 3a pa3BUTHE HA AKaJEMHUYHUS ChCTaB B
FOrozananuusa ynusepcuret ,,Heoput Punckn”.

01112 XapAKTePUCTHKA HA JUCEPTALMOHHUS TPY

IIpencraBeHuAT 3a OLICHKA JUCEPTALMOHEH TpyA Ha Tema ,,dopmupaHe Ha
JUTUTATHA U MaTEMaTH4YECKU KOMIIETEHTHOCTH Ype3 00pa30BaTeIHU KOMIIOThPHU
urpu’ e B 06em ot 220 cTpaHUIM U BKIIOYBA YBOJ, YETUPH TJIABH, 3aKIIOUYCHHE,
IPUHOCU Ha AMCEPTALMOHHUS TpY[, NyOnMKanuu mo temara, oubauorpadus u 4

npwioxeHus. 3Beaenu ca cnmcbim Ha ¢urypurte u Tabmunure. M3nomsBanu ca
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o6mo 151 nureparypHu HM3TOYHHMKA, OT KOWTO Ha 76 ca Ha Kupwidia U 75 Ha
JaTUHULA.

Pesynaratn oT aAMcepTallMOHHOTO WM3CleABaHEe ca MyOJuKyBaHM B 5
nyonukanuu. J[Be OT MyOJMKaluuTe ca Ha AHTJIMMUCKU €3UK, B COOpHMIIM OT
MEXIyHapoaHu KoH(pepeHIHN B uyxOmnHa u ca unaexkcupanu B SCOPUS. J[Bere
nyonmkanuy HocaT o6mo 20 toukn. OctaHanuTe mMyOaUKaIlMy ca Ha OBJITapCKH
€3UMK U BKJIIOYBAT TJIaBa OT KOJEKTUBHA MOHorpadus, Hocema 6,67 TOUKU, U J1BE
myOJIMKaIy B COOPHUIIM OT KOH(EpEHIIMH, TPOBeIeHH B bbarapus u Hocemu o0nio
7,5 Touku. OOmusAT cO6bop oT Touku € 34,17 TOUKM W ca YJIOBIECTBOPEHU
MUHUMAJHUTE HAIMOHAIHU U3UCKBAHUSI.

bAbPKATECH AHATU3 HA TUCEPTANMOHHUSA TPYH

YBOIBT BKJIIOYBA apPrYMEHTUPAHO OMMCAHUE HA aKTYaJIHOCTTa Ha TEMaTHKaTa,
00€KTBT, MPEAMETHT, XUIOTE3UTE, LENTAa U 33JaYUTE€ HAa JUCEPTALMOHHUS TPYI.
[IpencraBenu ca U3MOJA3BAHUTE U3CJIEIOBATEIICKM METO/IU U IJIaHA 32 MPOBEXKIAHE
Ha eMIIUpUYHATa 4acT OT u3cieaBaHero. HampaBeH e kpaTbk 0030p Ha BCsKa €/1Ha
OT IJIaBUTE.

[IbpBa raBa € mMocBETEHA HA M3MOJI3BaHUs MOHATHEH amapat. [loapobHo ca
aQHAIM3UPaHU TOHATHS KAaTO KOMIIETEHTHOCT M KOMIIETEHUWH, IJUTHTAIHU U
MaTEMaTUYECKA KOMIIETCHIIUHM, WTPOBU3AIMS, OOpa30BATEIIHH KOMIIOTHPHH U
CEPHO3HU UTPHU, MEXIYIPEAMETHH BPB3KHU U JP.

BbB Bropa riaBa € HampaBeH aHalu3 Ha Pa3BUTHETO HAa OOYYEHHETO IO
KOMITIOTHPHO Mojienupane u uHdopmanmonnu texHosorun (KMUT), ydeOHure
nporpamu 1o ydeOHute npeamery KMUT u Maremaruka 3a HayalleH U
IporuMHasuaiieH erai. [IpeacraBeHu ca uaeu 3a pealu3npaHe Ha MEKIypeIMETHN
BpB3kM B yacoete no KMUT u Marematuka. HanpaBeH € KpuTUUEH aHAIU3 Ha

MNPpCIOKCHUTC 3aaa4dr, 4YpC3 KOUTO CC OCHBIICCTBABAT MCKIAYINPCIMCTHH BPB3KHU
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mexny KMUT u Marematuka B ogoopenute or MOH yueOnumm no KMUT B
yactta KoMOtoTbpHO MOennpaHe.

[IpennoxxeHusT OT AOKTOpAHTKAaTa MOJEN 3a pPa3BUTHUE HA JUTUTaJIHU U
MaTEMaTUYeCKU KOMIIETEHTHOCTH, OCHOBaH Ha WIpOBO-0a3upaHo oOyyeHue e
IIPEJICTABEH aTPAKTUBHO 4Ype3 MOAXOSAIIM CXEMH B TpeTaTa IiiaBa. To3W MOJEIN €
0asupaH Ha Ch3JaBaHe Ha 0OpA30BATEIIHU UTPH 4Ype3 OJOKOBO MPOTpaMUpAHE B
cpena Ha Scratch, u3nos3BaHe Ha rOTOBU 00pPA30BATENIHU UTPU U JEHHOCTH U UTPU
0e3 koMIoThp. B Moena ca Bkitouenu 17 3agaun, HACOYEHU KbM Pa3BUTHE KAKTO
Ha JUTUTAJIHU TaKa U Ha MaTeMaTU4YeCKU KoMmrneTeHTHocTH. Onucanu ca JeTaiiIHo
KOMITIOTBPHUTE 00pa3oBaTeJIHM WIPU MO TeMa ,be3omaceH HHTEpHET” U
,»KOMITFOTBPHO MOJEIMpaHe, KOUTO ca Ch3JaJCHU OT JOKTOpaHTKara. /lageHu ca
NOAPOOHN METOJUYECKHM YKa3aHUs 3a IpUJIaraHe Ha MoJIena.

JlornyHO B yeTBBpTATa IV1aBa ca MPEICTABEHU PE3YITATH OT €MIUPHUYHOTO
u3cneaBane. OnucaHu ca OTAEITHUTE €Tanmu Ha M3CIEABAHETO — KOHCTaTHpalll,
dopmupal; M 3aKIIOYUTEIEH EKCIEePpUMEHT. EMOUpUYHOTO HU3ClEeBaHE €
MPOBEICHO B paMKUTe Ha JBe yueOHM roawHu. WM3mon3Ban e Oorar
MHCTPYMEHTApUYyM 3a ChOMpaHe Ha JaHHU OT OTACIIHUTE €Taly Ha U3CJIeIBAHETO U
IpOBEpKa Ha IIOCTaBEHUTE XUIMOTe3u. M3moia3BaHuM ca  HapamMeTpUYHU
HEMAapaMEeTPUYHU CTATUCTUYECKHM METOJM, B 3aBUCUMOCT OT THUIA Ha
pasmpejeNieHusITa Ha JaHHUTE.

B 3akmoueHnero ca 0000IIEHH MOCTUTHATUTE PE3YyJTaTH U ca AUCKYTHUPAHH
U7eH 3a MpujlaraHe Ha MOJIeja ¢ M3MOJ3BaHe Ha CKPUMNTOB €3UK 3a MpOorpaMupaHe —
Python.

B npunoxxenusita € npecTaBeH U3CIeI0BATEIICKU HHCTPYMEHTAPUYM: aHKETH,
TECTOBE 3a MPOBEPKA Ha BXOHO U U3XOHO HUBO.

3. HayuHu pe3yJITATH ¥ IPUHOCH

HpI/IGMaM IMOCOYCHUTC B JTUCCPTAIUOHHUA TPY I IIPUHOCH.
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ABTOpedepar

ABTopedepaTbT OTpaszsiBa TOYHO AUCEPTAIMOHHUS TPYJ U MOCTUTHATUTE
pe3yJITaTh OT U3CJIEABAHETO.
5. KpurtuyHu 0ejIe’KKHU U NPEnopbKU

B 6ubnuorpadusra npu HIKOU OT yeO-0a3upaHuTe U3TOYHUITH JTUTICBA J1aTa
Ha IOCJIEIEH JOCTBII 10 THX.
6. 3aksr0ueHue

Jucepranmonnust tpya Ha Kpucra MeroaueBa MexaHaxuiicka oTpas3sBa

U3CIe[BaHE IO aKTyallHa M IoJIe3Ha 3a OBJrapckoTo oOpa3oBaHHUE TeMaTHKA.
OtroBapsi Ha M3UCKBAHUATA HAa 3aKOHA 3a Pa3BUTHE HA AKAJEMHYHUS CHCTaB B
Peny6onuka bovarapus. IlpencraBena e crpaBka 3a M3MBIHEHHE HA MUHUMAIIHUTE
HallMOHAIHYU MU3MUCKBaHUA 4i1.20, an. 2 1 3 Ha 3aKoHa 3a pa3BUTUE HA aKaIeMHYHUS
cbetaB B PemyOmmka bwarapus 3a I[TH 1.3 Tlemaroruka Ha oOydeHHeETO TIO ...
CprinacHo BBTPEIIHHUTE IMPABHIA 3a Pa3BUTUE HA aKaJeMHUYHH cbcTaB Ha FO3Y
,2Heobur Puicku®, nucepTallMOHHUSAT TPyl € TMPOBEpPEH dYpe3 cucrema 3a
AHTUILUIArMaTCTBO U € JOIyCHAT A0 3alluTa.

Bb3 0cHOBA Ha rOPEeN3/10/KEHOTO J1ABAM CBOSITA MOJIOKMTEIHA OLICHKA U
npeaiaraM Ha YBa)XaeMOTO HAYYHO JKYpHM /[a NPHCHAW HAy4YHATA U
oOpa3oBaresiHa creneH ,,J0KTOp” Ha Kpucra MeroaneBa MexaH/:KuiicKka B
odsact Ha Bucuie obOpa3oBanme: I. Iledazocuuecku nayku, npogecHOHATHO
HanpasJjienue 1.3. Iledazozuka na oodyuenuemo no..., IOKTOPCKa Nporpama

Memoouka na odyuenuemo no mamemamurka u uHhopmamuxa.

2025 . HN3rorBuJj CTAHOBHUIIIETO:

Bbaaroesrpan npo¢. 1-p bopuciaas IOpykos/
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OPINION
by prof. Dr. Borislav Petrov Yurukov
South-west University "Neofit Rilski" Blagoevgrad
of a PhD thesis on the topic:
"Formation of digital and mathematical competencies through educational
computer games"
for awarding the educational and scientific degree "doctor", in the field of higher
education /. Pedagogical sciences, professional field 1.3. Pedagogy of education

in..., Doctoral Program: Teaching Methods in Mathematics and Informatics

Author of the dissertation: Krista Metodieva Mehandzhiyska

Scientific supervisor: Prof. Dr. Daniela Ivanova Tuparova

By order No. 2830/19.11.2024 of the rector of the South-West University
"Neofit Rilski" - Blagoevgrad, I am appointed as a member of the scientific jury.
The opinion has been prepared in accordance with the Act 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 South-West University "Neofit Rilski".

1. General characteristics of the dissertation work

The dissertation submitted for evaluation on the topic "Formation of digital and
mathematical competencies through educational computer games" is 220 pages long
and includes an introduction, four chapters, a conclusion, contributions of the
dissertation, publications on the topic, a bibliography and 4 appendices. Lists of
figures and tables are provided. A total of 151 literary sources were used, of which

76 are in Cyrillic and 75 in English.
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Results of the PhD research have been published in 5 publications. Two of the
papers are in English, published in proceedings of international conferences abroad
and are indexed in SCOPUS . The two publications carry a total of 20 points. The
remaining publications are in Bulgarian and include a chapter of a collective
monograph, carrying 6.67 points, and two publications in proceedings of
conferences held in Bulgaria and carrying a total of 7.5 points. The total sum of
points is 34.17 points and the minimum national requirements are met.

2. Content analysis of the dissertation work

The introduction includes a reasoned description of the relevance of the topic,
the object, the subject, the hypotheses, the goal and the tasks of the dissertation. The
research methods used and the plan for conducting the empirical part of the study
are presented. A brief overview of each of the chapters is provided.

The first chapter is dedicated to the conceptual framework used. Concepts such
as competence and competencies, digital and mathematical competencies,
gamification, educational computer and serious games, interdisciplinary
connections, etc. are analyzed in detail.

In Chapter Two, an analysis is made of the development of training in computer
modeling and information technologies (CMIT), the curricula for the subjects of
CMIT and Mathematics for primary and lower secondary school. Ideas for
implementing cross-curricular connections in CMIT and Mathematics classes are
presented. A critical analysis is caried out of the proposed tasks through which cross-
curricular connections between CMIT and Mathematics are implemented in the
CMIT textbooks approved by the Ministry of Education and Science in the
Computer Modeling section.

The model proposed by Krista Mehandzhiyska for the development of digital
and mathematical competencies, based on game-based learning, is attractively

presented through appropriate schemes in the third chapter. This model is based on
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the development of educational games through block programming in the Scratch
environment, the use of ready-made educational games and unplugged activities.
The model includes 17 tasks aimed at the development of both digital and
mathematical competencies. The computer educational games on the topics "Safe
Internet" and "Computer Modeling", which were created by the PhD student, are
described in detail. Detailed methodological instructions for applying the model are
given.

Logically, the fourth chapter presents the results of the empirical study. The
individual stages of the study are described - ascertaining, formative and concluding
experiment. The empirical study was conducted within two academic years. A rich
set of tools was used to collect data from the individual stages of the study and verify
the hypotheses. Parametric and non-parametric statistical methods were used,
depending on the type of data distributions.

The conclusion summarizes the results achieved and discusses ideas for
implementing the model using a scripting language for programming — Python.

The appendices present research tools: surveys, entry and exit level verification
tests.

3. Scientific results and contributions
I accept the contributions stated in the dissertation.

4. Abstract

The abstract accurately reflects the dissertation work and the results achieved
from the research.
5. Critical notes and recommendations

The bibliography for some of the web-based sources lacks the date of last
access.

6. Conclusion
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The dissertation work of Krista Metodieva Mehandzhiyska reflects research
on a topical and useful topic for Bulgarian education. It meets the requirements of
the Act on the Development of Academic Staff in the Republic of Bulgaria. A
certificate of compliance with the minimum national requirements of Art. 2b, para.
2 and 3 of the Act on the Development of Academic Staff in the Republic of Bulgaria
for Professional Field 1.3 Pedagogy of Teaching in ... is presented. According to the
internal rules for the development of academic staff of the South-West University
“Neofit Rilski”, the dissertation work has been checked through an anti-plagiarism
system and has been admitted to defense.

Based on the above, I give my positive assessment and propose to the
esteemed scientific jury to award the scientific and educational degree ""doctor"
to Krista Metodieva Mehandzhiyska in the field of higher education: 1.
Pedagogical Sciences , professional field 1.3. Pedagogy of Teaching in...
doctoral program Methodology of Teaching in Mathematics and Informatics.

6.01. 2025 Prepared the opinion:
Blagoevgrad /Prof. Dr. Borislav Yurukov/

maQ



	Borislav_Yurukov_Stanovishte_Krista_Mehandjiiska_bg
	Borislav_Yurukov_Stanovishte_Krista_Mehandjiiska_en

