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AgTop Ha auceprannonnus Tpya: Kpuera Meroaunesa Mexankuiicka

HacTos10To CTAHOBHILE € W3TOTBEHO Ha ocHoBaHMe Ha 3amosex Ne 2830/19.11.2024 r. na
pektopa Ha Orosanaauus yHusepeutet ,Heodut Puncku™ - baaroeBrpan u B ChbOTBETCTBHE CbC
3akoHa 3a Pa3BUTHE HA aKaJeMU4HMs cbeTas B PeryGnnka bbarapus, [IpaBuituka 3a HEroBOTO
npunarave ¥ BbTpeluHuTe npaBuna 3a pasBUTHE HA akajeMuuHus cbeTaB B lOrosanannus
yuusepcuteT Heodur Puicku™.

1. O6ina xapaKTepHCTHKA HA JHCePTAIHOHHHS TPY]

JvcepraunonnusaT Tpya Ha Kpucra Metoanesa Mexanmkuiicka Ha tema ,,0opmupane Ha
JMTCHTAIHM U MATEeMAaTHYCCKM KOMIMETEHTHOCTH 4Ype3 00pazoBaTe/IHM KOMMKOTbPHH MIpH™ WMa
3HaunTeeH obem ot 220 cTaHIapTHH MalnMHoNMcHK cTpanuud. Toii e crpykTypupan B Ciiuchbuu
Ha ¢urypute u Tabnuuute, YBoa, dyetupu [nasu, 3akmouenue, [IpuHocu Ha aucepTalMOHHUA
Tpya, [Ty6aukauMu no temarta Ha auceprauusta, bubnmorpadus. Ilpeacraenn ca u 4eTHpH
[TpunoxeHus.

B ¥Boaa e o60cHOBaHa akTyaqHOCTTa Ha npobiema, NocoYeHH ¢a 00EKTHT U NPEMETHT Ha
W3C/e/BAHETO, XMIOTe3aTd, LeiTa W MNPOM3THYALLMTE 3ala4d Ha JHMCEPTALMOHHWA TPYA.
Koukpernsnpanu ca mMeToauTe 3a M3C/ie/iBaHe, MIAHUpaHa € M3C/ieloBaTeNcKaTa AEHHOCT H
HelHHWTEe eTanuTe.

B IIbpBa rnaBa ca U3sACHEHW NOHATUATA KOMHEMEHYUU U KOMREMEHMHOCM, OUSUMATHA U
MamemMamuyecka KOMHeMeHMHOCH CIopea  pa3ivduHu  pedepeHTH paMKh M M3TOUHHLIH.
Pasriienana e ujiesta 3a urpoBusaiusTa B 00pa3oBaHHeTo upe3 cepuo3Hy 00pa3oBaTelHH UIpH,
npeaMMcTBaTa M NpeJr3BUKATeNCcTBaTa npesn urposo-0azupaHoto oOyuenue. OGocHoBaBa ce
M3MO0JI3BAHETO HA Pa3JIMYHK BU0BE MEKIYNpeaAMeTHH Bpb3kH. [IpeacraBeHu ca cbliecTBYBaLLK
U3CNIe/IBaHMA 0 TeMaTa Ha JUCEepPTaLlMOHHHUA TPy OTHOCHO BIMAHMETO HA UIrPOBO-0a3UPaHOTO
o0yueHue cnpsAMO LEenuTe Ha 00YUEHHETO W HHCTPYMEHTAPHYM 3a HEFOBOTO U3MEPBAHE.

Bes Bropa rumasa e npexacrasenHo obydenuwero no KommorbpHo Mojenupane M
HMudopmauHoHHK TeXHONOrMK B UCTOpUYEcKH TiaH. [IpencraBenu ca yueOHUTE NpeiMeTH upes
KOUTO ce JopMHpa IUrUTAIHA KOMIIETEHTHOCT B ObirapckoTo yuunuuie cnopea Hapenda Nod na
MOH 3a yyebuua nnad. HanpaseH e aHanu3 Ha oOHoBeHUTe yuyeOHUTe nporpamMu no KMUT u
MaremaTuKa 3a HaualleH U porMMHasuaieH eran. M3noxeHu ca Bb3MOKHOCTH 3a peanusupaHe
Ha MEXAYNpeaMeTHH Bpb3KM B yacopeTe no KomnwTbpHO MojenvpaHe U HHPOPMAaLMOHHH
TexHolnorud M Maremaruka. [lpeacraBeH e cnucbk Ha 3anaud B yyeOHuuute no KMMT,
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pa3BMBALIM AUTUTATHA M MATEMATHYECKH KOMTETEHTHOCTH, KAKTO W CIMCHK Ha M3M0/I3BAHUTE
MHTEPAKTHUBHHU Mproxkenus B 06obwena Tema 2. HutepHer ot yyeGHara nporpama 3a 5. Kiac B
eNIEKTPOHHO YETHMH YUEOHHLLH.

B Tpera raasa e npejctaBed MojenbT Ha pasBUTHE HA AHTHTATHH M MaTeMaTHHeckH
KOMIMETEHTHOCTH pe3 MrpoBo-0asMpaHo oOyueHWE M HeroBaTa peajiusals 4pes cpeia sa
GnokoBo nporpamupane Scratch u nuieH3MpaHaTa Bepeus Ha Adobe Captivate. B moaena urpoBo-
fazupaHoTo 00yueHHEe € OChHIIECTBEHO Ype3: Ch31aBaHe HA KOMMIOTBPHHU 00pa3zoBaTeIHU UIPH;
W3MON3BAHE HA FOTOBM KOMIMIOTBHPHO 00pasoBaTeHU WIPH W W3N0A3BaHe HA 00pasoBaTesNHyu
neiinocty 6e3 kommoTbp. Ilpeactasen € Habop or 17 3a1a4u, KOMTO pa3BUBAT €1HOBPEMCHHO
aurutanum (no pamkara DigComp 2.2) u marteMaTHiecky KOMMETEHIMA. 3anauuTe ca rpynupaHu
B jBa TMna — MUrpu u Padora no npoekr, Kato 9 OT TsX ca aBTOPCKH, 4 ca apanTupaHu U 4 ca oT
yueOHHK. OnucaHu ca AMIaKTHYECKUTE METOAM, NPHIOKEHH NpPU peannsalniTa Ha MOACIa H
CHOTHACAHETO MM KbM HaGopa oT 3amauu. [lpeactaBeHn ca MoapoOHO KOMMIOTBPHHUTE
obpasoBare/iH{ UTPH 110 Tema ., bezonaceH unTepHeT  ..KOMIIOTBPHO MOJE/MpaHe™.

B YeTBbpTa r/1aBa ca NpeCTaBeHH Pe3yITaTuTe OT eMIHPHYHOTO H3C/IEABAHE B HETOBHTE
eTanu — KoHcTaTHpalll, GOpMHUpaNl U 3aKIIOYHTENeH eKCnepuMeHT. 3a 10Ka3BaHe Ha HayyHaTa
XUIOTE3a € MPUJIOKEH CIIEHUAT U3CIE10BATE/ICKH HHCTPYMEHTApUYM: TECT 33 YCTAHOBABAHE HA
BXOJHO HHMBO Ha YYEHWIIMTE; aHKeTa 3a W3C/IBAHE HA OTHOLICHMETO HA YYECHULMTE KbM
NPUIIOKEHHS MOJIEN; TECT 3@ YCTAHOBABAHE HA M3XO/IHO HMBO HA YYEHHMLIMTE B 5. KJIAac U BXOZHO
HMBO B 6. KJIac; aHKETA 3@ EKCNEPTHA OLEHKA OT YUMTEM Ha MOJea. AHANNU3BLT HA PE3y ITaTUTe
OT KOHCTATHMPAILMA EKCNEPUMEHT W 3a TPUTe TIpynu KomnereHuud (besomaceH HHTEPHET,
KommioThpHo MojenudpaHe 1 MaTemaruka) He MoKa3Ba CTaTUCTHYCCKHM 3HauMMa pasiinKka B
pesynratute Ha KI' u EI. B 3aKMOuMTEIHUAT €KCIIEPHMMEHT Ca KOHCTATHPAHW CTATHCTHYECKH
3HAYUMH Pa3IMKK KAKTO B 0OLIMs pe3yniTaT, Taka u 3a pasjenure KoMnOTbPHO MOJCIUPAHE U
Martematuka. [1pu cpaBHsABaHe Ha pe3yaTaTHTE 110 1103HABATETHU PABHULIA € JI0Ka3aHO, Y€ HAMa
CTATHCTUYECKH 3HAYMMa pasivKa B HUCKWTE KOPHWTHBHHM PaBHHMIIA 3nanue W pasbupane W 1o
nBeTe TeMu besonacen uHTepHeT W KommioTbpHo Mojenupade. Ho TakaBa vma npu BUCOKHTE
KOTHUTHBHM PaBHMIIA Mpuiodcenue W avais W NPU JABETE TEMM, KOETO € mokasaTesn 3a
MOCTUIHATHTE AMIMTAJIHM KOMIETEHLMH 4Ype3 WrpoBM3auus. AHalIW3bT HAa pe3yNTaTute OT
MPHIIOKEHHNS TECT 38 BXOAHO PABHHILE B 6. K/1ac J10Ka3Ba TpaiiHoCT Ha pesyatatute Ha EI" B Tpute
obnactu bBezonacen wmurepHer, KommorbpHo Moaeaupane M Maremartuka. Pesynrature ot
NpOBeIeHUTE aHKETH 10Ka3BaT npodieMaTHKaTa KakTo OT I/Ie/IHa TOUKa Ha YUSHHULIMTE, TaKa U OT
riieHa TOYKa Ha YUMTeIuTe, KOUTO €a M3N0J13Baikn 00pa30oBaTeHHTE KOMITIOTHPHHU UTpPH.

Pesynrarure OT eMNMPUYHUTE U3cieaBaHusa B YeTBbpTa rjasa 10Ka3BaT HEJABYCMHCIEHO
thopMynmpaHaTa XUroTesa.

3ak04endero 0600iaBa MOCTUIHATUTE PE3YJITATH W M3BEKAA MIEH 3a NpUaraHe Ha
MOJIeJIa 1IpW NporpaMupaHe Ypes ckpunrtos e3uk Python.

2. AKTYa/IHOCT HA TemMaTa u npod/emMaTHKaTa

AKTya/JIHOCTTa Ha TEMaTa Ha WM3C/IEJIBAHETO € CBbp3aHa ¢ JodaBeHara CTOMHOCT Ha
KommioTspuuTe 00pasoBaTeHu MrpH 3a popMHUpaHe Ha KIIOYOBHTE IMTHTATHH U MAaTEMATHUECKH
KOMIMETEHIIHH 4pe3 Mex1ynpe/METHH BPB3KH M MOJXOAAIM METOAM NpH oOydyeHwe mno jBe
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u3bpanu TeMu OT yuebnata mporpama mno KMUWT 3a 5. knac — besonacen unmepnem W
Komniomvpro moodeiupare. 3a peajli3supaHeTo Ha paspaboTeHus MOJEN HaMHpam ocobeHo
yJauHo M300pbT Ha Knac, yduebeH mpeAMeT W BOACLLM TEMH MO CICAHUTE npuuuHu: 1).
[lpoGremaTnkara Ha Temarta besonacen — unmephem € oco0EHO  MpuioKKMa 32
(npen)THiHEHKBPCKATa BH3PACT HA YUCHULIMTE, NOpaiy TAXHATa norpedHOCT 1a OblaT AKTUBHH
B rioGanHaTa MpEkKa B MEPUOJL, B KOHTO CTABAT OTHOCHTEIHO CAMOCTOATE/IHH. 2). B 1034 cMUCBHA
MHOTO 110-00pe € 1a y4acTBaT B KOHTPOJIMPAHO 00yUeHHe ¢ KOMMIOTBPHH o0pa3oBaTe/IHK UIPH,
O J1a Ch3aBaT KOMIMOTbPHU MIPH, OTKOJIKOTO Ja ca MOTpeOMTE/IM HA MIPU B CHbMHHMTEIHH
cailiToBe M HEKOHTPOJIMPAHO camoo0yUeHHe.
3. HayuHH pe3yJTaTH H NPHHOCH

B Kkpas Ha AMCEPTALMATA ABTOPBT € NOCOUMI TPH NPUHOCA € HAYYCHO-TNIPHJIOKCH XapaKTep
W TPH NPUHOCA € NPHIIOKEH XapakTep. [IpuemMam W3BEAEHUTE MPUHOCH.
4, Tly6aMKaUHH 110 TEMATA HA JHCePTANUATA

Kpucra Mexan/kuiicka e npejacrapuia 5 mydJiMKaliu no TemMara Ha JHCEpTaLnoHtnA
Tpya. JiBe OT nmyGIMKALMHTE HA AHMMACKK €3MK ¢a B ChaBTOPCTBO M Ca HHICKCHPAHH B Scopus.
Jlpyru aiBe (CHILO B CHABTOPCTBO) ca MyOauKyBanu B HaumonanHus pedepenTen cnuchk. [lerata
nyGauKauus MpeAcTaBisBa riaBa OT KOJEKTHBHA moHorpadusi. Bpost Ha nyGnukauuute e
JOCTATbUEH KAaTO KOJMUYECTBEH KPUTEpHil 3a noslyuaBaHe Ha Hay4HaTa 1 o0pa3oBaTe/iHa CTerneH
L.JOKTOp™.
5. KpuTH4HH Oe/1eKKH H MPenopbKH
HaMaM ChbllecTBEHH KPHTHUHM OelekKM KbM AucepTauuoHHus Ttpya Ha Kpucra

Mexanvkniicka. [penopbuam obaue, Aa ce (opmynupar W3BOAM KbM Tpera riasa. Hopu
JonycKaMm, ue OT TAXHata GOpMYJIHPOBKA LIe NPOM3JIA3aT HOBH NMPUHOCH HA JMCEPTALMOHHHA
TPYyA.
6. 3akiiroyenue

Jucepraunonnust Tpya Ha Kpuera MetoaneBa MexaH/LKHICKA WMa BHCOKa Hay4qHa
CTOHHOCT M aKTyalnHo chabpkanue. CTpykTypupaH € n00pe M OTroBaps Ha W3MCKBaHUATA Ha
3aKkoHa 33 Pa3BUTHC Ha akajgeMudHus cbhctaB B PenyOnuka bwvarapus. Cuutam, ye unenra,
nocTaBeHa B AUCEPTALMOHHMA TPY/ € OCTHUrHATa M XMIOTe3ara € NoTebp/AeHa. JlokTopaHTkara e
NpeACcTaBuIIa CPAaBKa 32 W3ITbIHEHHE HA MUHUMA/IHUTE HALMOHATHN U3MCKBAHMS 110 yn.20, an. 2
v 3 Ha 3aKOHa 3a pa3sBUTHE Ha AKajeMHuHWs cbcraB B PenyOinka bbarapus 3a cboTBETHaTa
HayyHa oGnacT ¥ npo)ecHOHATHO HanpaBieHWe, B KOMTO € npoueaypara ro saiura. Hamam
OCHOBaHMS 32 OCTIOPBAHE HA OPHUIMHAHOCTTA Ha MpeJIcTaBeHaTa pa3padboTKa.

B3 0cHOBA HA rOPEH3/I0KEHOTO JABAM CBOSITA NOJI0KHTE/IHA OLIEHKA H Npejaram
Ha YBA’KAEMOTO HAYYHO JKYPH [1a NPUCHIH HAY4YHATA H 00pa3oBaTe/Ha CTeneH »AOKTOp” Ha
Kpucra Metoauesa Mexanaxuiicka B 00/1acT Ha BHCwe obpasoBaHue: 1. Iledacocuuecku
Hayku, npogecionanHo Hanpasienne 1.3. Iledazocuka na o0yuenuemo no..., HayiHa

cnenuannoct Memoouka na ody4eruemo no mamemamuxa u unopmamuxa. [EEECIFIEIERT
EBponenckua napnameHT v Ha

CbBeTa ot 27.04.2016

3.01.2025 r. H3rorBu CTaHOBHILETO:
Bbaaroesrpan /nou. n-p EBrenuns I'opa

(8]



OPINION
by Assoc. Prof. Evgenia Deneva Goranova PhD
*Angel Kanchev’ University of Rousse
of a dissertation on the Topic:

‘Development of Digital and Mathematical Competences through Educational Computer
Games’

for awarding the educational and scientific degree ‘doctor’,
in the field of higher education 1. Pedagogical sciences,

professional direction 1.3. Pedagogy of training in...,
PhD program ‘Teaching methodology in mathematics and informatics’

Author of'the dissertation: Krista Metodieva Mehandzhiyska

This opinion was prepared on the basis of Order No. 2830/19.11.2024. of the rector of the
Southwest University "Neofit Rilski" - Blagoevgrad and in accordance with the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the Rules for its Implementation
and the Internal Rules for the Development of the Academic Staff at the Southwest University
"Neofit Rilski".

1. General characteristics of the dissertation work
Krista Metodieva Mehandzhiyska's dissertation on the topic ‘Development of Digital and
Mathematical Competences through Educational Computer Games® has a significant volume of
220 standard typewritten pages. It is structured into Lists of Figures and Tables, Introduction, four
Chapters, Conclusion, Contributions of the Dissertation, Publications on the Dissertation Topic,
Bibliography. Four Appendices are also presented.
The Introduction contains information about the relevance of the problem, the object and subject
of the research, the hypothesis, the goal and the resulting tasks of the dissertation. The research
methods are specified, the research activity and its stages are planned.
In Chapter One, the concepts of competencies and competence, digital and mathematical
competence are clarified according to different reference frames and sources. The idea of
gamification in education through serious educational games, the advantages and challenges of
game-based learning is examined. The use of different types of cross-subject connections is
Justified. Existing research on the topic of the dissertation is presented regarding the impact of
game-based learning on learning objectives and a toolkit for its measurement.
In the Second Chapter, the study of Computer Modeling and Information Technologies is
presented in historical terms. The subjects through which digital competence is formed in the
Bulgarian school according to Ordinance No. 4 of the Ministry of Education and Science on the
curriculum are presented. An analysis was made of the updated curricula for Computer Modeling
and Information Technologies and Mathematics for primary and secondary level. Possibilities for
realizing interdisciplinary connections in the classes of Computer Modeling and Information
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Technologies and Mathematics are presented. A list of 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.
The Third Chapter presents the Model of Development of Digital and Mathematical
Competences through Game-Based Learning and its implementation through the Scratch block
programming environment and the licensed version of Adobe Captivate. In the model, game-based
learning is implemented by: creating computer educational games; using already made computer-
based educational games and using non-computer-based educational activities. A set of 17 tasks is
presented that simultaneously develop digital (according to the DigComp 2.2 framework) and
mathematical competencies. The tasks are grouped into two types - Games and Work on a project,
9 of them are original, 4 are adapted and 4 are from a textbook. The didactic methods applied in
the realization of the model and their relation to the set of tasks are described. Computer
educational games on the topic "Safe Internet” and "Computer Modeling" are presented in detail.
The Fourth Chapter presents the results of the empirical research in its stages - ascertaining,
formative and concluding experiment. To prove the scientific hypothesis, the following research
tools were applied: a test to establish the students' entry level; a survey to study the students'
attitude towards the applied model; test to establish the starting level of students in the 5th grade
and entry level in the 6th grade; survey for expert evaluation by teachers of the model. The analysis
of the results of the finding experiment for all three groups of competences (Safe Internet,
Computer Modeling and Mathematics) shows no statistically significant difference in the results
of the control group and the experimental group. In the final experiment, statistically significant
differences were found both in the overall score and for the Computer Modeling and Mathematics
sections. When comparing the results by cognitive levels, it has been proven that there is no
statistically  significant difference in the low cognitive levels of ‘knowledge’ and
"understanding‘on both topics Safe Internet and Computer Modeling. But there is a statistically
significant difference in the high cognitive levels of ‘application’ and ‘analysis’ in both subjects,
which is an indicator of the achieved digital competencies through gamification. The analysis of
the results of the applied test for the entry level in the 6th grade proves durability of the results of
the experimental group in the three areas Safe Internet, Computer Modeling and Mathematics. The
results of the conducted surveys show the problematic both from the point of view of the students
and from the point of view of the teachers who used the educational computer games.

The results of the empirical studies in the Fourth Chapter unequivocally prove the formulated
hypothesis.

The conclusion summarizes the achieved results, brings out ideas for applying the model in
programming using the Python scripting language.

2. Relevance of the topic and the problem.
The relevance of the research topic is related to the added value of Computer Educational Games
for the formation of key digital and mathematical competences through cross-curricular
connections and appropriate methods when teaching two selected topics from the Computer
Modeling and Information Technology curriculum for the 5th grade - Safe Internet and Computer
Modeling. For the implementation of the developed model, | find the choice of class, subject and
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leading topics to be particularly appropriate for the following reasons: 1). The issue of the topic
Safe Internet is particularly applicable to the (pre)teen age of students, due to their need to be
active in the global network at a time when they are becoming relatively independent. 2). In this
sense, it is much better to participate in supervised learning with computer educational games,
even to create computer games, than to be users of games on dubious sites with uncontrolled self-
learning.

3. Scientific results and contributions
At the end of the dissertation, the author has indicated three contributions of a learned-applied
character and three contributions of an applied character. I accept the inferred contributions.

4. Publications on the topic of the dissertation
Krista Mehandzhiyska has presented 5 publications on the topic of the dissertation work. Two of
the English language publications are co-authored and indexed in Scopus. Two others (also co-
authored) have been published in the National Reference List. The fifth publication is a chapter of
a collective monograph. The number of publications is sufficient as a quantitative criterion for
obtaining the scientific and educational degree ‘doctor’.

5. Critical notes and recommendations
I have no significant critical remarks about Krista Mehandzhiyska's dissertation work. I
recommend, however, to formulate conclusions to the Third Chapter. I even assume that new
contributions to the dissertation work will emerge from their formulation.

6. Conclusion

The dissertation work of Krista Metodieva Mehandzhiyska has a high scientific value and up-to-
date content. It is well structured and meets the requirements of the Law on the Development of
the Academic Staff in the Republic of Bulgaria. I consider that the goal set in the dissertation work
has been achieved and the hypothesis has been confirmed. The doctoral student submitted a
certificate of fulfillment of the minimum national requirements under Art. 2b, para. 2 and 3 of the
Law on the Development of the Academic Staff in the Republic of Bulgaria for the relevant
scientific field and professional direction, in which the defense procedure is. I have no grounds for
disputing the originality of the presented development.

Based on the above, I give my positive assessment and propose to the respected scientific jury
to award the scientific and educational degree ‘doctor’ to Krista Metodieva Mehandzhiyska
in the field of higher education: 1. Pedagogical sciences, professional direction 1.3. Pedagogy
of training in..., scientific specialty Methodology of training in mathematics and informatics.

PernamenT (EC) 2016/679 Ha

EBponernckus napnameHT u Ha
CbBeTa oT 27.04.2016

3.01.2025 Prepared the opinion:
Blagoevgrad / Assoc. Prof. Evgenia Gorano
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