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The presented dissertation, with a volume of 269 pages, corresponds to
the requirements of the RSARB and the Rules for its implementation. In it, the
author presents innovative options for the formation of entrepreneurial literacy
through interactive educational practices. The scientific work includes an
introduction, two chapters, analysis of experimental research results,
conclusions, 4 appendices, 18 figures, 35 diagrams and 124 literature sources.

In the introduction, the doctoral student presents precisely formulated -
object, subject, hypothesis, goals, tasks and methods of the research. Justifies the
scientific novelty, theoretical and practical significance of the research. The
author examines interactive educational practices in two aspects:

* Development of learning content for active interaction.

* Application of learning content in digital form in order for software specialists
to realize already created branched dialogue interactions, ideas and solutions in
interactive and multimedia products and even as 3D interactive game scenarios
in the field of entrepreneurship.

In the first chapter, the conceptual - categorical basis of the study and
the essence and meaning of each concept are competently presented. In this
chapter, teaching models according to famous pedagogues have found a place,
including traditional pedagogical model, behavioral pedagogical model,
naturalistic experimental model, cognitive model, educational-constructivist
model, socio-pedagogical model. Training methods are classified according to
different characteristics. Competently presented interactive learning methods
such as: method of specific situations, case study, simulation, game, role play,
survey, talk, discussion, project method and a number of other popular
interactive methods. The doctoral student presents a theoretical analysis related
to the promotion of interactive learning methods. A special place is devoted to
the classification of the types of digital games, and the advantages and
disadvantages of video games in teaching are indicated.




The survey carried out by the author is the basis of the presented analysis of the
factors that hinder learning based on digital games, including insufficient time,
cost, lack of training resources, of a single standard for test results, lack of
quality games, insufficient competences of teachers in teaching using digital
games. The normative acts of the Ministry of Education and Culture related to
innovative education in Bulgarian schools did not escape the attention of the
doctoral student, including and learning based on digital games and the available
platforms related to it. In section 9 of this chapter, the author presents the
education in technology and entrepreneurship in the Bulgarian school in the
context of the European framework for entrepreneurial skills. In this chapter, in
addition, the doctoral student offers a systematization of the available
educational resources on technology and entrepreneurship 5.-7. class.

In the second chapter, the model for the formation of entrepreneurial
literacy through interactive educational practices is presented. Typical tasks
related to entrepreneurship and options for creating interactive scenarios are
offered. The presented sample entrepreneurship tasks and the possible

interactive scenarios for their implementation are classified by the author as
follows:

» sample tasks related to resources;
» sample tasks related to assessment;
» sample tasks related to the qualities of the character.

In this chapter, the author presents a model for creating game scenarios
in five varieties:

» according to assigned roles;

* with semi-assigned roles;

» developed by the participants;
» replaying a real situation;

* improvisational.

In section 2.5. this chapter presents a selection of software solutions
suitable for the construction of a 3D game environment for creating and
conducting interactive training practices. The author groups the software
products into the following 3 groups:

* popular game engines;
» specialized 3D modeling and character animation products;
» universal products for 3D modeling and animation.

The author has dedicated a special place to the survey of students'
attitude towards the application of interactive practices in education.

The proposed model for the formation of entrepreneurial literacy is
considered by the author as structural and procedural. In the process of work,
she found a need for additional integration of open source software solutions and
creation of own ones.

The virtual interactive elements that the doctoral student justifiably
proposes are:



* integration of a branched dialog system;

* development and integration of a graphic three-dimensional board for
completing text tasks in a 3D environment;

* development and integration of a three-dimensional puzzle;

* integration of a branched dialog system;

* development and integration of a virtual book "Secrets of the
entrepreneur” in a three-dimensional environment;

* development and integration of an "in-game" camera;

* physical simulation of vehicles and their management;

* simulation of a traffic system for vehicles in a game scenario.

The analysis of the results of the experiment conducted for the period
2020-2022 in the lessons of technology and entrepreneurship by classes from the
fifth to the seventh grade is presented visually in the form of diagrams.

A survey of expert teachers in the subject areas of technology and
entrepreneurship, and informatics and information technology was conducted.
The conclusions drawn from the results prove the readiness of 64% of the
respondents to create interactive content according to the proposed model for
active interaction.

In the conclusion, based on the direct methodical and research work of
the author, theoretical and practical conclusions have been drawn.

The dissertation is a kind of encyclopedia of entrepreneurship issues,
interactive educational practices, open source software solutions for building 3D
game environments, universal and specialized products for 3D modeling and
animation, and can be used as a practical aid by technology students and
teachers and entrepreneurship in their work to increase the entrepreneurial
literacy of students.

The dissertation and the abstract meet the requirements for this type of
scientific work.

In conclusion, I want to emphasize that Ivanka Burova's dissertation
work has both theoretical and practical contributions, the most significant in my
opinion, of which they are:

* A developed model of interactive practices to increase the entrepreneurial
literacy of junior high school students.

* Developed basic software model for building 3D interactive digital and
game content.

* Scientific analysis of learning technologies and the application of
interactive practices.

* Author's concept of experimental-research work, tested in a real learning
process, for the formation of entrepreneurial literacy through the creation
and application of a 3D virtual environment based on open source
software products, which will serve as a basic model for building
interactive digital 3D content .



e Substantial author's contribution to clarifying issues related to the main
goal and task of technology and entrepreneurship education in junior high
school.

e Author systems of variant tasks and game scenarios for the
implementation of the proposed model, which represents a bridge between
technology and entrepreneurship education and modern information and
communication technologies.

e Proposed selection of software solutions and software products suitable
for building a 3D game environment for creating and conducting
interactive learning practices.

In conclusion, I believe that Ivanka Burova has fulfilled the minimum
national requirements for ONS "doctor" from ZRASRB. The same is built,
erudite, competent, ambitious and beloved by students, a teacher possessing the
qualities of an excellent specialist, teacher and researcher in the field of
educational innovation.

All of the above gives me reason to confidently recommend to the
Respected Scientific Jury to award Ivanka Vasileva Burova the educational
and scientific degree ""Doctor" in the field of higher education 1. Pedagogical
sciences, professional direction 1.3. Pedagogy of training in...4 octoral program
"Technology and Technology Training Methodology". q

‘ v

Prepared the opinion:
(Prof. Margarita ayﬁva, Psc)
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CTAHOBMILE
3A IMCEPTALIMOHEH TPY I

HA TEMA: ,MOJEJI 3A ®OPMUPAHE HA IIPEINIPUEMAYECKA
I'PAMOTHOCT YPE3 UHTEPAKTUBHU OBPA3OBATEJIHU
INPAKTUKH“ C ABTOP HBAHKA BACUJIEBA BYPOBA, PEJJOBEH
AOKTOPAHT B IOKTOPCKA ITPOI'PAMA »METOAUKA HA
OBYYEHUETO IO TEXHUKA U TEXHOJIOTUH¥,
INPOPECHUOHAJIHO HATIPABJIEHME 1.3. IEJATOTUKA HA
OBYYEHHMETO I10.......... s OBJIACT HA BUCIHIE OGPA30BAHUE 1.
INEJATOTMYECKH HAYKU KbM KATEJPA ,, TEXHOJOTUYHO
OBPA30OBAHME, NPEANIPUEMAYECTBO U BU3YAJHU
MN3KYCTBA“

OT IIPO®. /1. UK. H. MAPTAPUTA KUPOBA BOHEBA

IIpencraBenusar nuceprammoHeH Tpyn ¢ obeM 269 ¢. ChOTBETCTBA Ha
usucksanuata Ha 3PACPB wu [lpaBunnuka 3a npumaraseTo My. B Hero
ABTOpKaTa  MNpEJCTaBs MHOBATWBHM  BapMaHTH 3a (GoOpMHpaHe Ha
NpeanprueMaiecka TpPaMOTHOCT Ype3 MHTEPAKTUBHH 00pa30BATENIHU NPAKTHKIL
HayynusT Tpys BKmIOYBa yBOA, JABE IVIaBM, aHAIU3 Ha pesynrature ot
CKCIICPUMCHTAIIHUTE W3CNe/IBaHUS, M3BOIW, 4 mnpunoxenus, 18 durypu, 35
auarpamu u 124 nurepaTypHH H3TOYHHKA.

B yBopa noxropanTkata mpenctaBs mpeuusHO (OPMyIHpaHH - OOEKT,
NPEeAMET, XWIIOTe3a, LEeNH, 3aJa4¥ U MeTOOM Ha u3cienBaHeto. OBGocHOBaBa
Hay9HaTa HOBOCT, TEOPETHYHATA U IpPAKTUYHATA 3HAYMMOCT Ha H3CJIEIBAHETO.

ABTOpKaTa pasIVeXla WHTEPaKTHBHUTE OOPAa3oBATENHM TPAKTHKA B B
acIeKkra:

e PaspaGorBane Ha yueGHO ChABbpKAHME 33 AKTHBHO B3aMMOJICICTRBHE.

¢ [llpunarane Ha y4eGHO ChAbp)KaHKE B AUTUTAIEH BHI C 1€ copTyepHUTE
CHCUMAINCTH Jla pealu3rpar Bede Ch3JaJeHUTE PA3KIOHEHH JUaJIOrOBHU
B3aMMOJICHCTBYA, UICH U PEIICHHS B UHTCPAKTHBHM M MYNTHMEIHIHH

NPOIYKTH U 0pU Kato 3D MHTepaKTUBHM UIPOBH CLEHAPHU B 00iacTTa
Ha NPEeIIpUeMayecTBOTO.

B nbpBa riiaBa KOMIETEHTHO € IpeCTABeHA OHATHIHHO — KaTeropuaiHara
OCHOBA Ha M3CJICIBAHETO U CHILNHOCTTA U 3HAYEHUETO Ha BCAKO MOHATHE. B Tasu
[laBa Ca HAaMEpUIM MSICTO MOJENWTE Ha IIperojaBaHe CIIOpel M3BECTHH



earosy, B T.9. TPAAULHUOHEH IIE€JArOTMYECKH MOJEN, II0BEICHYECKH
[IEAaroruiecKy MOJEN, HaTyPaTUCTHYEH EKCIIEPUMEHTAIEH MOJIENl, KOTHUTHBEH
Mojiell, 00pa30BaTeNHO-KOHCTPYKTHBUCTKM MOJEN, COLMANHO-TIeIArorHIecKy
Mozen. Ilo pasnuynn mpusHaly ca KIacHDUMIMPaHW METOAUTE HA obyuenue.
KommerenTtHo ca mpencraBeHM WHTepaKTMBHHTE METOMM Ha oby4yeHue Kato:
METOZl Ha KOHKPETHHTE CHTyalluH, Ka3yC, CHMyJalus, Hrpa, pojieBa Hrpa,
aHKeTa, Oecesia, IMCKyCHs, METOZ Ha NPOEKTHTE W peauua APYTH TMOYJSIPHU
WHTCPAKTUBHH METOAM. JIOKTOpaHTKaTa MpPEACTaBs TEOPETHUYEH aHAIU3,
CBBP3aH C IOMYNSPU3MPAHETO HA HMHTEPAKTUBHUTE METOAM Ha oOyueHwe.
Crenuanto MACTO € OTHENeHO Ha KNAaCH(MKALMATA HA BHIOBETE NMIWTAIHH
UTpH, KAaTO ca MOCOYCHH INPEIMMCTBATA M HENOCTATBHLUTE HA BHIEOUTPUTE B
o0y4eHueTo. IIpoBe/IeHOTO OT aBTOpPKATa AHKETHO IPOYYBAHE € B OCHOBATA Ha
NIPCACTABEHUA aHANU3 Ha (DAKTOPHTE, KOHTO BB3IPENATCTBAT OOYYeHHETO,
0asupaHO Ha OMTMTANHM WIPH B T.4. HEJOCTATHYHO BpeMe, [IeHA, JIAICA Ha
OOY4HTEIHM PeCYpCH, Ha ©IMHEH CTAaHAPT 3a pe3ylTaTUTe OT TECTOBeTE,
HENIOCTUI' Ha Ka4ECTBEHHM MIPH, HEAOCTATHYHM KOMIETEHLMH HAa YYUTENHTE B
OOy4eHHETO C M3MON3BAHE HA MWIHTATHE Wrpn. OT BHEMAHMETO Ha
AIOKTOPaHTKaTa He ca yOsrHau U HopMaTUBHHMTE akToBe Ha MOH, cBbp3an ¢
VHOBATHBHOTO OOyuYeHHe B OBJIrapCKMTe YYHIMINA, B T.4. W o0y4eHHeTo,
0asMpaHo Ha JUTHTAIHUA WUIPU M HAJMYHHUTE 1aTopMH, CBBP3aHU ¢ Hero. B
pasfen 9 Ha TasW I7aBa aBTOPKATA IPEJCTaBs OOYUSHHETO MO TeXHONOTHH H
IPEATIPUEMAYECTBO B OBJIrapCcKOTO YUYMIHMINE B KOHTeKcTa Ha EBporeiickara
pamka 3a TpeJnpueMadecky yMeHus. B Ta3u rmaBa ocBeH TOBa JOKTOpaHTKATa
Iipe/uiara CUCTEMaTHKa Ha HAJMYHUTE OOYYUTETHU PECYPCH IO TEXHOJOTHH W
MpeAnpreMadyecTBo 5.-7, Kiac.

Bbs BTOpa raBa € INpeiAcTaBeH MOIENBT 3a (GopMupane Ha
IpeAnpreMavecka TpaMOTHOCT Ype3 MHTEPaKTHBHH 0OPa3OBATENHU MPAKTUKH.
TIpenioskenn ca TUMOBY 3a/aui, CBBP3aHH C HPEANPHEMAYECTBOTO 1 BapUAHTH
3a Cb3/laBaHe Ha WHTEPAKTHUBHH CleHapuu. IIpencTaBeHuTe mpumepHM 3amaun
IO NpeANpHEMAYECTBO M BB3MOXXHUTE MHTEPAKTHBHHU CLEHAPHU 3a TSXHATA
peanusanus ca Knacu(GUIMpPaHU OT aBTOPKATA 110 CICIHMS HAUMH:

® IIPUMEPHH 3a/1a4H, CBBP3aHU C PECYPCH;
® INPUMEpHH 3aJ[a4¥, CBHP3aHH C OLIEHIBAHETO;
® [pPUMEpPHM 3a/]a4H, CBbP3aHU C KayecTBarta Ha repos.

B Ta3u rnaBa nmokTopaHTKaTa MpenCcTaBs MOJEN 3a Ch3JABaHe Ha UTPOBHU

CUEHApHH B €T Pa3HOBUIHOCTU:

® 110 3aJa/IeHU POJIK;
C MOJIy3aJaieH! POJIH;
pa3paboTeH OT yYacTHUIUTE;
NpeurpaBale Ha UCTUHCKA CUTYaLWs;
HMIIpOBU3ALMOHEH.




B pasmen 2.5. Ha Tasu maBa e mpencraseH noadop Ha codryepHu
PCLICHUS, MOAXOAAINM 3a U3rpaxkaaHeTo Ha 3D urposa cpena 3a ch3maBaHe u
NPOBEXKJaHe Ha WHTEPAaKTMBHM MPAaKTUKH B oOydenuero. Ilporpamumte
NPOIYKTH aBTOpKATa rPYNKpa B CIEAHHUTE 3 TPYIIU:

® TIOIYJIIPHM UIPOBU JBHUTATEIIH;

® ChoeluuanusvpaHd npoayktd Ha 3D Mogenwpanme w  aHuMamMs Ha
IIEPCOHAXKH;

® YHHUBEpCATHM NPOAYKTH 3a 3D Mojenupane U aHUMaIHs.

CreunanHo MsCTO aBTOpKATa € OTHENIHIA Ha aHKETHOTO [IpOy4YBaHe Ha
Harjlacata Ha y4Y€HMUMTE KbM IIpWJIaraHe HAa WMHTePaKTUBHH IIPAKTHKA B
00y4eHHETO.

Ipeioxennst mozien 3a hopMupane Ha NpeAnpHeMadecka IPaMOTHOCT €
pasriezian OT aBTOpKaTa KaTO CTPYKTYPEH M KaTo IpolecyaieH. B mporeca Ha
paboTa T YCTaHOBSBA HEOOXOAMMOCT OT JOMBIHUTETHA MHTETpalus Ha
COpTyepHHM peIIeHHMS C OTBOPEH KOA M Ch3JaBaHE HA COGCTBEHM TAKUBA.

BupryanHuTe  MHTepakTHUBHM  €lE€MEHTH, KOUTO JOKTOpPaHTKAaTa
000CHOBaHO MpejJara ca:

® WHTErpHpaHe Ha pa3sKIOHEeHa JUaJlOr0Ba CUCTEMa;

® pa3paboTKa ¥ HWHTETpUpaHe Ha TIPaQUUHO TPUM3MEPHO TabIO 32
TIOI'bJIBAHE Ha TEKCTOBH 3a1a4u B 3D cpena;

® pa3paboTKa U MHTeTrpUpaHe Ha TPUM3MEPEH ITB3eI;

® UHTerpHpaHe Ha pa3KJIOHEeHa JIUAJ0roBa CUCTEMA,

* pa3paboTKa M HHTerpHpaHe Ha BHUpTyanHa kuura ,Taliuure Ha

NpeanpruemMaya’ B TpHU3MepHa Cpejia;

® pa3paboTKa ¥ MHTErpUpaHe Ha ,,in-game* Kamepa;
* (usuyecKa CUMyJIALMs HA IPEBO3HH CPECTBA U TAXHOTO yIpaBlIEHHE;
* cuMyJlalus Ha TpahuK CHCTEMa 3a TPAHCIIOPTHHUTE CPEICTBA B MIPOBH

CLIEHApHH.

AHaIM3BT Ha Pe3yNITATUTE OT EKCIIEPMMEHTa, TIPOBEEH 3a niepuoa 2020-
2022 r. B yacoBeTe Ha TEXHOJIOTHH U NIPEANPUEMAYECTBO 110 KJIACOBE OT TETH 110
CEQIMH KJIac € MPEeICTaBeH HarlleIHO Moz (opMara Ha JAuarpamu.

IIpoBesieHO € aHKeTHO MPOyYBaHe HA YYHTEIU-EKCIIEPTH OT IPEAMETHHTE
00NacTH  TEXHONOTMM H  MPEANpPUEMAYecTBO, U uHpOpMATHKA U
MHQOPMALMOHHN TEXHONOTMH. HanpaBeHHTe W3BOMM  OT MIOJIyYeHHEeTE
pe3ysTaTH, 10Ka3BaT IOTOBHOCTTA Ha 64% OT aHKETUpaHWTE [Aa ChH3JaBaT
UHTEPAaKTUBHO  ChAbPXKAHWE 110 MPeJIOKEHHMsS MOJeN 34  aKTHUBHO
B3aMMO/IEHCTBHE.

B 3akilouenmero Ha Oasara Ha TpsAKaTa MeTOAMYECKa W

H3CJIEeJOBATEIICKA paﬁoTa Ha aBTOpKaTa ca HallpaBeHH TEOPETHYHH H IIPaKTHKO-
IIPHUIIOKHHM U3BOOU.



HyucepranuonuuaT tpya e CBOCOOpa3sHA E€HLMKIONCIUS Ha NpobIeMATe Ha
NPEeANPUEMaueCTBOTO, MHTEPAKTUBHUTE 00pa30OBATEHM MPAKTHKH, copryepHH
PCIICHMSA € OTOBOPEH KOA 3a u3rpaxaane Ha 3D urposa cpena, yHUBepCaIHy 1
ClICNMan3upann NpoAykTH 3a 3D Monenupane M aHMMALMs, U MOXKe 13 ce
M3II0JI3Ba KAaTO MPAKTHYECKO [IOMArajo OT CTYJSHTH ¥ YYUTEIH [0 TEXHOJOIUH

1 TpeANpHEMavecTBo B paboTata UM 3a MOBHUINABAHE HA MpENpHEeMAadecKaTa
IPaMOTHOCT Ha YYEHHLIUTE.

JMcepTauvoHHuAT TPy M aBTOpedepaThT OTrOBapsT Ha W3CKBaHMATA 3a
TaKbB BU/| HAy4eH TPy/I.

B sakntodyenne mckam jga momuepras, ue AUCePTAlMOHHMAT TPYyH Ha
lBanka BypoBa nMa KakTo TeOpeTHYHHM, Taka U NPAKTHKO-TIPHJIOKHH
MPHHOCH, Hal-3HaYMMH CIIOPEJ] MEH, OT KOHUTO Ca:

* PaspaGoTen Moaesn HA HHTEPAKTHBHHM NPAKTHKH 332 MOBHIIABAHE HA
NpeAnpHeMavecKaTa rpaMOTHOCT HA YYEHHLHTE OT NPOrHMHA3ZHAJIEH
eTall.

e PaspaGoren 6a3oB codryepen mopea 3a usrpa:kgane Ha 3D
HHTEPAKTHBHO JHTHTAJIHO H HTPOBO ChbpPKaHHe.

* Hay4en amann3 Ha TexHoJIOTHHMTEe Ha o6y4eHue NPHJIO’KEHHETO HA
MHTEPAKTHBHH NPAKTHKH.

® ABTOPCKAa KOHNENUHS 33 eKCIHepPHMEHTAJHO-H3CAeN0BATEICKA
pabota, anpoGupana B peasien y4ebeH mpomec, 3a dopmupane Ha
NpeanpueMavecKa rpaMOTHOCT 4pe3 Ch3JaBaHe H Npuaarase na 3D
BHPTYya/IHa cpeja, 6a3HpaHa HA NPOTPAMHH NPOAYKTH € OTBOPEH KOJ,
KOfATO /12 MOCTY:KH 32 6a30B MO/IeJI 32 H3rPaskAaHe HA HHTEPAKTHBHO
Auratajado 3D cbabpikanue.

e ChbluuecTBeH aBTOPOB NPHHOC 33 H3ACHABAHE HA npo0JieMH, CBbP3aHH
C OCHOBHAaTa uHeJ W 3a4a4a Ha OOyYeHHETO IO TEeXHOJOrHH M
NpeAnprueMaYyecTBO B NPOrMMHA3HAJIEH eTall.

* ABTOPCKHM CHCTEMH OT BAPHAHTHH 33Ja4H M HUIPOBH CUEHAPHH 32
peajiM3alusl Ha NpeJIoiKeHHs MOJeJ, KOHTO NpeaCcTaB/JsBA MOCT
MeKIy OOyYeHHeTO MO TeXHOJOTMH H NpeINnpPHeMAYeCTBO H
CbBPeMEHHHTe HHPOPMALHOHHH U KOMYHHKALHOHHH T€XHOJIOIHH.

* Ilpemnoxxen mnoabop ma codryepnn pPelleHHsI H NPOrpamMHHU
NPOAYKTH, NOAXOAsiM 32 M3rpaxkaane Ha 3D wurposa cpena 3a
Cb3laBaHe W NpOBeKIaHe HAa HHTePAKTHBHM NPAKTHKH B
o0y4yeHunero.

B 3akarouenne, cunram ye Msanka BypoBa e W3mbIHMIA MHHAMAHHATE
Halnronannu usckeanus 3a OHC ,,nmoxtop™ or 3PACPB. Csiara e V3IpaJieH,



CpYAHpaH, KOMIIETEHTEH, aMOMLIMO3eH 1 OOMYAH OT yYeHMIUTE TIPeroAaBaTe,
MPUTEKABALL KAIeCTBATa HA OT/IMYCH CIELMANUCT, NperofaBaTe] ¥ HayuyeH
paboOTHUK B 0611acTTa Ha HHOBALMKTE B 0GPA30OBAHKETO.

Beunuko nocoueHo mo-rope Mu aBa 0CHOBaHHE ybezieHo a npernopbyam
Ha MHOTrOyBaXaBaHOTO HAYYHO JKYpHU fa npuchau Ha Misanka Bacuiesa Bypoga
ofpasoBarenHaTa W Hay4YHa CTEIeH »JOKTOp® B 00J1acT Ha BHUCHIE obpazoBanue
1. Ilenaroruyecku Hayku, IPOQECHOHATHO Hanpasienue 1.3. Ilemarormka na

O0y4YeHHeTo ToO......, HOKTOpcka Inporpama ,MeTonuka Ha o0y4yeHnero 1o
TeXHHKA U TEXHOJOIUH",

M3roTBu/Ia CTAHOBHILETO: O p

(ITpod. a. nk. u. Ma[\)J;;pu a bonesa)
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