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1. Paunova-Hubenova E., Y. Boneva, Pavlova K. Designing educational games — seven
phases methodology. EDULEARN18 Proceedings, 10th International Conference on
Education and New Learning Technologies, SPAIN, IATED, 2018

Abstract: Nowadays computer games become one of the most used entertainment tools for
the adolescents. In the recent years, they have been successfully applied in the education in the
form of game-based learning. For students, the learning with games is pleasant and motivating.
To be efficient for educational purposes games must be properly designed. The creation of
educational games is a specific process, which features have to be taken into account when a
methodology for its life cycle is chosen.

The development of this kind of software usually requires a team of programmers,
designers, and educators, which can be numerous. This paper describes a methodology that is,
in fact, the lifecycle model for software development adapted for educational games. We
propose adding two supplementary steps to the above-mentioned lifecycle. Thus, it contains 7
phases that have to be executed in a specified order. The aspects to be taken into account when
determining the target age group, the educational content, which will be included, and the
manner of incorporating it into the game are described in the paper. Creating a background
story for the interactive system and choosing the appropriate genre are explained. Selection of
a platform, technology tools, and programming languages for the development and realization
of the game and the implementation of the system are also presented.

The proposed sequence of steps facilitates the process of creating a learning game and
determines the roles of the team members. Here are presented two significant benefits, which
are achieved by using this modification. The application of this methodology for designing an
educational game is also presented here. Its prototype was tested with students from the chosen
age group who were asked to complete a questionnaire after playing the game. The analysis of
the results is discussed in the paper. The prototype was implemented as a game for the subject
Geography, but it can be easily adapted for another subject and/or age. The way of its
personalization for the students’ knowledge is also described here. The stages of testing,
development, and support are explained.

The use of educational games enhances the perception of the learning content by students.
The game motivates them to be active in the learning process and to seek additional interesting
information.

Pe3rome: B nHemHO BpeMe KOMIIOTBPHUTE WIPH CE€ NPEBPBINAT B €AHO OT Haii-
W3IMOJI3BaHUTE pa3BieueHus 3a nojapacramute. [Ipe3 mocnenqHuTe roquHu T€ ce NpuiiaraTt
yCHenrHo u B oOpa3zoBaHueTo noj ¢popmara Ha oOydeHue, 0a3upaHo Ha UTPH. 3a YUYCHUIIUTE
00y4YEeHHMETO C UTPH € MPHUIATHO U MOTHUBHpAIIO. 3a fa ObAaT epeKTUBHH 3a 00pa30BATEIHU
L[eJIH, UTPUTE TPSOBA Ja ObaT MpaBHIIHO TpoeKkTHpanu. Ch3aBaHETO Ha 00pa30BaTEIHU UTPU
e cneunduyeH npoiec, KONTO TpsiOBa J1a ce B3eMe MpeABU IpH M300pa HA METOAOJIOTHA 32
TEXHHUS )KU3HEH [UKBI.



PazpaGorBaneTro Ha TO3u BUA codTyep OOMKHOBEHO M3HCKBA MHOTOOPOECH EKHUI OT
NOPOTpaMHCTH, JU3aliHEpH WM NpernojaBaTeldd. Ta3w CTaTHs OMHMCBAa MOJECIBT HA >KU3HEHUS
IUKBI 3a pa3paboTBaHe Ha co(Tyep, agantupaH 3a oOpasosarenHu urpu. Ilpeanara ce
no00aBsHE HA IBE IOMBJIHUTEIHN CTHIIKA KbM FOPECIIOMEHATHS )KU3HEH IUKBJI. [10 To31 HaunH
TOU chABpiKa 7 (ha3u, KOUTO TPsiOBa a ObJAT U3BIHEHU B OTIPENIEIICH pell. ACIIEKTUTE, KOUTO
TpaOBa Ja ce B3eMaT MpeaBUI NpU ONpeNeNsHe Ha IeleBaTa Bb3pacToBa Ipyla,
00pa30BaTETHOTO ChABPIKAHUE, KOETO I11e Ob/JIe BKIIOUEHO, 1 HAYMHBT Ha BKIIIOYBAHETO MY B
urpara ca omnucaHu B crartusATa. OOsCHEHO € ch3gaBaHETO Ha (OHOBA MCTOpHS 3a
MHTEpaKTHBHATA CHUCTeMa M H300pa Ha moaxoxasums >xaHp. [IpencraBen e um u3bop Ha
wiaTgopMa, TEXHOJIOTHYHH MHCTPYMEHTH M €3HIHM 3a MPOTrpaMHUpaHe 3a pa3padoTBaHETO U
peanu3anysaTa Ha UrpaTa v BHEIPSIBAHETO HA CHCTEMATa.

[TpennoxeHara mociue10BaTEHOCT OT CTHIIKH yJIECHSBA IIpolleca Ha Ch3/1aBaHe Ha ydeOHa
Urpa U OHpezeNs poJIMTe Ha WICHOBETE Ha ekuma. Tyk ca IpeACTaBeHU JBE 3HAUUTEIHU
IPEAUMCTBA, KOMTO CE TIOCTUTAT Ype3 M3I0JI3BaHeTo Ha Ta3u Moaudukanus. [Ipeacraseno e u
IPUIOKEHUETO Ha Ta3uW METOAOJIOTHS 3a NMpOeKTHpaHe Ha oOpas3oBaTenHa wurpa. Herosusr
NPOTOTHUI € TECTBAH C YUEHHIM OT M30paHaTa Bb3pacToBa rpyrna, KOuTo ca OMiIi OMOJICHH Aa
MOITBJIHAT BBIIPOCHHK, CJIE/ KAaTO Ca MUIPad Urpara. AHAIM3BT HA PE3YJITATUTE € 0OCH/ICH B
cratusiTa. [IpoTOTHIIBT € peanu3upan KaTo urpa 3a npeamera ['eorpadusi, HO MOXKe JIECHO Jia
ObJe aganTupaH 3a APYr MPEeAMET U / WK Bb3pacT. TyK € OlMcaH W HAYWHBT Ha HETOBOTO
[epCOHAIM3UPaAHE 3a 3HaHUATa Ha yueHuuuTe. OOsSCHEHU ca eTaluTe Ha TeCTBaHe, pa3padoTKa
Y TIOJJIPBIKKA.

W3non3Baneto Ha 0O0pa3oBaTeNIHM WIPH IMONOOpsSBAa BB3NPUEMAHETO HA Y4EeOHOTO
ChIbpKaHue OT yueHunure. Mrpara ru MoTuBupa 1a ObJaT aKTHUBHU B YUE€OHHS MPOLIEC U /1a
TBHPCAT JAOIBIHUTEIHA HHTEPECHA HH(POPMALIHSL.

2. Paunova-Hubenova, E., Terzieva, V., Dimitrov, S., Boneva, Y. Integration of Game-
Based Teaching in Bulgarian Schools — State of Art. Proceedings of 12th European Conference
on Game-based Learning ECGBL 2018

Abstract: The recent massive use of information and communication technologies (ICT)
has greatly affected traditional education approaches. In the paper, we explore the integration
of game-based learning in Bulgarian schools. We present a study based on a comprehensive
online survey on the use of educational games in teaching practice. The survey encompasses
an in-depth examination of two categories of respondents — teachers and students about their
views on gamification and how it is applied in order to improve students’ performance and
engagement. The study explores students’ attitudes through three different questionnaires
accordingly prepared to suit to their age. The great number of participants — more than 1600
teachers and totally above 8000 students from the three age groups (primary, low and high
secondary schools), shows that the survey gives us a reliable national representative picture. In
the research, we analyse how often and in which pedagogical activities serious games are
applied. The answers of the teachers are compared with those of the students thus to find out if
the expectations of digital generation are actually met. Furthermore, we analyse the crucial
factors for successful gamification of classroom education such as students’ and teachers’
assessment of the usefulness of educational games, their frequency of use, the availability of
up-to-date technology equipment and appropriate software in schools. In addition, as the use
of a game-based approach is up to teachers’ attitude, we explore the level of their ICT
competency and if they have the skills necessary for appropriate integration of educational
games in their practice. To assess how the game-based teaching really impacts the learners’
experience, we compared the answers of both teachers and students. The results allow us to



analyse their viewpoints and to show where should be significant improvements. For the more
precise understanding of the opinions of the respondents from both categories, their free
comments and answers to open questions are evaluated and discussed.

Pe3rome: HeoTnaBHAIIHOTO MAaCOBO U3MOJI3BaHE HA MH()OPMAIIMOHHHN U KOMYHHUKAITHOHHU
texnonoruu (MKT) cunHO moBiust Ha TpaaulIMOHHUTE 00pa30BaTEIHU MOAX0AH. B cTatusaTa
ce W3cielBa MHTErpalusaTa Ha oOydeHueTo, 0a3upaHO Ha UTPU B OBITAPCKUTE YUWIHIIA.
[IpencraBeHo e u3cienBaHe, OCHOBAHO Ha ISVIOCTHO OHJIAMH MPOy4YBaHE 3a U3IMOJI3BAHETO HA
o0Opa3oBaTeNHu UTpU B yuyeOHATa mpakTuka. [I[poydBaHeTO BKIIOYBA 33IBJIOOYEH MpETiea Ha
JIB€ KaTErOPUHU PECIOHAEHTH - YYUTEIN U YUCHUIM 3a TEXHUTE Bb3IJICAN 32 UTPOBU3ALIUATA U
KaK Ts ce IMpuiara, 3a Jia ce MmoJo0pu MPEICTaBSHETO W aHTAKUPAHOCTTA HA YYCHHUIIUTE.
[IpoyuBaneTro wu3cie/Ba HarjacMTe Ha YYEHUILMTE Ype3 TPU pPa3JIMUYHU BBIPOCHUKA, B
3aBHCUMOCT OT Bb3pactta uM. ['onemusT Opoil yuactHum - Hag 1600 yuautenu u o0Imo Haja
8000 yueHH1IM OT TPUTE BH3PACTOBU IPYIH (HAYaIHU, OCHOBHH U CPEHH YUUIIUINA), TOKA3Ba,
4ye NPOYYBAHETO JaBa HAJICK/IHA HALIMOHAIHA MPEICTABUTENIHA KapTUHA. B u3cienBanero ce
aHaJiM3upa KOJIKO YECTO M B KOM NEJArorMyecKd JIEMHOCTH C€ Mpuiiarar CEpUO3HH HUTPH.
OTroBopuTe Ha YUUTEIUTE CE CPABHSABAT C OTTOBOPUTE HA YUCHHIIUTE, 32 JIa C€ YCTAHOBH JAJIH
OYaKBaHHUATA HA ITU(DPOBOTO MOKOJICHHUE BCHIHOCT ca M3NMBJIHCHH. OCBEH TOBA CE aHAIM3UPaT
penraBanuTe GaKTOPH 3a YCIENTHOTO MPHJIaraHe Ha HTPUTE B 00yUIEHUETO B KIIAC, KATO OIEHKA
Ha YYCHHIIUTE M YYUTEIUTE 3a MOJE3HOCTTa Ha 00pa30BaTEIIHUTE UTPH, TAXHATA YECTOTa Ha
W3IMOI3BaHe, HATMYMETO HAa MOJICPHO TEXHOJOTHYHO OOOpYABAHE M MOAXOMSIL cOPTyep B
yuunuuiata. B gqonbeiaHeHue, Thil KaTO U3MOJI3BAHETO HA MOJAX0/, OCHOBAH HA UTPH, 3aBUCH OT
Harjacara Ha y4YHUTEJIMTE, € U3CIeABaHO HUBOTO Ha TsaxHata KT KOMIETEHTHOCT U Jajin Te
MPUTEKaBaT YMEHUATA, HEOOXOIUMH 32 MOJXO/AIIAa UHTErpanusi Ha o0pa3oBaTeTHU UTPH B
TSAXHATa MPAKTUKA. 3a 1a MPEIeHUM Kak 0a3upaHOTO Ha UTPH MPETOIaBaHe HAMCTHUHA BIIHSIEC
BBpXY OIHUTA HA YYAIIUTE, CPABHUXME OTTOBOPUTE KAKTO HA YUUTEIIUTE, TaKa U HA YUCHULIUTE.
Pesyntature mo3BONISIBAT aHATU3MPAHETO HA TEXHUTE TJIEHU TOYKHM M TIOKa3BaT KbJE ca
HEOOXOIUMHU 3HAYUTETHH TMOAO0OpeHus. 3a TMO-TOYHOTO pa3OupaHe Ha MHEHHSITa Ha
PECTIOHACHTHUTE OT JIBETE KATETOPHUH CE OLICHSIBAT U 00CHKIAT TEXHUTE CBOOOHN KOMEHTApH
1 OTTOBOPH Ha OTBOPEHU BBIIPOCH.

3. Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Dobrinkova N. ICT in Bulgarian
Schools — Changes in the Last Decade. Proceedings of the 10th International Conference on
Education and New Learning Technologies EDULEARN18

Abstract: The 21st century puts the ICT (Information and Communication Technology) in
the focus of society thus, it becomes an integral part of almost each its area — economics,
culture, politics, etc. and education is not an exception. So, in spite of being quite a conservative
system, the education has started slowly but steadily to embrace the innovations and put them
into practice. The variety of technology instruments used in classrooms ranges from interactive
boards, computers, and educational games to most recent facilities like augmented and virtual
reality. They have a vast potential for support of teaching and learning activities. The classical
pedagogical methods implemented with innovative technology-based teaching tools give the
opportunity both to achieve the learning goals and to address the needs of students from digital
generation. The paper aims to trace the penetration of technologies in Bulgarian schools and
the development of technology-enhanced teaching during last decade. Therefore, we conduct
a massive online survey that was supported by the project funded by Bulgarian National
Science Fund. Its primary objective is to investigate the integration of ICT tools and
educational games in the context of traditional classroom practice and to outline the tendencies



at a national scale. In particular, we examine the viewpoints of more than 1600 teachers and
about 8000 students from all stages of school education. The findings allow us to make analysis
regarding challenges and main obstacles to introducing ICT in teaching practice as well as the
received institutional support. Further, we explore in details the usage of various types of
technology resources in teachers’ work including frequency of their use in different teaching
activities and learning contexts where they are applied. The paper analyses also the new roles
of teachers in the technology-enhanced educational process and how the contemporary
technologies impact the students.

As the conducted survey allows quantification and evaluation of many aspects of
technologisation of the school education, we compare the findings with several pieces of
similar research from the last years. The data gathered are analysed and interpreted in order to
reveal the dynamics of changes and tendencies in teachers' opinion about ICT integration in
Bulgarian school education. The paper contributes to the construction of a reliable picture of
the current state in the research area. It also can help the development of strategies for
successful implementation of innovative technology-based teaching resource and tools.

Pe3iome: 21-Bu Bek nmocras KT BbB (hokyca Ha 001IeCTBOTO, Taka 4e TS C€ MPEBPHIIA B
HepazJeJIHa 4acT OT MOYTH BCSIKA CBOsSI 00JIAaCT - MKOHOMHMKA, KYJITypa, HOJUTHKA U T.H. U
00pa3oBaHMETO HE € U3KIIOYCHHEe. Bbmpekn de e jgocrta KOHCEpPBATUBHA CHCTEMA,
00pa30BaHUETO 3all0uHa OaBHO, HO CTAOMJIHO, 3a Ja Bb3IpHUEMa HOBOCTUTE U Jla T'M Ipujara
Ha NpakTuka. Pa3HooOpa3uero oT TEXHOJIOTMYHU HHCTPYMEHTH, U3I0JI3BaHU B KIIACHUTE CTau,
Bapupa OT HUHTEPAKTHUBHM JbCKH, KOMIIIOTpU M 0Opa30BaTeIHU WUIPU A0 Hal-HOBUTE
MHCTYMEHTH KaTo 100aBeHa M BHPTyaJlHAa peasHOCT. Te uMar OrpoMeH NOTeHIHal 3a
noJikpena Ha y4yeOHuTe aelHocTu. Kiacuueckute nenarorndeckd METOAM, BHEIPEHHU C
WHOBaTUBHU Y4Y€OHM CpEACTBA, OCHOBAaHM Ha TEXHOJIOTHSA, JaBaT BB3MOXKHOCT KaKTO 3a
MIOCTUTaHe Ha y4yeOHHUTE LeNIM, TaKa U 3a YJOBJIETBOPSBAHE HAa HYXIUTE HA YUCHUIUTE OT
nupoBOTO MOKoJIeHHE. JIOKIaabT MMa 3a L€l J1a IPOCIeN POHUKBAHETO HA TEXHOJIOTHU B
OBJArapckuTe Yy4YWIMIIA M PA3BUTHETO HA TEXHOJIOTMYHO M0J00peHo oO0y4yeHHue Mpe3
MOCIEIHOTO JAECeTHSIeTHE. 3aToBa € IPOBEACHO IIMPOKOOOXBATHO OHJIAH IPOYyYBaHE,
MOJIKPENIEHO OT NPOeKT, (uHaHcupaH oT bearapckus HamuonaneH ¢oHn ,Hayunu
n3cneaBanus . OcHoBHaTa My Len € Aa uscneasa uHrerpanusata Ha UKT uHCTpymMeHTH U
o0pa3oBaTeTHU UTPU B KOHTEKCTA Ha TPaIMIIMOHHATA MPAKTUKA B KJIAaCHATA CTasl U J1a oYepTae
TEHJEHIMUTEe B HauuoHasleH mamad. [lo-crenumanHo, ca u3cnenBaHU TJIEIHUTE TOUYKU Ha
nosedye oT 1600 yuurenu u okoso 8000 yueHMIM OT BCHYKM €TalM Ha YYWJIMLIHOTO
obpa3oBanue. KoHcTaTanuuTre no3BONIABAT Ja C€ HAIIPaBHM AHAIM3 HA IPEJU3BUKATEICTBATA U
OCHOBHUTE Ipeuku npef BeBexaanero Ha KT B npenonasarenckara npakTuka, KakTo U Ha
[OJTy4eHaTa MHCTUTYMOHAIHA ojkpena. OCBEH TOBa U3C/eBaMe B I€TaillIn N3M0JI3BaHETO
Ha Pa3NUYHU BUJOBE TEXHOJOTMYHU PECYpCH B paboTaTa Ha YUUTENIUTE, BKIIOUUTEITHO
YecToTaTa Ha TAXHOTO M3IOJI3BaHE B PA3IMYHU IPENoJaBaTelICKU JeHHOCTH U KOHTEKCT Ha
o0y4eHue, KbJIETO T€ ce Mpuiarat. B ctatuara ce aHamu3upaT ¥ HOBUTE POJIU HA YYUTEIUTE B
TEXHOJIOTUYHO MOA00peHus oOpa3oBaTelieH Mpolec U KaKk CHhbBPEMEHHUTE TEXHOJOTUU
BB3/ICHCTBAT BbPXY YUEHUILUTE.

Teit KaTo MPOBENEHOTO MPOYUYBAHE MO3BOJISIBA KOJUYECTBEHO OINPENENIHE U OLICHKA Ha
MHOI'O aCNeKTH Ha TEXHOJIOTH3alUsATa Ha YYWIMIIHOTO 0Opa3oBaHUE, HUE CpaBHsIBaMe
KOHCTATallMUTE C HAKOJIKO MMOJA00HH U3CJIEIBAHUS OT MOcieAHUTe rogquHu. ChrOpaHnuTe TaHHU
CE aHAJIM3UPAT U UHTEPIPETUPAT, 3a 1a CE pa3KpHe IMHAMUKATa Ha IPOMEHUTE U TEHICHLIUNUTE
B MHEHHUETO Ha yuHuTenuTe oTHOcHO uHTerpauusta Ha WKT B ObArapckoro yuusIvIHO
obpa3zoBanue. JoknaabpT HOMpUHACS 3a M3TPAKIAHETO HAa HAJAEXK/IHA KapTHHA Ha TEKYIIOTO
ChCTOSIHUE Ha M3ciieABaHaTa ooaact. Toi ChII0 Taka MOXKE Jja IOMOTHE 3a pa3padOTBaHETO Ha



CTpaTeTMH 3a YCHEIIHO IpWIaraHe Ha HMHOBAaTMBHM YYEOHM pecypcd W HHCTPYMEHTH,
OCHOBAaHH Ha TEXHOJIOTUHU.

4. Terzieva, V., Paunova-Hubenova, E., Bontchev, B., Vassileva, D. Teachers Need
Platforms for Construction of Educational Video Games. Proceedings of the 10th International
Conference on Education and New Learning Technologies EDULEARN18

Abstract: At present, digital games are applied in education as a highly interactive visual
media able to incorporate knowledge, didactic tasks, and virtual objects in an appealing and
interactive way. For a massive penetration of educational video games into the learning
process, teachers and educationalists do need simple and affordable software platforms for the
easy construction and generation of such games in their subject area, in a straightforward way
without any needs of programming. For greater both effectiveness and efficiency, constructed
games for education should adjust their features such as task difficulty, object speed, learning
content, and audio-visual effects depending on the outcomes and the emotional state shown by
the player. Thus, players would be able to improve their skill levels, cognitive abilities, and
general performance. The paper presents a case study aiming at the identification of user needs
of platforms for construction of educational video games, developed within the scope of the
project APOGEE (smArt adaPtive videO GamEs for Education). It outlines the stages of the
conducted case study and the specifics of the questionnaire, in addition to presenting some of
the initial results from the survey. Further, we make a statistical analysis of key findings and
discuss both the meaning and importance of the obtained data. In conclusion, the research
summarizes collected from respondents during case study and survey the recommendations
concerning the functionality of the platform for the generation of smart adaptive video games
for education and proposals for didactic mini-games.

Pe3rome: [ToHacToseM KOMITIOTBPHUTE UTPU C€ TIpUIaraT B 00pa3oBaHUETO KaTO CHITHO
WHTEpaKTHBHA BU3yaJHa MEIWsl, CIIOCOOHA Ja BKJIIOYBA 3HAHWS, TUJAKTHYCCKH 3aa4d U
BUPTYaJTHU OOCKTH TIO MPHBJICKATEIICH U WHTCPAKTUBEH HAYMH. 32 MacOBO MPOHHMKBAHE Ha
00pa3oBaTeIHU BUIACOUTPH B YUEOHHsS TMPOIEC, YIUTEIUTE W TEIAro3uTe Ce HYXKIAsIT OT
MIPOCTH U IOCTBITHU COPTYEPHU TIATPOPMH 32 JIECHOTO U3rPakaHe U TeHepHpaHe Ha TaKUBa
UIPpUH B TAXHATA TMpeJAMeTHa o0jacT, 1Mo pa3bupaeM HayWH, 0e3 Ja WMa HYXJIa OT
nporpamMupane. 3a TMO-TOJIEMH €(PEKTHBHOCT M e(PUKACHOCT, KOHCTPYMPAHHTE HWIPH 32
oOyueHwue TpsIOBa J1a KOPUTHPAT CBOUTE XapaKTEPUCTUKH KaTO TPYAHOCT Ha 3a/1a4ara, CKOPOCT
Ha o0ekTa, y4eOHO ChIbPIKaHUE U ayJHO-BU3YATHU €(EKTH B 3aBUCHUMOCT OT PE3YJITaTHTE U
EMOITMOHAIHOTO ChCTOSHHE, MMOKa3aHU OT urpada. [10 TO3M HAYWMH WUTpAvUTE 1€ MOrar Ja
noo0psSIT HUBaTa CH Ha yMEHHUS, KOTHUTHBHUTE CIIOCOOHOCTH M OOILIOTO TpEICTaBsHE.
JIoKIaxbT MPEACTaBs MPUMEpP, HACOYEH KbM HMICHTH(UIIMpAaHE HA TOTPEOUTEICKUTE HYKIN
OT wIaTGOpPMH 3a M3TPaXKJaHe HAa OOpa30BATEIIHU BUJICOMTPH, pa3pabOTEHH B PaMKUTE Ha
npoekta APOGEE (smArt adaPtive videO GamEs for Education - YMHu aganTuBHO BHIEO
urpu 3a obpaszoBanue). Toll ouepTaBa eTanuTe Ha MPOBEJACHOTO M3CJCIBAaHE U Crienu(puKaTa
Ha aHKeTaTa, B IOMbIHEHHE KbM MTPEACTABIHETO HA HSIKOW OT IIbPBOHAYATHUTE PE3YITATH OT
npoy4yBaHeTo. OCBEH TOBa Ce MPaBH CTATHCTUYCCKU aHAJIU3 HA KJIFOYOBU KOHCTATAIlUH U CC
00CHXK/Ia KaKTO 3HAYCHHETO, Taka M Ba)KHOCTTA Ha MOJYYEHHUTE AaHHU. B 3akiroueHue, ce
0000111aBaT CHbOPaHUTE OTTOBOPH OT PECIIOHICHTUTE T10 BPEME Ha MTPOYYBAHETO U CE U3CIIEIBAT
MIPEMOPHKUTE OTHOCHO (DYHKITMOHAITHOCTTA Ha IIaT(hopMaTa 3a FreHeprpaHe Ha HHTEIMTCHTHU
aJIalTUBHY BUJICO OOPA30BATEIHH UTPHU U MTPEUIOKEHUATA 33 JUJAKTHUHU MUHHU-UTPH.



5. Terzieva, V., Paunova-Hubenova, E., Bontchev, B. ldentifying the User Needs of
Educational Video Games in Bulgarian Schools. Proceedings of 12th European Conference on
Game-based Learning ECGBL 2018

Abstract: In the last decades, game-based learning has gained an increasing popularity in
many countries worldwide. Learning by playing computer games gives school students some
undeniable advantages over classical teaching: students are motivated to learn; they are an
active part of the learning process; information is acquired in a pleasant way and is remembered
for a longer period of time; students develop a more positive attitude towards the subject matter.
Despite the undoubted advantages of using educational games in the learning process, this
practice is still slightly unpopular in countries like Bulgaria. Recent studies show that most
Bulgarian teachers are not quite acquainted with the concept and application of learning games.
This paper outlines most important findings of a case study focused on the identification of the
needs of target user group (schoolteachers and students) for specific types of educational
computer games in classroom practice. The study is conducted in the scope of the APOGEE
(smArt adaPtive videO GamEs for Education) research project and aims at establishing a clear
and relevant view of the current problems and needs of using game-based learning in Bulgarian
schools. After a brief introduction of the main types of educational video games, their origins
and their application in school education both worldwide and in Bulgaria, the paper provides a
background in the previous research studies in the area. Next, it defines the target group and
describes the methodology of the case study including structured interviews with the target
users, aiding in the identification of the main problems, followed by a quantitative study
applying a specially created questionnaire about the need of specific types of educational video
games. The paper outlines some of the preliminary results gathered from two surveys
conducted online and targeted to teachers and to school students and, as well, provides an initial
analysis of the statistical significance of the difference of the answers to some specific
questions. The results will serve as an up-to-date foundation for the development of further
stages of a project based research in automatic construction of educational video games.

Abctpakr: Ilpe3 nocnennute AeceTuiieTyss o0yuyeHHeTo, 6a3upaHo Ha UTPH, IpUI00HBa
BCE TI0-TOJISIMA MOITYJIIPHOCT B MHOTO CTPAHH 110 CBETa. Y YEHETO Upe3 KOMITIOThPHHU UTPH J1aBa
Ha YYEHUIIUTE HIKOM HEOCTIOPUMHU MPEAMMCTBA MpeJl KIAaCHIeCKOTO 00yUYeHHe: YUeHULIUTE ca
MOTHBHPAHU JIa y4yaT; T€ ca aKTUBHA YacT OT Y4eOHHsI Mpoliec; nHpopMalmsaTa ce mpuIo0nuBa
[0 MPHATEH HauuH M C€ 3allOMHS 3a MO-IBJBI MEPUOJI OT BpeMe; YUYEHHUIIUTE pa3BHBAT IO-
MOJIOKUTEITHO OTHOIICHWE KBbM TpenMeTa. BbIpekn HEChbMHEHHTE TpeANMCTBA Ha
U3IOJI3BAHETO Ha 00pa3oBaTeIHM WMIPU B y4yeOHHUs TpOLEC, Ta3M NpPaKTHUKa Bce OIle €
HETomyJsipHa B cTpaHu KaTo bwirapus. [locnenHuTe mpoydyBaHHs MOKa3BaT, Y€ MOBEUYETO
OBJIArapCKy yYUTEH HE Ca HAITBJIHO 3aI103HATH ¢ KOHLIETIUATA U MPHIIOKEHUETO HA yueOHHUTe
urpu. Ta3u craTus ouepTaBa Hai-BaKHUTE KOHCTATAIMH OT WU3CieaBaHe, POKYCHPAHO BBPXY
UACHTU(UIIMPAHETO HA HYXKIHUTE Ha IeJieBaTa MoTpeduTencka rpyna (yYuTean U y4eHHUIIN) OT
crielpUYHU BU10BE 00pa3oBaTeIHM KOMITIOTHPHU UTPH B yueOHaTa pakTHka. M3cienBanero
ce mpoBexaa B paMmkure Ha uacienosaresnckus mnpoekT APOGEE (smArt adaPtive videO
GamEs for Education) u uma 3a men Ja yCTaHOBHM SICEH M CHbBPEMEHEH IOTJIE] BbPXY
aKTyaJHUTE NpoOJeMH M HYXIU OT M3MOJI3BaHETO Ha oOydeHue, 0a3upaHO Ha WUIPU B
Opnrapckure yumnma. Crex KpaTko NpecTaBsHE HA OCHOBHHTE BHJIOBE 00pa30BATEITHH
BUJICOUTPH, TEXHHUS MPOU3XOJ U MPUIOKEHUETO UM B YUHIHUIIHOTO 0Opa3oBaHHE KaKTO B
CBETOBEH Mamiad, Taka M B bearapus, craTusTa mpeocTaBsl MPEIUCTOPHUS B TPEAUITHUTE
u3cienBanus B oonacrra. Cieln ToBa TOM ompesies LeneBara rpymna u ornmucBa MeToJ0JI0THsITa
Ha TPOYYBAHETO, BKIIIOYUTETHO CTPYKTYPHPAaHH WHTEPBIOTA C IEJIIEBUTE TOTPEOUTENH,
MOJIOMaraiku UACHTU(UIIUPAHETO HAa OCHOBHUTE MPOOIeMH, MOCIEIBAHO OT KOJIUYECTBEHO



IMpoy4BaHe, pujiaramo CrueuaJIHO Cb3Aa/ICH BbIIPOCHUK 3a HGOGXOI[I/IMOCTTB_ oT CHeI_[I/I(I)I/I‘-IHI/I
BUJOBC O6pa30BaTeJ'IHI/I BHUJICO HUI'PH. ]_IOKJ'IaI[”bT odye€pTaBa HAKOHM OT INIPCABAPHUTCIHHUTC
pe3yiTaru, C"b6paHI/I OT ABC IPOY4YBAHHA, ITPOBCIACHU OHJIAliH M HACOYCHH KHbM YUYUTCIIU U
YUYCHHUIIHU, X CHIIO TaKa IIPEAOCTABA IIbPBOHAYAJICH aHAJIU3 Ha CTaTUCTHYCCKAaTa 3HAYUMOCT Ha
pasjinkata B OTTOBOPUTC Ha HAKOHW KOHKPCTHHU BBIIPOCH. P€3y.HTaTI/ITe me CiIyzKaT KaTo
dKTyaJl[Ha OCHOBAa 34 pa3pa60TBaHeT0 Ha IMO-HATaThIIHU €Tallk OT IIPOYYBaHC, OCHOBAHO Ha
IMPOCKT 3a aBTOMATUYHO Cb3JIaBAHC HA 06pa3013aTeJ1H1/1 BHUJICO UT'PU.

6. Terzieva, V., Pavlov, Y., Dobrinkova, N., Paunova-Hubenova, E. A Study on
Integration of ICT Resources in STEM Education - Utility Assessment. Proceedings of the
11th annual International Conference of Education, Research and Innovation (ICER12018)

Abstract: Nowadays, teaching activities include Information and Communication
Technologies (ICT) in all of its aspects due to their implementation in everyday life. The
integration of diverse digital tools into traditional educational process changes and enable its
transformation. Their better understanding is essential for their effectiveness in all school
subjects including Science, Technology, Engineering, and Mathematics (STEM). Much
research explores technology-enhanced teaching, but there is a need for a contemporary view
on its impact at the school level. Therefore, the authors have conducted comprehensive surveys
among teachers and students in Bulgarian schools to examine the actual use of ICT resources
in teaching and learning processes in the different school subjects. The goal is to explore the
views of the teachers and students concerning the impact and importance of technology in
education. In this paper, the authors assess and formalize the main aspects that refer to the use
of new technologies in the educational process. The particular focus in this study is on the
various aspects of the application of ICT resources and learning games in STEM subjects. The
questionnaire provides data on the frequency of use and usefulness of different technology-
supported teaching instruments such as videos and presentations, digital textbooks, specialized
software applications and learning games. This information serves as a basis for further
statistical and mathematical processing and next for evaluation and analysis of the subjective
preferences of teachers for using these resources in classroom practice. The authors apply a
mathematical tool based on the utility and probability theories combined with the stochastic
approximation for assessment of individual preferences. This approach allows building a
mathematical model, which main task is the evaluation and analytical representation of
teachers’ preferences that reflect their pedagogical experience expressed in the survey. The
formal description and modelling of the teachers’ objectives concerning effective teaching
process allow rational decision-making in this complex problem. The utility functions that
represent teachers’ preferences for different technology-supported resources are built. These
functions determine the preferred degree of technology integration for effective achievement
of teaching objectives. In fact, the approach serves for delivering a suboptimal combination of
various ICT resources and learning games, which allow making recommendations for their
rational usage in educational activities in STEM subjects. The new knowledge resulting from
the research can find practical application in the future development of a methodology for
application of ICT in Bulgarian schools. Based on the data gathered and its specific processing
it is envisaged that the obtained information will be applicable to the development of future
concepts for the use of innovative tools for educational purposes. The authors explore in the
comparative analysis the findings concerning the use of ICT resources in STEM subjects from
both surveys gathering the opinions of teachers and secondary school students. Additionally,
are discussed the recommendations and suggestions for the suboptimal technology integration
in teaching practice.



Pe3rome: B nHemHo BpeMe MpenojaBaTesICKUTe JeHHOCTH BKIIFOYBAT MH(POPMALIMOHHUTE
n komyHukaunoHHu TexHosorun (MKT) BBB BcHUKMTE MM acHEKTH IOPaIU TIXHOTO
npuiaraie B exeaHeBuero. MHrerpupaneTo Ha pa3sHOOOpa3sHM LU(PPOBM HHCTPYMEHTH B
TpaJIULUOHHMS OOpa3oBaTejeH IIpoLec Io IPOMEHS W JaBa BB3MOXKHOCT 3a HEropara
tpancpopmanus. [lo-noOpoTo MM pa3dupaHe € OT ChILIECTBEHO 3HAYEHHE 3a TIXHATa
€PEeKTUBHOCT MO BCHYKM YYMJIHMIIHU MPEIMETH, BKIIOYUTETHO HAyKa, TEXHOJOTHH,
nmwkenepctBo W maremarnka (STEM). MHoro mnpoyduBaHHs H3CIIEIBAT MPENOJABAHETO,
IIOATIOMOTHATO C TEXHOJOTMH, HO HMa HYXJa OT CBbBPEMEHEH IIOIVIEJl 3a HEroBOTO
Bb3/ICCTBHE HA yUWIMIIHO HUBO. [lopaau ToBa aBTOpUTE ca MPOBEIN OOCTOMHU MPOYYBAHUS
Cpell YUUTEIN U YUYEHULIM B OBJIrapcKy yYMIIMILA, 3a Ja U3CIEABAT PEATHOTO U3II0JI3BaHE Ha
KT pecypcu B mpouecuTe Ha IpernojaBaHe M OOydeHHE [0 pa3IMYHUTE YUWIUIIHU
npeamet. llenra € na ce u3cienBar BB3IVICAUTE HA YYUTEIUTE UM YYEHHUIIUTE OTHOCHO
BB3/JICHCTBUETO U 3HAUYCHHETO Ha TEXHOJOTMUTE B 0Opa3zoBaHMETO. B Ta3u cratus aBTOpHUTE
OlLIEHABAT M (popMalu3upaT OCHOBHUTE ACIEKTH, KOMTO CE€ OTHACAT IO HU3IOJI3BAHETO Ha
HOBMTE TEXHOJIOTUU B oOpazoBarenHus npouec. CrenuaiHusT (GOKyc B TOBa IPOYUBaHE €
BBPXY pa3nuuHuTe acnektu Ha npunaradero Ha UKT pecypeu u yuedbnu urpu no STEM temu.
BBIpoCHUKBT IIpeoCcTaBs JaHHU 3@ YECTOTaTa Ha M3MOJI3BaHE M IOJIE3HOCTTA HA PA3JIMYHU
MOJTbPKaHU OT TEXHOJIOTHATA y4eOHW MHCTPYMEHTH KAaTO BUACOKIMIIOBE M MPE3CHTAIHH,
nuGpoBU y4eOHHUIM, CHELUANU3UPAHU CO(PTYepHU NPWIOKEHUS M ydyeOHM urpu. Tasu
uHbOpMaNMs CIY)KH Karo OCHOBAa 3a IO-HATaThIIHA CTATUCTUYECKAa W MaTeMaTH4ecKa
00paboTKa U clieBalla 3a OLEHKa U aHaJIu3 Ha CyOEKTUBHUTE MPEANIOYUTAHNS HA YUUTEIUTE
3a W3MOJI3BAaHE HAa TE3UW PECcypcu B IpaKTUKAaTa B KiIacHata cras. ABTOpUTE IpuiaraT
MaTeMaTUYeCKl HWHCTPYMEHT, Oa3upaH Ha TEOPUUTE 3a IIOJIE3HOCT U BEPOSATHOCTH,
KOMOWHUpPAaHU CBC CTOXACTUYHOTO MPHOMIKEHHE 3a OIEeHKa Ha HWHIUBUAYAJTHHUTE
peanodnTanusa. To3u moaxo/ MO3BOJIABA M3IPAXKIaHETO HA MAaTEMATUYECKH MOJEN, YHUATO
OCHOBHA 3aJja4a € OIICHKATa W AHAJUTUYHOTO MPEJICTaBsIHE HA IPEAINOYUTAHHATA HA
YUUTENNUTE, KaTO OTpa3sBaT NENarornyeckuss UM ONMT, u3pa3eH B aHkerata. dopmanHoTO
ONMCaHNE U MOJIEJIMPaHE Ha IEJINTE HA YUYUTEIUTE 10 OTHOLLIEHHE Ha €(PEKTUBHUS IIPOLEC Ha
IPEeroiaBaHe TO3BOJISIBAT pAllMOHATHO B3E€MaHE Ha peIIeHHs B TO3M CIIOKEH HpoOieM.
W3rpanenu ca (pyHKIUMU HA IOJI€3HOCT, KOUTO MPEJCTABST PEANOYUTAHUATA HA YUUTEINTE 32
pa3NUYHM  TOJABPKAHM OT TEXHOJOruATra pecypcu. Te3m (QyHKUUM  OmpenessT
MpeANoYnTaHaTa CTENEeH Ha TEXHOJOTHYHA MHTErpalus 3a €peKTUBHO IMOCTUTaHE Ha LIEJTUTe
Ha MpEenoJiaBaHeTo. BCBUIHOCT, MOAXOABT CIYXKHM 3a HPEJOCTaBs IHE Ha CyOONTHMalIHA
koMOuHatms ot paznuuHu UKT pecypcn u ydeOHM WUrpu, KOUTO TO3BOJSBAT 1@ C€ MPABST
MIPENOPBKY 3a TAXHOTO PAIlMOHAIIHO U3I0JI3BaHe B 0Opa3oBarenHu aeiHocTy 1o STEM temu.
HoBure 3HaHMsA, MogydyeHH B pe3yJsTaT Ha M3CIEABAHETO, MOTaT Ja HaMEpPST MPAKTHYECKO
NpUIokKeHne B OBACHIOTO pa3BUTHE HAa MeToaosorus 3a npuwiarane Ha KT B Obarapckure
yurmniia. Br3 ocHOBa Ha chbOpaHUTE TaHHU M TSAXHATa crieruduyHa 00padboTka ce mpeaBmKIa
nojryyeHarta nHdopMarus 1a 0b/1e IpuiIokKUMa 3a pa3padoTBaHETO HAa ObJCIN KOHLEIIINHY 32
W3MO0JI3BaHe Ha MHOBAaTUBHU MHCTPYMEHTH 3a 00pa3oBaTeIHM 1enu. B cpaBHUTETHUS aHANIN3
aBTOPUTE M3CIEABAT KOHCTaTalMUTE OTHOCHO m3non3BaHeTo Ha KT pecypcu B mpenmerute
Ha STEM ot nBete nmpoyuBaHusi, CbOMpPAIY MHEHUATA HA YIUTEIUTE U YICHUIIUTE B CPETHUTE
yuminia. OcBeH ToBa ce 00CHKIAT MPENOpPbKUTE M IMPeUIOKEeHUATa 3a cyOonTUMaHaTa
TEXHOJIOTUYHA MHTETpalys B yueOHaTa MpaKkTHKa.



7. Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Boneva, Y. ICT in STEM
Education in Bulgaria. In: Auer M., Tsiatsos T. (eds) The Challenges of the Digital
Transformation in Education. ICL 2018. Advances in Intelligent Systems and Computing, 916,
Springer, Cham, 2019

Abstract: Contemporary information and communication technology (ICT) and its
applications are not only becoming an integral part of the everyday life of our society but also
standard in most of the schools across the globe. Furthermore, the technology integration offers
a qualitative transformation of all components of educational process. As innovative tools are
getting an important requisite for all kind of educational institutions, the researchers should be
aware of their influence on teaching and learning processes. This paper presents parts of the
outcomes from a massive survey aimed at investigation of ICT integration in Bulgarian
schools. In order to assess the acceptance of technology resources and their institution-wide
adoption, it is important to understand teachers and students' perceptions on the technology-
enhanced teaching. It is essential to find out to what extent the teachers’ practice is in line with
the expectations of the students. The research of dynamics of this issue helps to better
understand the processes and provide valuable guidance for the effective use of innovative
tools in a learning context. Here we focus especially on the teaching practice in science,
technology, engineering, and mathematics (STEM) subjects in secondary education, where
many different innovative tools are widely implemented.

Pe3ome: CoBpeMeHHHTE WHGOPMAIMOHHU M KOMyHHKannoHHH TexHonoruu (MKT) wu
TEXHUTE MPWIOKCHHUSI CTaBaT HE CaMO Hepas3jeliHa YacT OT CKEJHCBHUETO Ha HAIIETO
o0IIecTBO, HO U CTAaHAAPT B MOBEYETO y4ywiaumia mo cBera. OCBEH TOBa, TEXHOJIOTMYHATA
UMHTErpanusi Impejjara KadecTBeHa TpaHc(opMaldsg Ha BCHUYKM KOMIIOHEHTHM Ha
oOpa3zoBatenHus mpoiec. Thil KaTo MHOBATUBHUTE WHCTPYMEHTH CTaBaT BAXKHO YCJIOBHE 3a
BCHYKH BHUIOBE OOpa30BaTeTHM WHCTUTYIIUH, H3CIEAOBATEIUTE TPsOBAa Na ca HAsICHO C
TAXHOTO BJIMSHHE BBPXY MPOIIECUTE HAa MpernojaBaHe W oOydueHue. Tazu craTus MpeacTaBs
9acTH OT pEe3yJNTaTHTe OT IIMPOKOOOXBATHO IPOYUYBaHE, HACOUYEHO KBbM H3CIEIBAHE Ha
unterpamusata Ha WUKT B Obarapckute yuwmnumia. 3a Ja ce OLEHU MPHUEMAHETO Ha
TEXHOJOTUYHUTE PECYPCHU U TAXHOTO BB3NPUCMAHC B IAJIaTa MHCTUTYHHA, € BAXXHO Oa CC
pa3zbepar BBIMPUATHATA HA YUUTEIUTE W YUYEHUIUTE 32 TEXHOJIOTUYHO MOJ0OpPEHOTO
oO0ydyerne. OT CHIIECTBEHO 3HAUEHHE € Ja C€ YCTAaHOBH JI0 KaKBa CTEMEH NpaKkTHKaTa Ha
YUUTENNUTE € B ChOTBETCTBHE C OUaKBaHUATA HA yueHUITe. M3cnenBanero Ha AMHAMUKaTa Ha
TO3H MpoOJIEM ToMara 3a mo-100poTo pazdupaHe Ha MPOLIECUTE U MPETOCTaBs [ICHHH HACOKHU
3a e(peKTUBHOTO M3MOJI3BaHE HA MHOBAaTHBHU MHCTPYMEHTH B KOHTEKCTa Ha 00yueHueTo. Tyk
aBTOpHTE c€ (POKYCHpaT OCOOCHO BBPXY NpenojaBaTeiicKaTa NMpakTHKa IO MPEIMETHTE B
o0yacTTa Ha HayKaTa, TEXHOJIIOTUUTE, HHKEHEPCTBOTO U MaTtemaTnkata (STEM) B cpeaHoTo
o0Opa3oBaHue, KbJETO C€ MpujaraT MHOTO pa3jIMuyHU MHOBATUBHU HHCTPYMEHTH.

8. Terzieva, V., Paunova-Hubenova, E., Todorova, K., Kademova-Katzarova, P. Learning
Analytics — Need of Centralized Portal for Access to E-Learning Resources. Big Data,
Knowledge and Control Systems Engineering — BAKCSE'2019

Abstract: Recently, e-learning resources become widespread in school education
worldwide, as they are a prerequisite for an efficient learning process. These resources are
scattered across many websites and their search takes too long. Despite their diversity, often it
is difficult for teachers to find the proper resources. After analyzing the findings of an
anonymous online survey of Bulgarian teachers on the use of ICT and e-learning resources,



researchers identified the need for easy access to various e-resources for school education. The
paper offers a concept for a centralized access portal where users to upload links to e-learning
resources that are shortly described and classified according to several indicators. These
include accessibility, type, subject, school grade, purpose and other meaningful parameters.
Free registration for teachers and students will allow data to be aggregated by user groups, to
carry out analyzes of the resources’ usage, to draw trends, and to make conclusions for future
policies.

Pe3tome: B nocieqHuTe TOAMHE PECYpPCUTE 32 €IEKTPOHHO 00YUYCHHUE Ce Pa3POCTPaHSIBAT
BCE MMO-IIUPOKO B YUMJIAIIIHOTO 00pa30BaHMUE IO HESIHSI CBAT, Thil KATO TE Ca MPEIOCTaBKa 3a
edexTuBeH yueOeH mporec. Te3u pecypcu ca pa3npbCHATH B MHOTO yeOCATOBE U TAXHOTO
ThpPCEHE OTHEMA TBHPJIC MHOTO BpeMe. BhIIpeku TIXHOTO pa3HOOOpasue, 4ecTo € TPYIAHO 3a
YUUTEIUTE J1a HAMEPAT MoAXoasmTe pecypcu. Ciiesl aHaIu3 Ha KOHCTATAIMUTE OT aHOHUMHO
OHJIaliH TPOyYBaHe Ha OBJITapCKU YYUTEIH OTHOCHO m3mossBaneto Ha MKT u pecypcu 3a
SIIEKTPOHHO OOyUYCHHE, U3CIICIOBATEIIUTE YCTAHOBUXA HEOOXOIMMOCTTA OT JIECEH JOCTBII JI0
pa3UYHU  €JIEKTPOHHH PECYpCH 3a YYWIHMIIHO oOpa3oBaHHe. J[OKyMEHTHT mpejyiara
KOHIICTIIIMS 32 TOPTAJ 3a [EHTPAIU3UPaH JOCThII, KbJCTO MOTPEOUTEIIUTE Ja KauBaT BPH3KU
KBbM PECYPCH 32 CJICKTPOHHO 00YyYEHHEe, KOUTO Ca KPaTKO OMUCAHU M KJIacH(HUIIMPAHHU CIIOPE.T
HAKOJIKO ITOKa3aTelsa. Te BKIIoUBaT AOCTBIIHOCT, TUII, TPCAMET, YUMJIMIICH Kj1aC, ICJI U APYIr'rU
3HAYMMH MapaMeTpu. besraTHaTa perucTpalys 3a yYuTeId W YUYCHHIU I¢ O3B0 Ja Ce
ChOMpAT JaHHH [0 MOTPEOUTEIICKA TPYIH, Ja CE MPaBAT aHAIW3M Ha H3IMOJI3BAHETO Ha
pecypcurte, 1a ce MpaBsAT TCHACHIINHU U J1a Ce TIPABAT 3aKIF0UCHHS 33 ObICIIN MTOJUTHKH.

9. Terzieva, V., Paunova-Hubenova, E., Todorova, K., Kademova-Katzarova, P.
Teachers’ Preferable Attributes of E-Learning Resources. Proceedings of 4th EAI International
Conference on Design, Learning & Innovation (DLI 2019)

Abstract: The paper addresses some issues related to the preferable attrib-utes of e-learning
resources according to teachers’ views. The first part intro-duces general requirements to
educational materials, with emphasis on their relations to particular characteristics. The authors
assert that the design of learning materials depends on a variety of factors such as educational
goals, teaching approach, learners’ profile, and subject matter. Further, they should meet
teachers’ needs of quality flexible resources that support an effective teaching process. The
second part of the research presents the findings of the empirical survey conducted in Bulgaria
in 2017-18. Teachers assess the at-tributes of e-learning resources in two directions: which are
their essential characteristics to be easy to use and which of them they would like to be able to
change. The results are analyzed both according to the school subject (STEM or Humanitarian)
and educational level. A discussion on some of the essential research findings is provided.

Pe3rome: CraTusita pasriiexaa HIKOU BBIPOCH, CBEP3aHU C MPEANOYUTAHUTE aTPUOYTH
Ha pecypcuTe 3a eJIeKTPOHHO OOy4YeHHE CHOope]a BB3rjenuTe Ha yuutenute. [IbpBata yacT
BBBEXAa OOLIUTE M3UCKBAHUS KbM Y4eOHHUTE MATepUAIM, C aKIIEHT BHPXY BpPh3KaTa UM C
OTIpe/ICTICHN XapaKTePUCTUKU. ABTOPHUTE TBBPAAT, Y€ AU3AWHBT HAa Y4EOHHTE MaTepHaIH
3aBHCH OT Pa3IU4YHU (PaKTOpH KaTo 0Opa3oBaTEHU €N, MMOAXO0 Ha MpernoaaBaHe, mpodui
Ha yvanute u npeameT. OCBeH ToBa Te TPsAOBa Jja OTTOBOPAT HA HYXKIUTE HA YUUTEIUTE OT
KaueCTBEHU T'HBKABU PECYpCH, KOUTO MOAKPEnsT e(peKTHUBEH MpoIleCc Ha MpernojaBaHe.
BropaTta 4wact oT m3cienBaHETO TPEACTaBs KOHCTATAIMUTE OT E€MIIMPUYHOTO TPOYUYBAHE,
npoBeaeHo B bwarapus mpe3 2017-18. Yuurenute oueHsBaT NpeANOYUTaHUSITA OTHOCHO
pecypcHTe 3a eJIEKTPOHHO 00y4YeHHE B JIBE HACOKU: KOU Ca OCHOBHUTE UM XapaKTEPUCTUKH, 3
na ObJIaT JIECHH 3a U3MOI3BaHEe M KOM OT TsIX OMXa UCKaJM Ja MoraT Jia MpoMeHsT. Pesynrarurte



CE aHAIM3UPAT KakTo cropes yumnuiHus npeamet (STEM unm xyMaHuTapeH), Taka v CIIOpes
oOpa3oBaTenHoTO HUBO. IIpeacraBeHa e AMCKYyCHUS 3a HAKOM OT OCHOBHUTE KOHCTATal[MM Ha
U3CIEBAHETO.

10. Paunova-Hubenova, E., Terzieva, V., Todorova, K. Application of ICT Resources in
Teaching in Bulgarian Schools. WSEAS Transactions on Environment and Development, 16,
2020

Abstract: New technologies provide many benefits for almost every aspect of human life.
They add more opportunities for education, such as innovative teaching approaches, distant
learning, easier personalization of resources, access to educational materials on the Internet,
etc. To explore different aspects of ICT implementation in the educational process in Bulgarian
schools, authors create and disseminate four questionnaires for teachers and students from
different educational stages all over the country. The considerable number of respondents for
each survey reveals relatively adequately the real situation in schools. First, the paper examines
many contemporary technology-based tools and e-resources that contribute to innovative
teaching methods. Second, the authors reveal the survey findings concerning the frequency of
using ICT in several classroom activities (presenting new knowledge, practicing in class,
summarizing, and group projects). The paper compares outcomes both from teachers’ and
students’ questionnaires according to the educational stage. The authors also look at the
usefulness and the usage frequency of ICT resources as additional resources, stimulus or
reward, an alternative form of education, and for achieving specific goals.

Pe3rome: HoBute TEXHOIOTMN OCUTYpSIBAT MHOT'O MTPEAMMCTBA 3a IIOYTH BCEKU aCHEKT OT
YOBEIIKHs XKUBOT. Te 100aBAT moBeye BB3MOXKHOCTH 3a 0Opa3oBaHME, KaTO MHOBATHBHU
MIO/IXO0/IU 3a IIPETIoIaBaHe, TMCTAaHIIMOHHO 00y4€eHue, O-JIECHO MEPCOHATIN3NPaHe Ha PECYPCH,
JOCTBII 10 0Opa3oBaTesHu MaTeprainu B IHTepHeT u ap. 3a 1a u3cienBaT pa3iIuyHu acleKTH
Ha BHenpsiBaneto Ha UKT B oOpazoBarennust mpoiiec B OBATApCKUTE YUIIIMINA, aBTOPHUTE
Ch37aBaT U PA3NPOCTPAHSABAT YETUPH BBIIPOCHHUKA 3a YUYUTEIM U YUYEHULM OT Pa3JINYHU
oOpa3oBaTesIHU €Tallu B LiAjIaTa CTpaHa. 3HAUUTEITHUAT Opoil aHKETHPaHU 3a BCAKO MPOYYBaHE
pa3KprBa OTHOCHUTEIHO PEAINCTUYHO HACTOSIIOTO MOJOXKEHWE B yuwiauuniara. [IepBo, B
CTaTUSTAa C€ pasriiekJaT MHOTO ChbBPEMEHHHU TEXHOJIOIMYHU HWHCTPYMEHTH M E€JIEKTPOHHU
pecypcH, KOMTO AONPHHACAT 3a MHOBATHBHM METOAM Ha IpenoaasBaHe. Bropo, aBropure
pa3KpuBaT pE3YyATAaTUTE OT MPOYYBAHETO OTHOCHO uecTtoTara Ha wm3non3BaHe Ha MKT B
HSKOJIKO JIEMHOCTH B KJIacHaTa cTas (IIPEICTaBsSHE HAa HOBM 3HAHHW, yNpPaKHEHHE B KJIac,
o0oO011aBaHe 1 rpyNoBH MPOEKTH). B craTusTa ce cpaBHABAT pe3yNTaTUTE OT BBIIPOCHUIIUTE
Ha YYUTENUTEe U YYEHHUIMTE criopes oOpa3oBaTeNHUs eTan. ABTOpUTE pas3IiexIarT ChIIO
MOJIE3HOCTTa M yecToTara Ha u3non3BaHe Ha UKT pecypcu kaTo JONMBIHUTENHU pECypCH,
CTUMYJI MJIM Harpasa, aTepHaTuBHa (hopma Ha 00ydeHHUe U 3a MOCTUTraHe Ha KOHKPETHH LIEJH.



I'7. Hayuynu nmyOJukanuuM B W3JaHHMs, KOUTO ca pedepMpaHd U MHAEKCHPAHU B
CBETOBHOM3BECTHU 0a3M IaHHU C HAy4YHa MH(OpMaUs

1. Paunova-Hubenova E. Are the School Teachers Ready to Start Using Smart Adaptive
Video Games for Education?. Proceedings of INTED2019 Conference

Abstract: Computer games are a typical way for today’s adolescents to spend their leisure
time. Students like to play and have fun, and for this reason, games are employed in the school
education process for motivating learners and as an imperceptible way of acquiring knowledge.
A short overview of some existing platforms and tools for creating educational games is
presented in the article.

The challenge for designers is to create an adequate gaming product with well-balanced
educational content (subject matter) and interactive elements. In this regard, a suitable solution
is teachers to have the opportunity to create or modify games for their specific needs, which is
not easy especially for non-IT specialists. This fact motivates a group of researchers to start the
APOGEE project (An innovative platform for smArt adaPtive videO GamEs for Education).
In its frame, a platform for the automatic generation of educational video games is planned to
be created that can be easily used by teachers who are not specialists in the new technologies.

At the beginning of the APOGEE project, the researchers investigated educators' opinion
by means of a questionnaire. The aim of the survey discussed in the paper was to identify
teachers’ needs and attitude toward using the platform in their school practice. The survey was
conducted online between March and July 2018 among 208 Bulgarian teachers in both the
primary and secondary school. The respondents’ profile is described for a correct statistical
analysis of the results obtained. The paper presents an essential part of the results concerning
a general question: are the school teachers ready to start using smart adaptive video games for
education.

More precisely, these results address the following issues:

- teachers’ willingness to participate in the creation of educational games and other e-
resources;

- the way of participation that would be suitable for them;

- teachers' willingness to recommend the platform to their colleagues, to use already created
games or to try to create games using the platform;

- presence of smart NPC (non-playing characters) to help the learners;

- appropriate parameters for dynamic adaptation.

A discussion of the results and a short description of the upcoming work are presented.

Pe3iome: KOMHIOT'BpHI/ITe HUI'pU Ca TUIIWYCH HAYWH 3a JHCIIHWUTC IOHOIIW Oa IMPEKapBaT
CBOOOJHOTO CH BpeMe. YUeHHUIIUTe oOuYaT Ja UrpasT u Ja ce 3abaBisBaT U MOpaaud Ta3u
MpUYMHA B YUYMJIUIIHUS 00pa3oBaTeleH MPOIEC C€ M3IOJ3BAaT WIPH 3a MOTHBHpPAHE Ha
yUaluTe U Kato He3abenekuM HauuMH 3a Mpuo0uBaHe Ha 3HaHUs. KpaThk mperien Ha HIKOU
CBIIECTBYBAIM TUIATGOPMH W HMHCTPYMEHTH 3a Ch3/JaBaHe Ha OOpa3oBaTeTHU WIPH €
MPEACTaBEH B CTATHUSATA.

[Ipenn3BuKaTeICTBOTO Mpes AU3alHEPUTE € J1a Ch3JaNaT aJeKBaTeH UrPaJeH MPOAYKT C
no0pe OamaHcupaHO 0Opa30BaTENHO ChAbpKAaHUE (MIPEIMET) U UHTEPAKTUBHH eleMeHTH. B
TOBa OTHOHICHUEC MOAXOJAIIO PCHICHUEC € YUYUTCIUTE JJa UMAT BB3MOXKHOCT Ja Cbh3/JaBaT HIIN
MoAU(HUIIMPAT UTPH 32 TEXHUTE CHEIUPUIHN HYK I, KOETO HE € JIeCHO ocobeHo ako He ca UT
cnernuanuctu. To3u pakT MoTuBHUpa Tpyna u3ciaenaoBarenu aa craptupat npoekra APOGEE
(An innovative platform for smArt adaPtive videO GamEs for Education). B nero ce
npeABmxKAa 1a Obae ch3aaaeHa miaTdopma 3a aBTOMAaTHYHO TeHEpUpaHe Ha 00pa30BaTeIIHA



BUJICO UTPH, KOSITO Ja MOXKE JIECHO J]a C€ M3MOJ3Ba OT YUUTENH, KOUTO HE ca CIEIHAINCTU B
HOBMTE TEXHOJIOTHH.

B wnauvanoto Ha mnpoekta APOGEE wu3cnenoBarenuTe npoyuyuxa MHEHMETO Ha
IIPEeroiaBaTeNIuTe ¢ IOMOLITA Ha BIPOCHUK. LlenTa Ha u3cieaBaneTo, ONUCAHO B CTATUATA, €
Ia WACHTHQHUIMpA HYXKIUTE Ha YYUTEIUTE M OTHOUICHHETO MM KbM H3IMOJ3BAHETO HA
wiar¢opMaTa B TAXHATA YYWIMIIHA NpakTukKa. [IpoyuyBaHETO € MpPOBENEHO OHJIAHH MEXIy
Mapt u toau 2018 r. cpen 208 ObArapcku yuyuTesnd KakTO B HaYaJIHOTO, TaKa U B CPEAHOTO
yumwiniie. [IpodumnbT Ha pecrnoHACHTUTE € ONMCAH 3a IO-SCEH aHaIMW3 Ha I0JIy4eHHUTE
pesyararu. JloKiIaxbT MpEACTaBs CHIIECTBEHA YAacCT OT Pe3yJATaTUTE MO OCHOBEH BBIPOC:
TOTOBH JIM Ca YUUTEIUTE Jja 3al104HAT J1a U3M0JI3BaT MHTEIUI€HTHU alallITUBHU BUECO UIPHU 32
oOpa3oBaHHe.

ITo-KOHKPETHO TE3U pe3yaTaTy pPa3riIexkaaT CISAHUTE NPoOIIeMU:

- JKeJIaHWe Ha YYMTEJIMTE Ja y4acTBaT B CH3/aBaHETO HAa 0Opa30BaTEIHU UTPH U IPYTHU
€JIEKTPOHHH PECYpCH;

- HAYMHBT HA y4acTHe, KOUTO OM OWJI IMOAXO/IAII 32 TSIX;

- )KeJIaHWEe Ha YUYUTEJIUTE Jja IpernopbyaT miatdpopmara Ha CBOUTE KOJIETH, J1a U3I0JI3BAT
BEYE CHh3AaJICHU UTPHU MJIH J]a CE OMUTAT Ja Ch3AaBaT UTPH, U3IMOI3BAWKH TuIaThopMara;

- Hanuuue Ha uHTenurenTed NPC (HeurpoBu repou) B oMol Ha 00y4yaBalluTe Cce;

- TOJIX OIS TTAPaMETPH 33 JMHAMHUYHA aJ[alTalusl.

IIpencraBenu ca oOCHXKJIaHe Ha PE3YyNTAaTHUTE M KPAaTKO ONMCAaHME Ha IMpeACTOosIIaTa
pabora.

2. Paunova-Hubenova E. Didactic Mini Video Games — Students’ and Teachers’ Point
of View. International Conference on Innovations in Science and Education, Vol 7, CBU
International Conference Proceedings, 2019

Abstract: Computer games are used more and more often in education. Their application
in the learning process brings a lot of benefits and advantages compared to the classic form of
teaching without the use of new technologies. Some of the more sophisticated games can
include a variety of smaller ones, which supplement their functionality. In this article are
described in detail the mini-games, which will be part of a 3D educational labyrinth game.
They include: quiz, 2D puzzle, solving a Wordsearch Puzzle, rolling balls, shooting on moving
inanimate objects, etc. The characteristics of mini-games are considered, and they may be
mandatory or optional. The opinions of students and teachers regarding their preferences for
the mini-games and the results are studied and compared. Surprisingly, according to the survey,
teachers show a more positive attitude towards educational games than students. The APOGEE
project aims to create a platform for automatically generating an educational 3D labyrinth game
that can be easily used by teachers, even if they are not IT specialists. Thus, they will have the
opportunity to choose the right mini-games and the necessary training material.

Pe3ome: KoMImOoTbpHUTE UIpH Ce€ U3IMONA3BAaT BCE I0-4e€CTO B 00pa3OBaHHUETO.
[Ipunaranero UM B yuyeOHHS MPOIIEC HOCH MHOTO MPEAMMCTBA B CpaBHEHUE C KilacHyecKaTa
¢dopma Ha oOyueHHe Oe3 M3MOJI3BaHE HAa HOBHU TEXHOJOTMU. HAKOM OT MmO-CIOXKHHMTE UIpU
MOrart aa BKJIHOYBAT MHOXXCECTBO ITO-MaJIKHM, KOUTO AOIIBJIBAT TsAXHATa q)yHKI_[I/IOHaJ'IHOCT. B
Ta3u CTaTH ca OMMCaHU MOAPOOHO MUHU-UTPHUTE, KOUTO 1ie Obaat yacT ot 3D obpazoBarenna
urpa - nabupunt. Te BxirouBatr: Tect, 2D mb3en, pemiaBaHe Ha Mb3ell 3a ThPCEHE Ha JAYyMH,
ThbpKaJsIHE Ha TOMKH, CTpesnda IO [JBMXKEHIM C€ HEOAYIIEBEHH TMpeaIMeTH U  JIp.
XapaKTepI/ICTI/IKI/ITe Ha MUHHU-UT'PUTE Ca pasrjicaaHud U Morar ga 6’BHaT 3aABbJDKUTCIHN WIIN
HE3aABbJDKUTCIIHUA. I/I3CH6I[B3T CC U CC CpPpaBHABAT MHCHUATA HA YUCHUIIU U YYUTCIU OTHOCHO



TEXHUTE TMPEANOUYUTAHUS KbM MHHHU-UTPUTE U pe3yinrartute. 3HeHanBaiio, cropea
MMPOYYBAHETO YYUTEIUTE MOKA3BAT IMO-TIOJIOKUTEITHO OTHOIICHHUE KbM 00pa30BaTEITHUTE UTPH
ot yuenunute. [Ipoektsr APOGEE uma 3a men na ce3naze miardopma 3a aBTOMAaTUYHO
reHepupane Ha obpasoBarenHa 3D urpa — 1aOUPUHT, KOSATO MOYXKE JIECHO JIa C€ M3IMOJ3Ba OT
yuutenure, nopu 1 ga He ca UT cnenmanuctu. [1o To3u HauMH Te e UMaT Bb3MOXKHOCT Ja
n30epart NoAXOASAINIMNTE MUHU-UTPU U HEOOXOIUMHSI MaTepral 3a 00ydeHue.

3. Paunova-Hubenova, E., Terzieva V. Information Technologies in Bulgarian School
Education. INTED2019 Proceedings (International Technology, Education and Development
Conference), IATED

Abstract: New technological tools are essential for almost all areas of today’s society; the
school education system is also in need of such innovations and is readily accepting them. The
adolescents use gadgets to communicate, listen to music, play games, and many other everyday
activities, so they are inclined to use them for education purposes. Thus, nowadays the usage
of Information and Communication Technologies (ICT) in the teaching-learning process plays
an essential role in keeping up to date with the global tendency of digitalization. The paper
presents the results of a large-scale study aimed at exploring the parameters of the use of
contemporary technological tools at the national level in the Bulgarian school education. The
comprehensive questionnaire collected data from the main actors in the learning process —
teachers and students in all school stages. Their answers are compared and analysed. It allows
a deep understanding of the attitude and viewpoints of both teachers and students about the
role of ICT in the learning process. Next, it gives possibilities for suggestions for improving
the effectiveness of their application. The respondents’ profile is provided for a thorough
interpretation of the survey results. The main observed issues are as follows: types of employed
devices in the teaching-learning process and their frequency of usage according to the students
and teachers. The authors examine these findings according to each school stage and school
subject. The research also evaluates the prerequisites and obstacles for the integration of the
innovative technologies in schools. For a more accurate analysis of the current state in addition
to the answers to the closed questions, the free comments of the respondents are carefully
analysed. Further, the paper discusses how contemporary technologies impact and transform
the traditional educational process and improve its quality and efficiency. The authors
investigate the possible reasons for the survey results and give some directions for future
policies in this area.

Pe3rome: HoBuTe TEeXHOIOTHUHHU HHCTPYMCHTH Ca OT CBIICCTBCHO 3HAYCHHEC 3a IIOYTHU
BCHYKH 00JIACTH Ha JHEUIHOTO OOIIECTBO, CUCTEMaTa Ha YYUJIMIIHOTO 00pa3oBaHKeE CHIIO ce
HYy)XJa€ OT TaKMBa MHOBAIlMU W C TOTOBHOCT T'M IpUCMA. IOuommre m3mon3sar pasiindHau
YCTPOWCTBAa 3a KOMYHHUKAalMsl, CIIylIaHE Ha MY3UKa, UTPacHE HAa WIPU U MHOTO JIPYIH
©KEHEBHU JIEHHOCTH, TaKa Y€ ca CKJIOHHU Jla TM M3MO0JI3BaT U 3a obOpa3oBarenHu uenu. Ilo
TO3M HAYMH H3IOJI3BAHETO HAa MH()OPMAIMOHHU W KOMYHUKanMOHHU TexHosnoruu (MKT) B
Iporeca Ha IpernojaBaHe M OOyueHHE HIpae CBhIIECTBEHA PO 3a MOJIbp)KaHE Ha
aKTYaJIHOCTTA C TJI00aiHaTa TEHACHIUS Ha TUruTanu3anus. JJoKnaabT npecTaBs pe3yaTaTuTe
OT MallabHO MPOYy4YBaHE, HACOUEHO KBbM M3CIJIEABAHE HA MapaMEeTpUTE Ha M3MOJI3BAHETO Ha
CBbBPEMEHHHU TEXHOJOTHYHU MHCTPYMEHTH Ha HALlMOHAJIHO HUBO B OBJITapCKOTO YUMIIHIIHO
oOpa3zoBanue. M3uepnaTeTHUST BBIPOCHUK ChOpa TaHHU OT OCHOBHUTE YYaCTHULIU B yUE€OHUS
IIPOLIEC - YYUTEIU U YUYEHUIM BbB BCUUKU YUWIMIIHU eTanu. OTroOBOPUTE UM CE CPaBHSABAT U
a”anmu3upar. Ts no3BossiBa IbJI00KO pa30MpaHe HAa OTHOLIEHUETO U IJIEIHATa TOUKa KaKTo Ha
YUUTEIUTE, TaKa U Ha yueHuIuTe oTHocHO poisita Ha KT B yuebnus npouec. Cien ToBa 1aBa



BB3MOXHOCTH 3a HpeI[JIO)KeHI/ISI 3a HOI[O6p$IBaH€ Ha C(beKTPIBHOCTTa Ha TAXHOTO HpI/IHO)KeHI/Ie.
[TpohuIbT Ha PECIIOHIEHTHTE € IPEIOCTABCH 3a 3abJI00UEeHA HHTEPIIPETALINS HA PE3YIITATUTE
or npoyuBaHeto. OCHOBHHTE HaOJOJaBaHU MPOOJEMH Ca CICIHUTE: BUIOBE H3IOJ3BaHU
YCTPOMCTBA B Ipolieca Ha IpernojaBaHe ¥ 00ydeHHe M 4eCTOTaTa MM Ha U3I0J3BaHE CIOPE]
y‘-IeHI/II_II/ITC nu y‘-II/ITeJII/ITe. ABTOpI/ITC n3CJIcaABaT TE3U OTKpI/ITI/ISI B 3aBUCUMOCT OT y‘-II/IJII/IH_[eH
eran 1 yueOceH npeaMeT. M3cieqBaHeTo ChII0 Taka OICHBA MPEAMOCTaBKUTE U MPEUKUTE 32
I/IHTerI/IpaHeTO Ha HWHOBATHUBHUTC TCXHOJIOTHUH B y‘II/IJII/IH_IaTa. 33 I1I0-TOYCH AaHaAJIN3 Ha
TEKYIOTO ChCTOSHUE B JIOMBIHEHNE KbM OTTOBOPHTE Ha 3aTBOPEHUTE BHIIPOCH, BHUMATEITHO
Ce aHaJIM3UpaT CBOOOJHHWTE KOMECHTapu Ha pecrnoHaeHTHTe. OCBEH TOBa B CTaTHATAa CE
00CHXKIa KaK ChbBPEMEHHUTE TEXHOJIOTHH BIMAAT M TpaHCHOpMHUpPAT TpaaMIHOHHUS
oOpa3oBaTesieH NIpOoIeC W TMOA0OpSABAT HErOBOTO KA4YEeCTBO M CE(PEKTUBHOCT. ABTOPUTE
U3CJIeIBAT BH3MOKHHUTE MPHUYMHH 34 PE3YJITATUTE OT MPOYYBAHETO M JaBaT HAKOM HACOKHU 3a
OBbIEIIY IOJIUTUKA B Ta3H 00IaCT.

4. Paunova-Hubenova, E., Trichkova-Kashamova, E. Applying technologies in
vocational education in Bulgaria. 9th International Scientific Conference "Techsys 2020" —
Engineering, Technologies and Systems 14-16 May 2020, Plovdiv, Bulgaria

Abstract: Information and communication technologies (ICT) give many benefits to every
learning stage — from primary school to university and even life-long learning. Vocational
education uses the base of the previous stages and aims at preparing students for their future
jobs. The present paper focuses on vocational education in Bulgarian high secondary schools
and universities (colleges). A short overview of the most used WEB-based educational
information systems is presented. The paper also describes an extensive survey among teachers
and students on the use of ICT in Bulgarian schools. The profile of responded vocational
teachers is briefly presented. Here are presented and analysed their opinions about the available
conditions and obstacles for using ICT in the teaching process. The usefulness and the
frequency of using the most popular e-resources in the vocational subjects are compared. The
paper presents a portfolio optimization approach for the usage of different e-resources. Next,
the authors give an overview of the application of new technologies in higher education in
Bulgaria. The paper provides information about specific educational systems, created for their
own needs of the Universities, according to the specifics of the disciplines.

Pestome: HMudopmanmonnure u koMmyHukanmoHHu TexHonoruun (MKT) maBar mMHOro
MPEANUMCTBA MPE3 BCEKU eTar Ha 00y4YEeHHE - OT HAUYaJTHOTO YUUIIUIIE O YHUBEPCUTETA U IOPU
yuyeHeTo mpe3 mnenus >KuBOT. IIpodecnonanmnoro oOpa3oBaHMe H3MON3BA OCHOBAaTa Ha
MPEAUIITHATE €TaNy U UMa 3a 1eJ JIa MMOJArOTBH YUYCHUIINTE 32 ObenuTe UM paboTHU MecTa.
Hacrosmusat mpoknan ce dokycupa BbpXy NpoecHOHATHOTO 0O0pa3oBaHUE B OBITAPCKUTE
CpeIHM Yy4YmIMIIA W yHuBepcuteTH (Kojexu). [lpeactaBeH e KpaThK Tperiie[] Ha Hau-
W3MOI3BaHuTe yeb Oa3upanu oOpa3oBaTeTH HHPOPMAIIMOHHYU CUCTEMH. JIOKIIaabT CHIO TaKa
OMKCBa OOIIMPHO MPOYYBAHE CPENl YUYUTEIHTE W Y4YCHHIUTE 3a uinoia3BaHeTo Ha UKT B
Obnrapckute yuunumia. [IpodunsT Ha OTrOBOpHINTE MPOPECHOHATHH YUUTENH € TPEJCTaBeH
Hakpatko. Tyk ca mpeAcTaBeH! U aHATM3WPAHU TEXHUTE MHEHHSI OTHOCHO HATMIHUTE YCIIOBUS
u npeuku npen usnomsBaHeTo Ha MKT B yuebnus mpouec. CpaBHSIBAT ce MOJE3HOCTTA U
YeCcToTaTa Ha M3I0JI3BaHE HA HAW-TIOMYJSIPHUTE €JIEKTPOHHHU PECypcH B MpodeCHOHATHUTE
npenMeTd. JJokimaabT mpeacTaBs MOAX0/ 32 ONTUMHU3UPaHe Ha MOPTQOIHOTO 3a U3MOI3BAHE
Ha Pa3JIu4HM eJIEKTPOHHU pecypcH. Ciesr ToBa aBTOPUTE JaBaT IMperiie] Ha MPUII0KEHUETO Ha
HOBUTE TEXHOJIOTMH BBB BHCIIETO oOpazoBaHue B bwarapus. JlokimaasT mpemocTaBs
nH(popManus 3a cnenuduaHu 00pa30BaTETHN CUCTEMH, CHh3/IaJIeHU 32 COOCTBEHU HYXKIU Ha
YHHUBEPCUTETHUTE, B ChOTBETCTBUE ChC CreNU(PUKATa HA TUCIUTUTMHUTE.



5. Paunova-Hubenova, E, Trichkova-Kashamova, E. Smart Solutions for Control and
Management in Livestock Farms. 7th IEEE International Conference “Big Data, Knowledge
and Control Systems Engineering” (BAKCSE’2021), IEEE, 2021

Abstract: The consumption of dairy products and meat increases which requires the
creation of more livestock farms growing big herds. Present paper points the crucial role of
precision livestock farming to ensure that existing and new information is applied successfully
on farms to enhance the income of livestock producers, products quality, and animals’ welfare,
and sustainability of the farm environment. One of the most substantial tools in managing a
farm is the farm management information systems (FMIS). The FMIS determines how farm
life will be structured, resources distributed, and activities carried out. They cover a variety of
tactics and methods for keeping a farm productive, sustainable, resistant, and profitable.

Pe3ome: [lorpebieHnero Ha MJIEYHM TPOMYKTH M MECO CE€ yBeIMYaBa, KOETO Hajara
Ch3JaBaHETO Ha MOBEYE KUBOTHOBBIHHU (epMH, OTIIICKOAlIM roieMu crtaaa. Hacrosmarta
CTaTHs I10COYBA PEIIABAINATA POJIA HA IPELU3HOTO )KMBOTHOBBJCTBO, 3a 1a CE TAPAHTUPA, Y€
CHILECTBYBAIIUTE W HOBUTP HHGPOPMAIMOHHM TEXHOJOTHUU CE€ IMpHJIararT YCIENIHO BbHB
bepmuTe 3a momoOpsiBaHE HA OXOIUTE HA KUBOTHOBBJIUTE, KAUECTBOTO HA MPOIYKTUTE U
XYMAaHHOTO OTHOUIEHUE KBbM >KMBOTHHUTE, KAKTO M YCTOMYMBOCTTA Ha OKOJIHATA Cpella BbB
¢depmute. EnuH OT Hail-ChIIECTBEHWTE WHCTPYMEHTH 3a YIpaBieHHe Ha ¢epma ca
nHpopMalMOHHHUTE cucTeMH 3a ynpasieHue Ha pepmu (MCYD). UCYD ompenens kak 1ie
ObZie CTPYKTYpUPAH >KUBOTBT, Pa3NpeNeieHu PEeCypCUTe M W3BBPIIBAHH JCHHOCTUTE BBHB
depmure. Te oOxBamiar pazNTUYHU TAKTHUKA W METOJIU 3a MOJAbpKaHEe Ha eqHa depma
IIPOYKTHBHA, YCTOMYMBA, YCTOMYMBA U I1€YEIUBIIIA.

6. Trichkova-Kashamova, E, Paunova-Hubenova, E. Integrated software solutions in
animal husbandry. International Conference Automatics and Informatics (ICAI), IEEE, 2021

Abstract: In the farming and livestock industry, integrated software solutions and ERP
systems help farmers to organize production more efficiently and maximize farm performance
by monitoring at three levels - administrative, technical and financial. The aim of this paper is
to discuss and analyze a number of potential Farm management software (FMS) platforms that
can be utilized for more efficient organization of processes in farms and to make a comparison
between these platforms in terms of several core features. Eight FMS platforms are reviewed,
analyzed and compared using twelve key features. A Users rating comparison was made,
because their opinion is also an important part for selecting an FMS platform.

Pe3tome: B ceinckoTo CTOMAaHCTBO M KMBOTHOBBACTBOTO HHTETPUpAHUTE COPTYyEpHU
pemenust 1 ERP cucremute momarar Ha ¢epMmepuTe 1a OpraHu3upar MpOU3BOJCTBOTO IO-
e(EeKTHBHO U /1a yBEeIMYaT MAKCUMAIHO IPOU3BOJUTEIHOCTTA Ha (pepMmaTa ype3 HabIoAeHne
Ha TPU HMBA — aIMHUHUCTPATUBHO, TEXHUYECKO U (puHaHcoBo. LlenTa Ha Ta3u cTatus e jaa ce
OOCHIAT M aHAIM3MPAT peAMlla MOTEHIMATHHU IIaTdopMu 3a copTyep 3a yIpaBiIeHHE Ha
¢depmu (FMS), KouTO Morar ja ce M3MOoJ3BaT 3a MOo-e(EeKTHUBHA OPraHU3aIMsl Ha MPOLIECUTE
BBB (epMHUTE U J]a C€ HAIIPaBH CPAaBHEHHE MEX]Ty T€3U TIAaT(HOPMHU MO OTHOLLIEHUE HA HIKOJIKO
ocHOBHHU XapakTtepuctuku. Ocem FMS mnaTdopmu ca npersienanu, aHaTU3UpaHu U CPaBHEHU
C TIOMOIIITA Ha J[BaHA/IeCET KIIOYOBH XapakTepucTUku. HampaBeHo e cpaBHEHHE Ha OLICHKUTE
Ha MOTpeduTeNnnuTe, Thil KaTo TAXHOTO MHEHHE CHIIO € BakKHa YacT mpu u3dopa Ha FMS
mwiardopma.



I'8. Hayuynu ny6amkanuu B HepedepupaHyu cMCaHUS ¢ HAYYHO pelleH3MpaHe WU B
pelaKTHPAHU KOJIEKTUBHM TOMOBe

1. Ilaynoma, E., Tep3ueBa B., Kamemoa-Kamaposa II. Cw3naBane Ha ycioBus 3a
M3IIOJI3BAHETO HA OOpa3oBaTeNHU WIpU B y4eOHMs mpouec B bbiarapus. ABTomMatuka u
nHpopmaTtuka‘l4

Abstract: Educational games enter some schools, but still they are not popular in many
countries. The obstacles for their wide usage in the Bulgarian schools are discussed. For a wider
expansion of educational games in Bulgarian schools, it is necessary targeted actions to be
performed. The recommendations in this paper are derived, taking into account the obstacles
to the use of educational games in school practice, which the teachers indicated, and the
personal experience of the authors. Some examples of good practices in different countries in
applying educational games in various subjects are mentioned.

AbcTpakTt: OOpa3oBaTeTHUTE UI'PU BIM3AT B HAKOM YUMIIUINA, HO BBIPEKU TOBA T€ HE ca
MOMYJISIPHU B MHOrO CTpaHU. B craTusita ce 0o0CHXKAAT MPEUYKUTE Mpea IIHUPOKOTO UM
M3I10J13BaHe B OBJIrapCKUTE YYWININA. 3a pa3IIUpsBaHe HA U3II0JI3BAaHETO HAa 00pa30BaTEIHUTE
Urpyu B OBJITapCKUTE YUYMJIMIIA € HEOOXOAMMO Jla C€ M3BbpUIBAT LIEJICHACOYEHU ICHCTBUS.
[IpenopbkuTe B Ta3uW CTAaTUs ca M3BEAEHU, KaTO CE€ B3eMaT HPEIBHJ MPEUKUTE Ipel
M3II0JI3BAHETO HAa 00pa30BaTEIHN UTPU B YUWIMIIHATA IPAKTHKA, TOCOUYEHH OT YUUTEIUTE, U
JMYHUAT ONUT Ha aBTopuTe. IlocoueHn ca HAKOM NMpUMEPH 3a JOOpU MPAKTHKU B Pa3IuYHU
CTpaHu IpU MPUJIAraHETO Ha 00Pa30BATEIIHU UTPH IO PA3IUYHU NPEAMETH.

2. Tepsuesa, B., E. IlaynoBa, Il. Kanemosa-KanapoBa. Msctoro Ha yueObHute UKT
cpeAcTBa B OBIATapcKUTE YYMJIMINA IIpe3 MoMe[a Ha NpenojaBaTens. ABTOMaTHKa U
uHpopmaruka‘l4

Abstract: The aim of the study is a survey and analysis of the Bulgarian teachers’ attitudes
to the use of ICT-based educational products in teaching practice. We examine the teachers’
viewpoints regarding the challenges of introducing technology-enhanced teaching; the place of
new generation of ICT in the context of traditional educational process as well as the teachers’
role. In addition, the influences of ICT on students are discussed. We explore also how the
variety of technology-based resources matches with classroom education.

Pe3iome: Ilenra Ha u3cneaBaHeTo € MPOYYBAHE W aHAJIU3 HA HATJIACUTE Ha OBJITApPCKUTE
YUUTENH KbM M3MOJI3BaHETO Ha oOpa3oBaTenHu MpoaykTH, ocHoBaHu Ha UKT, B yueOHaTa
HpaKTI/IKa. HI/IC nuiscjieaBaMe rJjeaHara TO4YKa Ha y‘II/ITeJ'II/ITe II0 OTHOIICHUEC Ha
MpeIM3BUKATEIICTBATA IPU BHBEKIAHETO HA TEXHOJIOTHYHO MO1I00peHO0 00yUYeHHe; MACTOTO Ha
HoBoTO TokojeHue MKT B KoHTeKkcTa Ha TpaaWIIMOHHUSA OOpa30BaTENIeH MPOIEC, KAaKTO U
ponsita Ha yuutenute. OcBeH ToBa ce 00ckxkaatr Bnusausita Ha UKT Bbpxy crynentute. Chiio
Taka M3Ciie/IBaMe KaKk pasHOOOpa3ueTo OT TEXHOJOTHMYHH PECYPCH BIMsE€ HAa OOyYEHHUETO B
KJIacHaTa cTas.

3. Boneva Y., Paunova-Hubenova E., Terzieva V., Dimitrov S. Use of ICT Resources in
the Humanitarian Subjects in Bulgarian Schools. International Scientific Journal
“Mathematical Modeling”



Abstract: Modern technologies are a part of contemporary life, and they have been part of
the educational process in Bulgarian schools for a while. There is no doubt that computer
competencies are a necessity, and therefore they are taught as a separate subject at school.
However, the use of Information and Communication Technologies (ICT) resources is not
limited only to this dedicated subject, these tools also support teaching all other matters. They
are used during each stage of school education as well. For exploring the implementations of
ICT in an educational environment, an online-based survey aimed at students and teachers was
conducted. This paper presents a comparison of the frequency of use of ICT in Bulgarian
schools according to different educational stages and subjects with the focus on the
humanitarian ones. The current research shows the statistical analysis of the data and a
comparison between the answers of students and teachers.

Pe3rome: HoBuTe TEXHOJIIOTMH €a YacT OT ChbBPEMEHHUS >KMBOT U OT M3BECTHO BpeMe
IPUCHCTBAT B 00Opa3oBaTelHUsA Hpouec B Objarapckute yuwiuima. Hsama cbMHeHue, e
KOMITIOTBPHUTE YMEHHUS ca HEOOXOAMMOCT U 3aTOBa T€ C€ IPEenoAaBar KaTo OTJAEJIEH IpeIMeT
B yumiuiie. M3non3BaneTo Ha pecypcu 3a MHPOPMALMOHHU M KOMYHUKALMOHHU TEXHOJIOTUU
(MKT) obaue He ce orpaHuyaBa camo J10 TO3M CIIELUAJIEH NIPEAMET, TE3U HHCTPYMEHTH ChLIO
TaKa MOANOMAarar IpernojiaBaHeTo Ha BCUYKU APYTU BeIpocH. Te ce u3noa3Bar u 1o BpeMe Ha
BCEKHM €Tal OT yYWIHMIIHOTO oOpa3oBaHHe. 3a m3ciensaHe Ha BHenpsBaHeTto Ha MKT B
oOpa3oBaTenHa cpesia Oerlle MpoBeACHO OHJIaH 0a3upaHo NPOyYBaHEe, HACOYEHO KbM YUEHULIU
n yuutenu. Ta3u craTus NIpelcraBs CpaBHEHHME Ha yectorara Ha ui3nossBaHe Ha WKT B
OBJArapcKUTe YyYWIHIIA CIOpPEH Pa3IMYHUTE O0pa3oBaTEeIHM €Talu U IMPEeJMETH C aKIEHT
BBPXY XyMaHuTapHuTe. HacTosmoTo n3ciaenBane noka3pa CTaTUCTUYECKH aHAIU3 HA IaHHUTE
U CPaBHEHHE MEX]ly OTTOBOPUTE Ha YUYCHHUIIM U YUUTEIIH.

4. Pavlova K. T, Vatchova B. E., Paunova E. N., Stoilova K. Integration of Data for the
Definition of Bi-Level Optimization Problem in Information Service. Year Ill Issue 1,
Published by Scientific Technical Union of Mechanical Engineering “Industry 4.0”

Abstract: The research part of the survey includes defining and determination the transport
capacity in transportation graph where the potential of railway and bus transport in Bulgaria is
rated.

Pe3rome: 3cienoBarenckara yacT Ha CTaTUATa BKIIOYBA JIe(DUHUPAHE U ONPEJENIsIHE Ha
TPAaHCIOPTHHUS KalaluTeT B TpaHCIOpTHaTa rpaduka, KbIAETO Ce OLEHSIBA MOTEHIMATbT Ha
MKEJIe30II'bTHUS U aBTOOYCHUS TpaHCHIOPT B bhiirapus.

5. Pavlova, K., Vatchova, B., Paunova, E. KoinuecTBeHa OlleHKa Ha MPOMYCKATCIHH
CIIOCOOHOCTH B TPAHCIOPTEH Tpad B YCIOBHATA HAa OTPAaHWUYCHHW HW3XOJHU JIaHHH. CII.
,bbiarapcka Hayka, 2018

Pe3iome: B ToBa m3cienBaHe ce IMOKa3Ba HAYMH 3a W3UYUCISIBAaHE HA MPOMYCKATEITHU
CIIOCOOHOCTH Ha BT B TPAHCIOPTEH rpad, MpU JMIcaTa HAa JaHHHW 332 MTTHHUKOIOTOK.
TpancnopTHUSAT rpad € chCcTaBeH OT aBTOOYCEH U )KENe30IbTeH MbTHUYECKU TpaHCTIOPT. Te3u
MPONYCKaTeIHU  CIMOCOOHOCTM M€ Ce€ W3MOoJ3BaT B JIByiepapXxWyHa 3ajada 3a
WHTeH3U(ULIMPaHe Ha JKEeNE30IbTHUS TPAHCIIOPT. Pa3paboTeHHUIT METOI € 3a KOJTUYECTBEHO
OTIpeJIeNIsTHE Ha TapaMeTPUTE Ha iepapXuyHa 3a/1a4a 3a yIpaBleHHE B yCIOBUS Ha OTPAHUYCHU
W3XOJHU JIaHHU 32 MBTHUYECKUTE TpeBo3u. [lo TO3M HAYMH ce OLEHSBAT YCIOBHUTE



MPOMYCKAaTCIIHUTC CIIOCOOHOCTHU HA MbTHUYECKHUTE JKEJIE30IBTHH U aBTO6yCHI/I IIpCBO3U. To3u
METOa € pa3pa60TeH mopaad OrpaHHM4Y€HHME Ha H3XOJHM JaHHU 3a HHTCH3WMBHOCTTA Ha
aBTO6yCHI/I MU IKCJIC30IBbTHU IIBTHUYCCKH IIPCBO3MU. Karo pe3yiarar OT TO3UW MCETOA 3a
IIOArOTOBKA HA JAHHH € I[e(bI/IHI/IpaHa ﬁepapXHqHa OIITUMU3AIIMOHHA 3a/la4a 3a YIIPAaBJICHUC Ha
IIbTHUYCCKUTC ITPCBO3U.

Abstract: This study shows a way to calculate the arc capacitances in a transport graph in
the absence of passenger flow data. The transport graph consists of bus and rail passenger
transport. These capacities will be used in a two-hierarchical task to intensify rail transport.
The method is developed for quantitative determination of the parameters of a hierarchical
management task in conditions of limited initial data for passenger transport. In this way, the
conditional capacity of passenger rail and bus services is assessed. This method was developed
due to limited input data on the intensity of bus and rail passenger transport. As a result of this
data preparation method, a hierarchical optimization task for passenger traffic management is
defined.

6. Vatchova B., Pavlova K., Paunova E., Stoilova K. Deep Learning of Complex
Interconnected Processes for Bi-Level Optimization Problem Under Uncertainty. YEAR llI,
ISSUE 1, Published by Scientific Technical Union of Mechanical Engineering “Industry 4.0”,
Bulgaria, 2018

Abstract: This research is focus on advanced modelling and design of complex
interconnected processes. These processes are characterised by multiple inputs, outputs and
state parameters as well as non-linearity, non—stationarity and uncertainty due to environmental
disturbances. There are presented two models for deep learning and knowledge extraction using
methods of multivalued logical and probable functions and networks model. These models can
be applied for complex processes in the area of environment, transportation and complex
systems working under uncertainty.

Pesrome: ToBa wuscnenBaHe ce Qokycupa BbPXY YCHBBPIIEHCTBAHO MOJEIHUpAHE U
IIPOEKTUPAHE Ha CIIOKHU B3aMMOCBBP3aHU Ipouecu. Te3u Ipouecu ce XapakTepusupar C
MHOXXCCTBO BXOAOBC, H3XO0AW W MAapaMCTpHU Ha CBCTOAHHUETO, KAKTO U C HGHHHCﬁHOCT,
HECTAllMOHAPHOCT M HECUT'YPHOCT MOPAJIX HapyIlIEHUs Ha OKOJIHaTa cpena. [Ipeacrasenu ca
IBa MojieNa 3a IBJIOOKO OOydeHHWE M W3BIMYAaHE HA 3HAHMA, M3MOJI3BAIM METOOU Ha
MHOT'O3HAYHH JIOTHYECKH U BEPOSATHHU (PYHKIIMU M MOJIENI Ha MpexH. Te3u MoJienn Morar Jia ce
IpUIaraT 3a CJI0XHH IPOLEcH B 00NacTTa Ha OKOJIHATA CPeAa, TPAHCIOPTA M CIOKHHUTE
cucTeMH, paboTeIIN TP HECUT'YPHOCT.

7. Tlaynoma-XyGenosa, E., Tepsuepa, B., Bonesa, 1., Jumutpo, C. TenaeHuuu B
MpUJIaTaHEeTO Ha 00pa3oBaTeNHHU WTpH B bbirapus mpe3 mocineaHute mnet roauHu. COOpHUK
nokinaaun Ha 11-ta Hamumonamna xondepenmus "OOpa3oBaHMETO W U3CIEABAHUSITA B
nHpopmanroHHOTO 061mecTBo", 2018

Pe3iome: B cratusTa ca pasriesanu U3cieBaHus BbpXY U3I0JI3BAHETO Ha 00pa30BaTEeITHH
UTpU OT MOCJIETHUTE MeT roguHu. [Ipocneaenn ca TeHACHIUNUTE B U3BMEHEHUETO Ha Pa3IMyHU
acleKTH B Ta3W 00JacT, KaTo (OKYCHT € BbPXY OTHOLICHUETO Ha YUYUTEIUTE KbM UTPOBUTE
oOpazoBarenHu pecypcu. IlpencraBeHu ca CaMOOLIGHKMTE Ha KOMIIETEHTHOCTTa Ha
npernonaBatenute 3a u3nonsBaHe Ha KT 3a nenure Ha 00ydeHHETO, )KETAHUETO UM Ja ce



BKJIIOYAT B pa3pabOTBaHE HA TAaKbB TUIl YIEOHH MaTepHalli, KAKTO U TOAXO/SIIaTa Bb3pacT 3a
BBBEX/JaHE Ha 00pa3oBaTeIHUTE UTPU B 00ydeHueTo. [Ipocnenenu ca MHEHHATA HA YUUTEIUTE
OTHOCHO TSXHATa PoJjsl MPU U3IOJI3BAHE HA UIPUTE, MOJE3HOCTTA U BIHUSHUETO UM BBPXY
pa3IMYHM aCIEeKTH Ha YYUIMIIHOTO 00Opa30BaHuUE y HaC.

Abstract: The article explores the application of educational games over the last five years
in Bulgarian schools. The trends in the change of different aspects in this field are traced,
focusing on the attitude of the teachers to the gaming educational resources. Self-assessments
of teachers' competence for the use of ICT in learning purposes, their willingness to engage in
developing such learning materials, and the appropriate age for introducing educational games
into learning are presented. Teachers' views on their role in the use of games, their usefulness,
and their impact on various aspects of school education in Bulgaria are traced.

8. Humutpos C., [laynoBa-Xy6enoa E. Conditions for Applying the ICTs in Bulgarian
Schools. International Scientific Conference High Technologies. Business. Society, 3, 6,
Scientific Technical Union Of Mechanical Engineering Industry-4.0, 2019

Pesrome: Hanocnenbk uHpopManuoHHUTE M KOoMyHHKanumoHHM TexHonorun (MKT)
Ipe/ularaT HOBU BB3MOKHOCTH, JONPHHACAIIM 3a 3aBiajsBall oOpa3oBareneH mpouec. Te
OCUTYpSIBAaT JOCTBII HA YYaIUTE U IpernojaBaTesuTe JO OHJANH ChAbp)KaHuEe U 0a3H J1aHHH,
yJECHSIBAT CaMOCTOSTENIHO 00yueHHe U MO3BOJISIBAT BUPTYaIHATA PEAHOCT U CUMYJIAlIUUTE
Jla ce M3MoJa3BaT ¢ oOpa3oBaTenHa IieJl. TeXHOJIOrMYHUTE MHOBALlMM BEYE CTaBaT 4acT OT
TPaJULMOHHUTE METOAM Ha MpernojaBaHe, 3a Ja aHIAKUPAT BHUMAHUETO HAa ChbBPEMEHHUTE
YUEHHIIH, U3pAaCHAIHN B OOKPHKEHHETO Ha TexHojoruute. [lopamy Tasm npudnHa ce mpoBeie
MaIabHo OHJIAIH MpoyuBaHe, 00XBalAI0 YYSHUIIM U YUUTENH OT Is1a bbarapus, nemnsio aa
YCTaHOBU HaJIMUMETO, ycJIOBUATA U HaunHuTe Ha npuiarane Ha UKT cpencrea B yumnuiara.
Yact oT pe3yaTaTUTE OT TOBA M3CIEIABAHE Ca NPEICTABEHU U AHAIM3MPAHU B HACTOSIIATA
paspaboTka.

Abstract: Recently, ICT (Information and Communication Technologies) offers new
opportunities contributing to an engaging educational process. They provide learners and
teachers with access to online content and databases, facilitate self-learning, and enable virtual
reality and simulations to be used for educational purposes. Technological innovations have
already become part of traditional teaching methods to attract the attention of today's students
grew up in a technology environment. For this reason, a large-scale online survey covering
pupils and teachers from all over Bulgaria was conducted to identify the availability,
conditions, and manners of applying ICT in schools. This paper presents and analyses some
issues of this comprehensive study.

9. Paunova-Hubenova, E. Educational Games Future, in Future Digital Society
Resilience in the Informational Age. First Edition, SoftTrade, Institute of ICT, Bulgarian
Academy of Sciences, 2019

Abstract: Educational games are increasingly wide used in the schools worldwide.
Understanding the viewpoints of the participants in the learning process (teachers and students)
gives a possibilities for improving the effectiveness of their application. For this reason a
national representative study was conducted, aiming to examine the teachers’ attitude and the
students’ expectations towards the use of educational games in Bulgarian schools. The paper
presents some of the outcomes: Teachers’ self-assessment for the competence to use ICT in



training; Type of used ICT recourses according to teachers; Frequency of usage of the different
types of e-resources; Types of used educational games and used devices for playing them
according to students; Influence of educational games on safe Internet behaviour. The research
outlines also the obstacles for using the educational games in school. Most of these obstacles
are addressed by APOGEE project, which aims to create a platform for automatic generation
of adaptive video games. It will enable all teachers to design games for their needs in an easy
way. Within the project, a survey was conducted with teachers from the different stages of
school education in Bulgaria. This work presents some results of the survey related to
identifying the needs of free platforms for automatic generation of educational video games.

Pesrome: OOpa3oBaTeIHUTE UTPU CE U3IMOI3BAT BCE MO-IIMPOKO B YUMIIMINATA IO CBETA.
Pa30bupanero Ha riieJHUTE TOYKHU HA YYACTHULUTE B YUeOHUS Mpolec (YUYUTENIH U YICHUIIN)
JaBa BB3MOXXHOCTH 3a MOA0OpsiBaHEe HAa e(EeKTHBHOCTTA Ha MNPWIOKEHHETO Ha Te3U
oOpazoBarennu pecypcu. Ilopagum Ta3um mnpuumHa Oemie MPOBEAECHO HAIMOHAIHO
MIPEICTAaBUTENIHO MpOYYBaHe, ILENAl0 Ja U3CIelBa OTHOIIEHWETO Ha YUYUTEIUTE U
OYAKBAHMSATA HA YYCHHUIIUTE KbM H3MOJ3BAHETO HAa OOpa30BaTE€IHU WIPU B OBJITAPCKHUTE
yuniuia. JloknanbT mpenctaBs HIKOM OT pesyinratute: CaMOOIlEHKAa Ha YYMUTEIUTE 3a
koMmrereHTHOCTTa Aa u3non3Bat UKT B o0ydyennero; Tun uznonssanu MKT pecypcu cnopen
yuurenure; YecTtora Ha M3IOJ3BaHE HAa pa3IMYHUTE BUJOBE E€JIIEKTPOHHU pecypcu; Bumose
W3MOI3BaHU 00pa30BaTeNIHU UTPU U U3IOJI3BAaHU YCTPOMNCTBA 3a TAXHOTO BB3IPOU3BEKIAHE
criopen yueHunure; BrnusHue Ha 00pa3oBaTeTHUTE WIPU BHPXY OE30IACHOTO IMOBENCHHE B
Wntepner. M3cnenBanero oyepraBa U MPEYKUTE Mpe]l M3MOI3BAHETO HAa 00pa3oBaTEIHUTE
urpu B yuunuuie. ['onsima vact ot te3u npenarctBus ca agpecupanu ot npoekt APOGEE,
KOWTO MMa 3a 1N J1a ch3laje miat¢hopMa 3a aBTOMAaTUYHO F'eHepUpaHe Ha aJalTUBHU BUIECO
urpu. ToBa 111e M03BOJIM Ha BCUUKH YUUTENH Ja IPOEKTUPAT UTPH 32 TEXHUTE HYK]IU 110 JIECEH
HayH. B paMkuTe Ha mpoekTa Oelle MPoBeIeHO MPOYYBAHE C YUUTENU OT Pa3IUYHHUTE €Tau
Ha YYWIMIIHOTO oOpa3zoBanue B bwarapus. Tasu pabora mpeiactaBs HSIKOWM pe3ylATaTH OT
MPOYYBAHETO, CBBbP3aHU C HUJCHTU(DUIIMPAHETO HA HYXKIUTE OT Oe3MIaTHU MiIaTGopMmMu 3a
aBTOMATUYHO F€HEpUpPaHE Ha 00pa30BaTEIHU BUAE0 UTPH.

10. ITaynoBa-XybOenoBa, E., Kapactosnos, . [lounHu kieTku u KpaBedepMmu C
aBTOMATH3HMpaHu cucTeMH 3a JoeHe. International Conference Robotics, Automation And
Mechatronics ’ 21, Prof. Marin Drinov Academic Publishing House, 2021

Abstract: The use of innovative technologies in the animal husbandry increases in the last
years. The robotic and automated milking systems (AMS) for cows are usually applied in farms
with numerous herds. The present paper analyzes different types of parlor configurations, dairy
farms managing, and the most frequently used elements of barns and milking stalls. The focus
is on contemporary technical solutions.

Pesrome: M3no013BaHeTo Ha NHOBAaTUBHYU TEXHOJIOTMH B )KUBOTHOBBJICTBOTO HapacTBa Ipe3
nocieAHUTE ToAuHU. PoO0oTH3MpaHuTe 1 aBTOMaTU3MpPaHU CUCTEMH 3a JjoeHe (AMS) 3a kpaBu
OOMKHOBEHO Ce MpuJiarat BbB (pepMu ¢ MHOTOOpoiiHM cTaia. Hacrosimara craTtus aHamu3upa
pa3IMYHU TUIIOBE KOH(UTypalluy Ha JOUJIHU 3alli, YIIpaBjeHHe Ha MiIeyHuTe (hepMu 1 Haii-
YeCTO M3IMOJI3BAHUTE €JIEMEHTH Ha 000PH U TOMIIHH KJIeTKH. DOKYCHT € BbPXY ChbBPEMEHHHTE
TEXHUYECKH PEIICHUS.



