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Abstract

This paper aims to present an approach of searching and retrieving complete and unabridged information
about reusable learning objects. The proposed method is based on the new feature of Microsoft Reporting
Services that is Ad hoc reports. It gives the ability of teachers to determine the most appropriate learning
object among those stored in a relational database by generating a reusable learning objects report. It
consists of particular learning objects' metadata chosen by the teacher according the specific educational
needs. Reusable learning objects reporting contributes to the creation of high-quality learning resources.

Pesiome

Ilesnta Ha Ta3u cTaTUs € Ja MPEACTaBU MOJAXOJ 32 ThPCEHE M M3BIMYAHE HA I[UIOCTHA U HM3YeplareilHa
uHpopMaIus 3a yaeOHH 00EKTH 32 MHOTOKpaTHa yrnorpeda. [IpennokeHusT MeTo/1 ce 0OCHOBaBa Ha HOBaTa
¢bynkuus Ha Microsoft Reporting Services, a umenHo Ad hoc oruetu. Toil 1aBa BB3MOKHOCT Ha YUUTEINUTE
712 OIpeneAT Hal-NOoAXOMIMs ydeOeH 00eKT cpell Te3u, ChbXpaHsIBaHHU B pPelalMoHHa 0a3a JaHHU, upes3
reHepHUpaHe Ha OTYeT 3a yueOHM OOEKTH 3a MHOTOKpaTHa ymorpeba. Toil ce cbhbcTOM OT MeTaJaHHH Ha
KOHKPETHH Y4eOHM O0O0€KTH, H30paHu OT y4yuTels cropen crneurpuuHuTe o0pa3oBaTeIHH HYKAU.
Cp3aaBaHeTO Ha OTYETH 32 MHOTOKpPaTHA M3MOJI3BacMU Y4eOHM OOEKTH JAONMpPHUHACS 3a Ch3JaBaHETO Ha
BHCOKOKaYeCTBEHH y4eOHH PECYPCH.
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Abstract

The dyslexic pupils have specific learning difficulties in acquiring of basic competences in reading and
writing. Their education is successful, if it is personalized and individual. It can be achieved by development
of personalized e-learning environments that support teaching dyslexic pupil to read. The paper presents a
framework for producing of computer-based personalized environment. Its kernel is a conceptual model of
reading, which realization in an e-learning environment supporting dyslexic pupils’ education in read passes
through all stages of preparation educational materials necessary in teaching to read.
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Pezome

YdeHUuITe ¢ AUCIEKCUsl UMaT CrieNU(UIHH OOyYUTEITHH 3aTPyIHEHUS MPH TMPUA00MBaHE HA OCHOBHU
KOMIICTCHIIUM TI0 YEeTEHE M THcaHe. TAXHOTO OOyYeHHE € YCICIIHO, ako € MEPCOHATU3UPAHO U
WHIMBUIyaTHO. TOBa MOXKE J]a C€ IIOCTUTHE Ype3 pa3padoTBaHEe Ha IEPCOHATM3UPAHU CPE/IN 32 CICKTPOHHO
oOydeHne, KOUTO MOAMOMAarar OOy4eHHETO 0 YETeHE Ha y4YCHHIM C auciekcus. Crarusrta mpencTaBst
paMKa 3a Ch3JaBaHe Ha KOMIIOTBPHO-0a3upaHa rnepcoHannu3upana cpeaa. HeiHOTO sapo € KOHIenTyalleH
MOJICST Ha YETCHEe, YMATO pealin3allis B Cpeia 3a CJICKTPOHHO oOydeHHe, rmojanomaraiia 00ydeHUETo o
YeTeHE HA YYCHUIIH C TUCIICKCHS, TOAIIOMara BCHUKH €Taly Ha TIOATOTOBKA Ha 00pa30BaTEIHN MaTepUaIH,
HE00X0UMU 32 O0OYUICHUETO IO YETECHE.
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Abstract

The education of pupils with learning difficulties is very complicated due to great variety of their specific
cognitive abilities and psychological factors. It requires the use of personalized learning facilities that can
help achievement of their learning goals. For that reason, we design an adaptable system for development
of tools on the basis of suitable pedagogical methods and learning resources. The system provides facilities
for adaptation of learning units to the learning profile of each pupil. The substantial elements of this
adaptation technique are carried out by activities of the resource-developer. The paper presents an approach
to a description of these activities supported by the adaptable system. The adaptation bases on reusable
learning units that can be modified in correspondence with the learner’s profile, learning context or
scenario.

Pezrome

OO0y4eHNeTOo HA YUYCHHITU ¢ OOyYHTETHU 3aTPYIHEHHUS € MHOTO CIIOKHO TIOPAIH TOJSIMOTO pasHOOOpa3ue oT
TEXHHUTE Creu(UIHI KOTHUTUBHH CTIOCOOHOCTH U TICHXOJ0THYeckH dakTopu. To n3nckBa U3MOI3BAHETO
Ha TIePCOHAIM3UPAHN YUEOHHU CPECTBA, KOMTO MOTAT Ja MOMOTHAT 3a MOCTUTAaHETO Ha TEXHUTE y4eOHU
uenu. [lopaau Ta3u npuyrHa HUE IPOEKTUPAME aJaTUBHA CUCTEMa 3a pa3paboTBaHEe HA HHCTPYMEHTH Bb3
OCHOBA Ha TMOJXOJAIIN MEAArorMuecKu METoau U yueOHu pecypcu. Cucremara mpeaocTaBs Cpe/cTBa 3a
a/JlarTUpaHe Ha y4eOHHUTE eAUHUIN KbM YyueOHUS Tpodui Ha Bcekd ydeHHUK. ChIIECTBEHUTE €IEeMEHTH Ha
Ta3u TEXHHUKA 32 aJjanTallus ce OChIIECTBIBAT Ype3 ACHHOCTUTE Ha pa3paboTunka Ha pecypcute. Ctarusita
MPEACTaBs MOAXOJ KbM ONMCAHUETO HAa TE3W JEHHOCTH, IOAKPENEH OT aJanTHBHATa CHUCTEMA.
AgnanTanuara ce OCHOBaBa Ha MHOTOKPATHO H3IOJI3Ba€MU y4e€OHU E€IMHMIM, KOMTO MOTar jaa Obaar
MoIU(UIMPaHH B ChOTBETCTBUE C MPOQHIIa HA yUallns, y4eOHUS KOHTEKCT WU CIICHAPUSI.
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ISSN:0302 9743, DOI:10.1007/978-3-642-15431-7 29. SJR (Scopus):0.322 Q2 (Scopus)

Abstract

The paper describes a framework of adaptable e-learning environment for development of personalized e-
learning facilities for dyslexic pupils. One of its basic components is reuse platform that is necessary for
effective production and usage of e-learning resources. An ontology-based approach to design of this
platform is represented by an open semantic model.



Pesiome

CraruaTra omucBa paMKa 3a aJalTHBHA Cpela 3a eJIEeKTpOHHO oOyueHue 3a pa3paboTBaHe Ha
MEPCOHAM3UPAHU CPENICTBA 32 EIEKTPOHHO OOyueHHE 3a YUCHUIU C AWCIeKCUs. ENUH OT OCHOBHUTE M
KOMIIOHEHTH € Tutaropmara 3a e(peKTUBHO Ch37aBaHE M U3MOJ3BaHE HA PECYPCH 3a ICKTPOHHO 00yUueHre
U TiIXHaTa MOBTOpHA ymorpeda. [TomxombT KBM MPOCKTHPAHETO Ha Ta3u Iutardpopma, OazupaH Ha
OHTOJIOTHH, € MPEJCTABEH Ype3 OTBOPEH CEMaHTUUYEH MOJIEI.

[BS] Terzieva, V., Kademova-Katzarova, P., Andreev, R. A Multi-Agent Approach to Development of
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Abstract

Individuals with specific learning difficulties such as dyslexia have below-average learning performance.
The state regulations require such learners to be integrated in public schools, but they need specific teaching
methods, additional lessons with specially trained teachers, etc. We present a conceptual model of
environment for facilities development that serves teachers in providing personalized e-teaching (Fig. 1).
The model of Subject Domain (SD) defines a framework for educational process in two aspects —
psychologists’ and educators. The teacher’s representation of SD is goal-oriented. It determines basic
requirements to e-learning facilities. The model Cognitive Ability shows the specific cognitive abilities
necessary for achievement of main educational objectives in a concrete subject. They are fixed through
mapping SD description on the basic human cognitive abilities. In that way a learner’s cognitive profile is
determined by adequate to this SD learning characteristics. Model Pedagogical Room designs suitable
methodology for learning activities in interaction with the models Teaching Methods and Pedagogical
Instruments. The model Teaching — Learning Goals, which depends on the corresponding SD educational
goals, influences on the aforesaid two models. The models are context-independent (global), so the learning
facilities’ production requires contextualization. The model Learner serves for personalization.

Pesome

Xopara c¢bc cnenuuaHn 00yYUTENTHN 3aTPYIHEHUS, KATO HAIIPUMEP TUCIEKCHS, UMAT TI0]] CPETHOTO HUBO
Ha y4eOHU pesynTtard. J[bp)kaBHHTE pa3mopenOu M3UCKBAT TaKWBa ydyalld Ja ObJaT WHTETPUPAHU B
JTbP’KaBHUTE YUUIIUIIA, HO T€ C€ HYXAAAT OT CelM(PUIHN METO/IU Ha MPETo/IaBaHe, JOMbIHUTEIHU YPOIU
ChC CIEIUANHO 00ydeHu yuutenu u np. [IpencraBsiMe KoHIIENTyaleH MOJEN Ha cpeda 3a pa3paboTka Ha
WHCTPYMEHTH, KOATO OOCITYXBa YYUTEIUTE MPHU MPEJOCTABIHETO HA TEPCOHAIMU3UPAHO EJIEKTPOHHO
obyuenwue (¢ur. 1). Monenst Ha npeamernara obnact (I1O) ompenenst pamka 3a 0Opa3oBaTEIHUS TPOIEC
OT TJIeJHA TOYKA Ha MCHUXO0JI03uTe U mpemnopaBarenute. [Ipeacrassuero Ha [10 oT cTpana Ha yuuTens e
1eneBo opueHTupano. To ompenens OCHOBHUTE M3UCKBAHMSI KbM CPEICTBATa 3a €NEKTPOHHO OOydYeHHeE.
MonensT ,,KOorHUTHBHU CIOCOOHOCTH® TIOKa3Ba CEU(UIHUTE KOTHUTUBHU CITIOCOOHOCTH, HEOOXOIUMHU
3a TOCTUTaHe Ha OCHOBHUTE 00pa3oBaTelHH IIeNId MO KOHKpeTeH mpeaMmeT. Te ce ompenensT upes
chrocTaBsiHe Ha onucanueTo Ha [1O ¢ OCHOBHHTE KOTHUTHBHHU CITIOCOOHOCTH Ha ydamure. [1o To3u HaunH
KOTHUTHUBHUSAT MPOQIIT HA YUaIlus ce Onpeneis oT ajekBaTHu Ha Ta3u [10 xapakrepucTuku Ha o0ydeHue.
Monenst ,,Ilenarorudecko MpoCTPaHCTBO  MPOEKTHUPA TOXOSIIA METOIOJIOTHSI 32 Y4eOHU IEMHOCTH BHB
B3aMMOJICHiCTBHE C MoJenuTe ,,MeTonu Ha mpemnogaBaHe u ,,llemarornuecku MHCTpyMEHTH . MoaensT
LlIpenonaBane - llenn Ha 00y4eHHETO , KOWNTO 3aBUCH OT CHOTBETHHUTE oOpa3oBarennu mnenu Ha [10, kato
BJIMSIE BHPXY FOPECIIOMEHATUTE JBa Mojiena. Mo/ienTe ca KOHTEeKCTHO-HE3aBUCUMU (TTI00ATHH), TaKka de
IIPYU CH3/1ABAHETO HA YUEOHHUTE pecypcu ce U3UMCKBAa KOHTEKCTyanuszamnus. Monenst ,,O0ydaeM™ ciyxku 3a
MepCOHANIU3AIHSL.
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Abstract

One of the continuing challenges of education is enabling those who attempt to improve teaching and
learning to take advantage of the rapidly changing new environment created by information and
communication technologies. To do so, educators should engage in re-assessing learning and teaching
practices and use new technologies to enhance educational process and support collaboration. This paper
has tried to clarify the nature and concept of web-based learning and some of the issues and implications
of the learning and teaching within a web-based learning environment.

Pesiome

EnHo oT mpoabipKaBanuTe mpeIu3BUKaTeNICTBa B 00pa30BaHUETO € J1a CE J1aJ1e Bb3MOXKHOCT Ha TE€3H, KOUTO
CE OMUTBAT J]a MOAOOPAT MPEIOAaBaHETO U YUEHETO, J1a C€ BH3IMOI3BAT OT OBP30 MPOMEHSIIATa Ce€ HOBa
cpena, ch3lazeHa OT MHPOPMAIMOHHUTE UM KOMYHHMKAIIMOHHUTE TEXHOJOTHMH. 3a Ja HampaBsT TOBa,
MpenoaBaTeIuTe TPsiOBa /1a Ce aHTAKUpAT C MPEOLICHKa Ha MPAKTUKHUTE 32 YUYCHE M MpernojaBaHe U Ja
M3I0JI3BaT HOBU TEXHOJIOTHH 33 MOA0OpsSIBaHEe Ha yU4eOHMSI IPOIEC U MOAKPETa Ha ChbTPYIHUYECTBOTO. To3u
JTOKJIa/1 C€ OTUTBA J1a U3SICHU €CTECTBOTO M KOHIIEMIIUATA 32 ye0-0a3upaHoTo 00yueHHEe, KAaKTO U HSIKOU OT
poOJIeMUTE U MOCIETUIIUTE OT YUSHETO U MPernoaBaHeTo B ye0-0a3upana yuebHa cpena.

[B7] Terzieva, V., Paunova, E., Kademova-Katzarova, P., Stoimenova, Y. Implementation of ICT-Based
Teaching in Bulgarian Schools. Proceedings of 8th International Conference on Education and New
Learning Technologies EDULEARN14, 6497-6506, 2014, ISBN: 978-84-617-0557-3, ISSN: 2340-1117

Abstract

In today's society, ICTs are an essential part of everyday life. They are integrated in work and leisure and
consequently have to be engaged on large scale in the education process too. ICT offer teachers and
students a powerful support in teaching and learning experience. The paper investigates the Bulgarian
teachers’ attitude to the ICT-based teaching. The purpose is to define the place of ICT in the context of
traditional education. Technological skills are of vital importance for development and rise of education.
We examine the teachers’ points of view and make analysis regarding: learning subjects; teachers’ role
and influence on students; challenges of introducing technology enhanced teaching as well as when,
where and how to implement them in the educational process. In addition, we explore how the variety of
technology-based approaches matches with classroom education nowadays. The paper analyses also
diverse pedagogical methods that take advantage of new learning technologies and their application in
different teaching-learning situations. We also examine the institutional support, which the teachers in
Bulgaria receive with applying the new technologies in the school education. The use of new generation
ICT, together with the classical teaching methods, help to realize the goals and problems in each subject
(e-learning concept). Migration of traditional instruments for schooling to the new enhanced learning
technologies allows the learning process to be managed both individually and as a whole. The variety of
e-learning methodologies ranges from computer-based training to serious games and innovative facilities
such as augmented and immersive virtual reality. Some examples of effective teaching strategies
exploiting ICT tools in different subjects across the curriculum are discussed. An overview of benefits and
drawbacks of the technology enhanced education are presented.



Pezome

B nremnoTto obmectBo UKT ca chiiecTBeHa 4acT OoT €xeqHEBHUETO. Te ca mHTerpupaHud B paborara u
CBOOOTHOTO BpeMe, U OM cielBajo Aa ObJaT aHTAKUPAHU B TOISIM Maial u B 00pa30BaTEeIHUS MPOIIEC.
UKT npennarar Ha y4uTenuTe M YYCHHUIIMTE MOIIHA MOJKpENna B MPErnojaBaHeTo U yueHeTo. JlokmaabT
M3cJeBa OTHOIICHUETO Ha OBJITapcKUTE YUUTENH KbM NpenoaaBaneTo, 6azupano Ha UKT. Llenta e na ce
onpenaenu Msictoto Ha KT B koHTeKCTa Ha TPAAUIIMOHHOTO 00pa3oBaHue. TeXHOJOTHYHUTE YMEHUS €A OT
KU3HEHOBAKHO 3HAUCHUE 33 PA3BUTHUETO M yCIieXa Ha 00pa3oBaHMETO. Pasmiexaar ce rieAHUTE TOYKU Ha
YUUTEIUTE U C€ MPaBU aHAIU3 CIPSAMO Y4eOHUTE MPEaMETH, pOJisAiTa HA YYUTEIUTE U BIUSHUETO BHPXY
YUYCHUIIUTE, MPEIU3BUKATEIICTBATA [IPU BHBEXKAAHETO HA TEXHOJIOTHYHO MOI00PEHO IpenojaBaHe, KakTo 1
KOra, KbJIe U KaK Jia ce Mpuiarat TeXHOJOTHUTE B 0OpazoBarenHus npoiec. OCBeH TOBa ce M3CieaBa Kak
Pa3HOO0PA3UETO OT TEXHOJIOTHUYHO OA3UPAHU MOAXOAH C€ ChOTHACS C 00YUEHUETO B KJIAC B THEIIHO BpEME.
CrarusTa aHanu3upa ¥ pa3IndHy MeJarornueckd METOAU, KOUTO CE€ BB3IOJI3BAT OT HOBUTE 00pa30BaTEIHU
TEXHOJIOTHH H TSAXHOTO MPWJIOKEHUE B PA3IMUHU y4eOHH cUTyanuu. Pasriexxiame u HHCTUTYIIMOHATTHATA
MOJKpena, KoATO yuyuTenuTe B bbarapus nomyyaBar npy npujarane Ha HOBUTE TEXHOJIOTUH B YUHIIUITHOTO
obpazoBanue. M3momsBanero Ha HWMKT oT HOBO TMOKOJIEHWE, 3a€MHO C KJIACHUYECKHTE METOAM Ha
MperojaBaHe, moMara 3a peaju3upaHe Ha HEeNUTe U 3aJa4iTe MO BCeKH ydyeOeH mpeaMeT (KOHUEMIus 3a
CIIGKTPOHHO 00ydeHue). Mwurpanuara OT TpPaTUIMOHHA HWHCTPYMEHTH 3a OOY4YCHHE KBbM HOBHTE
YCBBBPILIEHCTBAHN TEXHOJOTHH 32 00y4YeHHE IMO3BOJISIBA MPOLIECHT Ha OOyueHHUE /1a Ce yIpaBisiBa KaKTo
WHJIMBUIYaJIHO, TaKa U KaTo LsU10. Pa3HOOOpa3ueTo OT METO0JIOTHH 32 €JIEKTPOHHO 00y4eHUe Bapupa ot
KOMITIOTHPHO-0a3upaHo 00yueHne 10 CEpUO3HU UTPU M MHOBAaTUBHU CPEJICTBA KaTo 100aBeHa U MmoTarsa
BUpTyaiqHa peanHocT. OOChXKIaT ce HAKOM NpuMepu 3a e(EeKTUBHU CTpaTerdd 3a NperojaBaHe,
usnomsBaiy KT uHCTpyMeHTH B pa3nuyHU peaMeTH oT yueOHata nporpama. [Ipeacrasen e nperien Ha
MPEANMMCTBATa U HEIOCTATHIIMTE HA TEXHOJIOTHYHO OJ0OPEHOTO 00yUEHHE.

[B8] Terzieva, V., Todorova, K., Kademova-Katzarova, P., Andreev, R. Teachers’ Attitudes towards
Technology Rich Education in Bulgaria. Proceedings of 8th International Conference on Education and
New Learning Technologies EDULEARN16, 1232-1241, 2016, ISSN: 2340-1117, ISBN: 978-84-608-
8860-4, DOI: 10.21125/edulearn.2016.1255

Abstract

The recent rapid development of technology has made it an essential part of youths’ life and therefore it is
rather a good and sound idea for it to be engaged in school education as well. Most educators adopt
technology in their work in order to facilitate and support the teaching—learning process. Many studies
indicate that ICT (Information and Communication Technology), particularly in terms of classroom
practices, has an impact on the quality of teaching. This impact can be assessed by examining teachers’
experience with the innovative tools for teaching and learning. Our research presents the practice in
implementation of ICT in Bulgarian schools in order to reveal its potential to support and improve
education. The main purpose is to investigate teachers’ opinions on the subjects related to technological
integration in their work. Data was collected through an online anonymous survey from 190 teachers, most
of whom regularly attended symposia for innovative teachers.

The questions in our study explore several issues: (1) in which pedagogical approaches do teachers
utilize ICT tools most extensively; (2) what technology-supported learning activities are used according to
the different students’ needs; (3) how often different types of technology-based learning resources are used,
(4) what kind of digital resources or training games are used in the educational process according to their
making — ready-to-use, adapted or created by themselves; and (5) how the respondents assess the utility of
e-learning resources. The paper discusses further topics in our questionnaire concerning ICT
implementation in schools. In addition, we analyse the correspondence between teachers’ classroom
practice in usage of various technology enhanced learning resources and the learning subject.



Findings show that teachers use various ICT supported learning activities (demonstrations, simulations,
group tasks, additional materials for extra or self-study, etc.) in conjunction with the traditional pedagogical
formats. This blended approach forms so called technology rich teaching/ learning environment. Thereby
educators aim to improve students’ comprehension and engagement. An analysis of specific relations
between teachers’ opinions and technology incorporation practices is presented. Handling both the
responses and the comments received from the questionnaire enables us to build an actual picture of the
current state of ICT usage in the context of classroom education in Bulgaria. Furthermore, some discussions
concerning possible ways to provide technology enhanced teaching and sources of appropriate e-learning
resources are given. Suggestions for good practices in technology implementation and achievement of more
effective learning are discussed.

Pezrome

BBp30TO pa3BUTHE HA TEXHOJIOTHUTE B IMOCJIEAHO BpEME ' HallpaBU ChILIECTBEHA YaCT OT KHBOTA Ha
MJIaJIMTE XOpa M 3aToBa HjesATa Te 1a ObAaT BKIOUYEHU U B YUIIIMITHOTO 00pa3oBaHue € J00pa U pa3yMHa.
[ToBeueTo mpernogaBaresid Bb3IPUEMAT TEXHOJIIOTHUTE B CBOsITa paboTa, 3a J1a YJIEeCHAT U MOJIIOMOTHAT
mpoleca Ha mpenojaBaHe u yueHe. MHoro npoyusanus rnokassar, ue UKT (undpopmannonsu u
KOMYHUKAI[MOHHHU TEXHOJIOTHH) OKa3BaT BIMSHIE BbPXY KaueCTBOTO Ha MPEToiaBaHe, 0COOEHO KOraTo ce
npuiarar B kjiac. ToBa Bb3JIEHCTBUE MOXKE J]a CE€ OIL[CHH Ype3 U3Ccje/IBaHe Ha OMUTA Ha YUUTEIHUTE C
WHOBATHBHUTE MHCTPYMEHTH 3a IIperoiaBaHe U yueHe. ToBa n3cieBane MpecTaBs MPAKTHKUTE 32
npunarane Ha KT B Obirapckute yuumnuiia, 3a a pa3kpre NOoTEeHI[MaNa UM 3a oJroMaraie u
nofo0psiBaHe Ha oOydeHueTo. OCHOBHATA 1L € JIa CE MPOYYaT MHEHUSATA HA YYUTEIINTE 110 TeMaTHUKaTa,
CBbp3aHa C MHTETpalMsITa Ha TEXHOJIOTUUTE B paboTara uM. J[aHHUTE ca chbOpaHU Ype3 aHOHUMHO
OHJIalH npoyuBaHe cpen 190 yuurenu, moBe4eTo OT KOMTO PEAOBHO MOCEIIaBaT CEMUHAPH 33 YUUTEIN
MHOBATOPH.

Brrpocute B HameTo U3CieIBaHe U3CIICABAT HIKOIKO TeMH: (1) B KO MearornaecKy MOIX0I1 YIHTEITUTE
usnonsBar Hail-mupoko UKT unctpymenTH; (2) KakBU TEXHOJIOTUYHO-MIOAKPENICHH y4eOHH ACHHOCTH ce
M3IIONI3BAT CIIOpE/ PA3JIMYHUATE HYXKIU Ha yu4eHHIHTE; (3) KOJIKO YeCTO CE M3IOJI3BAT PA3IMYHHU BHIOBE
TEXHOJIOTHYHO-0a3upaHu yueOHH pecypcH; (4) KaKbB BUJA AUTUTATHU PECYPCU HIIM OOYYUTETHH UTPU Ce
M3ION3BaT B 00pa30BaTelHHs TPOIEC CIOpe] HayMHAa Ha Ch3AaBaHETO WM — TOTOBH 3a YIOTpeda,
aJIaTITUPaHK WK CH3AAJICHU OT CaMUTE aHKeTHpaHU; U (5) KaKk aHKETHPAHUTE OIEHSIBAT MOJE3HOCTTa Ha
eNIEKTPOHHHUTE YueOHU pecypcu. B crarusrta ce pasmiexaar W JOIMBJIHUTEIHH TEMU OT HalllaTa aHKeTa,
cBbp3anu ¢ BHeapsaBaHero Ha UKT B yumnumiara. OcBeH TOBa, ce aHANIM3UPAT 3aBUCUMOCTTa MEXITY
MpUJIaraHeTo Ha Pa3JIMYHU TEXHOJIOTWYHHM Y4eOHM pecypcH B MPAKTUKaTa HA YYUTEIHUTE B KJac CIOpen
yueOHHUs TpeaMeT. Pesyartarure mMoka3Bar, 4e YYUTENUTE HW3MON3BAT pa3Nu4YHU y4eOHU JeHHOCTH,
nogmomoraatu ot KT (meMoHCTpaluu, CUMYNIAIuK, TPYIOBH 3a7a4H, JONBIHUTSIIHA MaTepHalu 3a
JOMBIHUTETHO WM CaMOCTOSTENIHO OOy4YeHHE M Jp.) BbB BpPb3Ka C TPATUIMOHHUTE TENarOrHYeCKH
dbopmaru. To3u cmeceH moaxon Gpopmupa T.Hap. TEXHOJIOTHYHO oborareHa yueOHa cpena. [lo To3u HaumH
MIPETO/IaBaTENIUTE Ce CTPEMST JIa MOA0OPAT pa3dUpaHEeTO U aHTAKUPAHOCTTa Ha yueHulute. [Ipencrasen e
aHAIN3 Ha CHCIU(PUYHA BPB3KH MEXKIYy MHEHHITA Ha TPEMONaBaTelIMTe W ChOTBETHUTE IMPAKTHKH 3a
BHeJpsBaHE Ha TexHonoruu. OO0paboTkaTa Ha OTTOBOPUTE M HA KOMEHTApUTE, MOJYUYeHU B aHKETara, JaBa
BB3MOKHOCT Jla C€ M3rpajy peajlHa KapTHHA Ha TEKYIIOTO ChCTOsHWE Ha u3noisBaHeto Ha UKT B
KOHTEKCTa Ha 00y4eHHeTo B kinac B bearapus. OcBeH ToBa ca TUCKYTHPAaHU HSIKOU Bh3MOKHU HAYMHU 32
OCHTYpsIBaHE Ha TEXHOJIOTHYHO MOJIKPETICHO MPEToIaBaHe, KAKTO M M3TOYHHUIIN Ha ITOIXOISAIIH SIICKTPOHHH
yuebHu pecypcu. OOChIeHU ca MPEUIOKEHUs 32 TOOpU MPAKTUKH TpU MpHUIAraHe Ha TEXHOJIOTHHTE 3a
MIOCTUTaHe Ha Mo-e(eKTUBHO O0yUEHHUE.




[B9] Terzieva, V., Pavlov, Y., Todorova, K., Andreev, R., Kademova-Katzarova, P. Utility and
Suboptimal ICT-Based Teaching in Bulgarian Schools: Preferences Based Approach. Proceedings of 8th
International Conference on Education and New Learning Technologies EDULEARN16, 1208-1218,
2016, ISBN:978-84-608-8860-4, ISSN:2340-1117, DOI: 10.21125/edulearn.2016.1250

Abstract

Nowadays technology is everywhere and the field of education is not an exception. Information and
Communication Technologies (ICT) are integrated on a large scale into the educational process and offer
powerful tools that support teaching practices. Therefore, we have conducted a survey among 190 Bulgarian
teachers, mostly from primary schools, about their view on the ICT usage in class work. The main purpose
is to reveal the place of modern technologies in the context of classroom education. We try to examine the
teachers’ experience and analyse the ICT usage in terms of technology implementation during classroom
activities in different learning subjects — knowledge delivery, exercises, examining/ testing and project-
based work as well as extracurricular education and homework. At the same time, we investigate the usage
of educational games in the aforementioned activities.

The survey findings are considered in relation to the opinion of teachers with more than 20 years’
experience in the implementation of ICT tools in their practice (experts-teachers). Their views on the ICT
usage in teaching, particularly in acquiring new knowledge and exercise, are obtained by mathematical
approach. It is founded on the normative decision-making approach (utility and probability theory)
combined with stochastic approximation and mathematical models. The main point is the estimation and
analytical representation of expert’s teachers’ subjective preferences made on the basis of their experience.
An application of this approach in decision-making process concerning the aforementioned issue is
presented. The mathematical formulation serves for development of a tool that evaluates individual experts-
teachers’ preferences. The precise formal description and modelling of the decision-makers’ objectives
permit rational behaviour in this complex problematic.

A utility function that represents these preferences is build. It forms the core of the mathematical model.
It determines, in agreements with the teachers’ preferences, the best degree of technology integration in the
two most common teaching activities — knowledge delivery and classroom exercises. The purpose is to
estimate the grade of ICT usage for the particular educational activities based on teachers’ preferences as
utility functions which reflects their own experience. As a result an optimal allocation of ICT resources
usage across teaching activities based on the analytical model is derived and illustrated. The investigation
also gives the possibility to make recommendations for the rational usage of ICT tools in accordance with
the intended purpose for various subjects and type of educational activities.

We analyse how the findings both from the conducted survey and the teachers’ assessment of ICT
resources’ utility match with the experts-teachers’ recommendations. The comparative analysis shows that
there is some disparity between the expert’s suggestions and the actual technology integration usage in
teaching practice. A discussion about the possible reasons for this fact is given. A specific relation between
teachers’ self-assessed ICT competence and professional experience is presented. The outcomes of our
survey and their analysis are intended for policy makers and stakeholders to plan actions for further
teachers’ professional development.

Pezrome

B nHemHO BpemMe TEXHOJOTHUTE ca HaBCAKBAE M cdepara Ha 0OOpPA30BAHMETO HE € H3KIIIOUEHUE.
Nudopmarmonnnre u koMyHHKanuoHHW TtexHonoruu (MKT) ca wuHTerpupanu B TONsM Mamad B
oOpa3oBaTeTHUS TPOIIEC W ca MOIIHU MHCTPYMEHTH, KOUTO MOJIOMarar mpolieca Ha mpernoaaBade. BB
BpB3Ka C TOBA € MPOBEACHO npoyuBaHe cpea 190 Obarapcku yuyuTenu, MpeAUMHO OT HaYallHU YUYHIIUIIA,
OTHOCHO MHEeHHEeTO MM 3a u3noi3BaHeTo Ha MKT B kimac. OcHOBHaTa 1€l € Ja ce pa3kpue MsACTOTO Ha
ChBPEMEHHUTE TEXHOJIOTUH B KOHTEKCTa Ha 00yueHueTo B kiac. L{enrta e 1a ce mpoyun onuTa Ha yIUTEIUTe
U 1a ce ananusupa usznonszBanero Ha KT mo oTHomeHne Ha M3M0A3BaHETO HA TEXHOJIOTHH MO Pa3InYHU
y4eOHHM TpeaMETH N0 BpeMe Ha y4eOHUTE JEHHOCTH B KJac — MPEJOCTaBsHE Ha 3HAHUA, YIPaKHEHUS,
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M3IUTBAHE/TECTBAaHE M PabOTa MO MPOEKTH, KAaKTO M MPU HU3BBHKIACHO OOYYEHHE W JIOMAIIHU PabOTH.
ChIEeBpEMEHHO € M3CIEBAaHO U U3IOJI3BAHETO HAa 00pa3oBaTeIHU MIPU B FOPECIIOMEHATUTE JEHHOCTH.
Pesynrarure oT Ipoy4BaHETO ca CHIIOCTABEHU C MHEHHUETO HAa YYUTENU ¢ 1oBeue oT 20 roAWHU ONMT IIPU
nznon3paneto Ha KT cpenctBa B pakTukara cu (ekcepTH-yuuTenn). TeXHuTe MHEHUS 3a U3I10J13BaHETO
Ha UKT B o0ydueHnero, 0coOEHO MpH MPUAOOMBAHE HA HOBH 3HAHWS M YIIPAKHCHHS, Ca TIOTYYCHH upe3
MareMarudecku noaxoa. Toil ce ocHOBaBa Ha HOPMAaTUBHUS MOJXOJ 32 B3€MaHE Ha pelleHus (Teopus Ha
MOJIE3HOCTTA U BEPOATHOCTUTE ), KOMOMHHUPAH ChC CTOXACTHYHA AalPOKCUMAIIHS U MaTEeMaTHYECKU MOJICIIH.
OCHOBHUAT MOMEHT € OLICHKaTa M aHAJUTUYHOTO IpPEICTaBIHE Ha CYOEKTUBHUTE NpPEINOYUTAaHUS Ha
YUUTEIUTE-eKCIePTH, MPUJOOUTH Bh3 OCHOBA HAa COOCTBEHUS MM ONHUT. [IpeacTraBeHo € IpuiIokeHHeTo Ha
TO3H ITOJXOJ B IIPOLieca Ha B3€MaHe Ha pelleHHs] B TOPEIIOCOUEHUTE yueOHU JeHOCTH. MaremaTiueckara
(bopMynHpOBKa CITYKH 3a pa3paboTBaHe HA MHCTPYMEHT, KOHTO OIEHSBA MHAMBHUIYATHUTE PEATIOUNTAHHS
Ha yuurenure-ekcreptu. IIpenusHoTo (opmanHO omMcaHuWe M MOJEIMpAHE Ha IeUTEe Ha B3EeMAallUTe
pelIeHHs 1aBa Bb3MOXKHOCT 3a pallMOHAJIHO TOBEIEHHE B Ta3W CIOXHA mpobiemaruka. [loctpoena e
(GyHKLUS Ha [TOJIE3HOCT, KOATO IPEACTaBs Te3U npeanodutanus. Ts popMupa sapoTo Ha MaTeMaTH4eCcKHsl
MOJIET U OTpe/eNis, Ha 0a3aTa Ha MPEANOYUTAHUATA Ha YUYUTEIUTEe, Hal-100para CTeNeH Ha HHTEeTrpalus Ha
TEXHOJIOTUUTE B IBETE HAl-UECTO CPELIaHu y4yeOHU JeMHOCTH — NPEAOCTaBsiHE Ha 3HAHUS U YIPaKHEHUS
B Kiac. Llenra e na ce ouenu crenenra Ha nsnonssade Ha KT 3a Te3n KOHKpeTHH IEHHOCTH Bb3 OCHOBA
Ha IPENOYNTAaHUITA Ha YUUTEJINTE KaTo (DYHKIIMU Ha MTOJIE3HOCT, KOUTO OTpa3siBaT TEXHUS COOCTBEH OIMUT.
B pesynrar Ha TOBa M Bb3 OCHOBAa Ha AHAJIMTUYHMS MOJENI € HM3BEACHO M II0KAa3aHO ONTHUMAJIHO
pasnpeznenenue Ha nsznonszaneto Ha KT pecypcu B yueObnute neitHoctu. M3ciaenBaHero chllo Taka gaBa
BB3MOXKHOCT Ja CE€ HampaBsAT IPEnopbkH 3a panuoHanHoTo m3noisBaHe Ha MKT cpencrBa, cnopen
IPEJHA3HAYEHUETO UM, 3a pa3IMYHK NpeAMETH U BUJOBE 0Opa3oBaTenHu JeiHocTu. HampaseH e aHamu3
JOKOJIKO KaK PE3yITaTUTe OT IPOBEICHOTO IIPOYYBAHE U OLIEHKATA, 1aJIcHa OT YYUTEIIUTE, 3a MOJE3HOCTTa
Ha KT pecypcure cbBnazar ¢ npenopbKUTE HAa yUUTEINUTE-eKCepTH. CpaBHUTEIHUAT aHAJIN3 II0KA3Ba,
Y€ MMa U3BECTHO HECHOTBETCTBUE MEKY IPEUIOKECHUATA HA €KCIIepTa U JEHCTBUTEIIHOTO U3II0I3BaHE HA
TEXHOJIOTMYHU CPEACTBA B IIPENOAABATENICKATA IPAKTUKA. Pa3miexnany ca Bb3MOXKHHUTE IPUUNHU 32 TOBA.
[IpencraBena e crneuuduuHara 3aBUCUMOCT Mexay camoounenkara Ha WMKT kommerenTHOCTTa Ha
yuuTenure M npodecuoHamHMsT MM ONMUT. Pe3yaratuTe OT NpPOyYBAaHETO M TEXHUAT aHalU3 ca
IIpeIHa3HauYeH!U 3a Te3U, KOUTO OTroBapsT 3a pa3padOTBaHETO HA MOJUTUKU U 3a JAPYrH 3aUHTEPECOBAHU
CTpaHH, 32 J1a ce IJIaHUparT JASUCTBUS 3a M0-HATATBIIHO MPO(GECHOHAIHO pa3BUTHE HA YUUTEIIUTE.

[['1] Terzieva, V., Pavlov, Y., Todorova, K., Kademova-Katzarova, P. Utility and Optimal Usage of ICT
in Schools. ACM International Conference Proceeding Series, CompSysTech'17, 2017, 1369, pp. 302-
309, ACM, 2017, ISBN: 978-1-4503-5234-5, DOI: 10.1145/3134302.3134345

Abstract

The main purpose of this study is to reveal the usage of modern tools in the context of school education.
We examine teachers’ practice concerning the implementation of technology in diverse classroom activities.
Further, we estimate and represent teachers’ subjective preferences in accordance with their experience.
The estimation is calculated by an application of the normative decision-making approach, stochastic
approximation, and mathematical modelling. Utility functions that represent teacher-expert’s preferences
about presentations, virtual laboratories, and educational games respectively are derived. The optimal
degree of usage of these ICT-based learning resources in classroom activities is determined. The goal is to
estimate the portion of technology-supported resources, which should be used in the educational process so
as to be useful.

Peztome
OcHoBHaTa 11e]1 Ha TOBa M3CJIEIBAHE € J1a CE€ pa3KpHe HW3IMOI3BAHETO HAa CHBPEMEHHUW WHCTPYMEHTH B
KOHTEKCTa Ha YYMIUIIHOTO oOpa3oBaHue. Pasriexna ce mpakTHKara Ha YYUTEIUTE MO OTHOIIEHUE Ha
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BHE/IPSIBAHETO HA TEXHOJIOTUU B Pa3HOOOpa3HU JEeHHOCTH B KiacHara cras. OCBeH TOBa, C€ OLEHSBAT U
MIPEJICTaBAT CYOCKTUBHUTE MPEANOUNTAHUS HA YUYUTEIIUTE B ChOTBETCTBUE C TeXHUS onuT. OLeHkara ce
M3YMCIIABA UPE3 MpUjlaraHe Ha HOPMaTUBHUSA [TOJIXO/] 3@ B3EMAaHE HA PELIEHM ], CTOXaCTUYHA allpOKCUMALINS
W MaremMaruyecko Mojenupane. WM3Bexnar ce (QyHKIMM Ha TOJE3HOCT, KOWUTO IPEACTaBisIBar
NPEANOYNTAHUATa HAa YUHUTENA-EKCIEepT CHOTBETHO KbM MPE3CHTAIlMH, BHUPTYaJHH J1a0Oparopuu u
oOpazoBarennu urpu. OnpeneneHa e onTUMaIHaTa cTereH Ha unon3BaHe Ha Te3u MKT-6a3upanu yuebuu
pecypcH B IeHHOCTUTE B KilacHara cras. LlenTa e na ce olieHH AeabT Ha TEXHOJIOTUYHO MOIIOMOTHATUTE
CpezcTBa, KOUTO J]a C€ M3MOI3BaT B 00pa30BaTeIHUs IPOIIEC, TaKa 4e Ja ObJar MOJIe3HH.

[T2] Paunova-Hubenova, E., Terzieva, V., Dimitrov, S., Boneva, Y. Integration of Game-Based
Teaching in Bulgarian Schools — State of Art., in Ciussi M. (ed.), Proceedings of 12th European
Conference on Game-based Learning ECGBL 2018, pp. 516-525, Academic Conferences and Publishing
International Ltd., 2018, ISBN: 978-1911218-99-9 (print) 978-1-512764-00-6 (E-book), ISSN: 2049-
0992

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.

Pezome

HeotnaBHamHoTo MacoBo u3noi3BaHe Ha MH(GOPMAMOHHU U KoMyHUKallMoHHU TexHonoruu (MKT) cunno
NOBJIMS Ha TPAJAULUOHHUTE 00pa3oBaTeNHU NOAXONU. B crarusita ce u3cieABa HHTErpauusaTa Ha
oOy4yeHuero, 6a3supaHo Ha UTrpu B Obirapckure yuumnuia. [IpencraBeHo € m3cienBaHe, OCHOBAaHO Ha
ISUTOCTHO OHJIAMH Mpoy4yBaHe 3a M3IOJI3BAaHETO Ha 00pa30BaTeIHU UIPU B yueOHATa MPaKTHKa. AHKeTara
BKJIIOYBA 3a/IbJIO0YEHO H3CJIEe/IBaHE HA JIBE KAaTErOpUU PECHOHJIEHTH - YUUTEIH U YUCHMIIM 332 TEXHHUTE
BB3IVIEAM 32 UTPOBU3ALIMATA U KaK TS C€ MpuUJIara, 3a Jia ce moJo0py NpeACcTaBIHETO U aHTXXUPAHOCTTa Ha
yuenuuute. [IpoyuBaHeTo u3cienBa HarlacuTe Ha YYEHHUIIUTE 4Ype3 TPU pa3jIMuHU BBIPOCHHUKA, B
3aBHCUMOCT OT Bb3pacTTa UM. [oemusr Opoit yuactHunM - Haa 1600 yuurenu u o6uio Hag 8000 yuenunun
OT TPUTE BH3PACTOBH IpyNH (HayaJIHU, OCHOBHM M CPEAHM YUWIMILA), [TOKa3Ba, Y€ MPOYYBAHETO JlaBa
HaJEK/HA HallMOHAJIHA MPEACTaBUTENHA KapTHHA. B M3ciieqBaHeTo ce aHaIM3upa KOJIKO YE€CTO M B KOM
Mearoru4ecky JeWHOCTH c€ Mpuiiarar cepuo3Hu Urpu. OTroBOpuUTE HA YUHUTEIMTE CE€ CPaBHIBAT C
OTIOBOPUTE HA YUYEHHIIUTE, 3a J1a CE YCTAHOBU JAJM OYaKBaHMITA HA T.HAP. JUTHTAJIHO IOKOJIEHHE ca
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u3nbiHeHn. OCBEeH TOBAa ce aHAJIM3UpaT pelraBammre (pakTopu 3a YCIEUIHOTO NMpHJaraHe Ha UTPHUTE B
00y4eHHUETO B KJIac, KaTo OLIEHKA Ha yUYEHHUIIUTE U YYUTEIUTE 3a MOJIE3HOCTTAa Ha 00pa30BaTEIHUTE UTPH,
TSAXHATa Y€CTOTA Ha U3I0I3BaHEe, HATMUMETO HA MOAECPHO TEXHOJIOTHYHO 000PYABaHE U MOAXOAI cOPTyep
B y4MJIMILAaTa. B nonbiiHEeHUE, T KaTO U3MOJI3BAHETO HA MTOIXO/, OCHOBAH Ha UI'PH, 3aBHCH OT Harjacara
Ha YYUTENINTE, € U3CJIEABAHO HUBOTO HA TAXHATa TEXHOJIOIMYHA WA KOMIIIOThPHA KOMIIETEHTHOCT U JAJIH
T€ MpPUTEXKABAT YMEHMSITA, HEOOXOAMMH 3a MOJAXOASIIA MHTErpalus Ha oOpa30BaTelHU UIPU B TAXHArTa
IpaKkTUKa. 3a J1a ce MpeleHu Kak 0a3upaHOTO Ha WIPU MpErojaBaHe HAUCTHHA BIIMSE BbPXY OMUTA Ha
y4alluTe, CE CPaBHABAT OTTOBOPUTE HA YUUTEIIUTE C TE3U HA yUYCHULIUTE. Pe3yinratuTe no3BoisBaT TEXHUTE
IJIEJTHA TOYKH JIa C€ aHAIM3HPAT U MOKA3BaT Kb/1€ ca HEOOXOANMH 3HAYUTEIHHU MOJ00pEHHs. 3a M0-TOYHOTO
pa3bupaHe Ha MHEHUSATA Ha PECIOHJEHTUTE OT JIBET€ KaTeropuu Ce OLEHSBAT U OOCHXKIAT TEXHUTE
CBOOOIHM KOMEHTApH U OTTOBOPH HA OTBOPEHU BBIIPOCH.

[T3] Terzieva, V., Paunova-Hubenova, E., Bontchev, B. Identifying the User Needs of Educational
Video Games in Bulgarian Schools. Proceedings of 12th European Conference on Game-based Learning
ECGBL 2018, pp. 687-695, Academic Conferences and Publishing International Ltd., 2018, ISBN: 978-
191121899-9, ISSN: 2049-0992

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 project-based research in automatic construction of educational video games.

Pesiome

[Ipe3 mocneanuTe aeceTuneTuss o0yueHnero, 6asupaHo Ha UTPH, MPUI00MBA BCE TIO-TOJISIMA TTOMYASIPHOCT
B MHOI'O CTPaHM IO CBETA. YUEHETO Upe3 KOMMIOTHPHHU WUIPH JaBa HA YUYEHULIUTE HSKOM HEOCIIOPUMU
MIPEANMCTBA TIPe]] KJIACHIECKOTO O0ydeHHUe: YUCHHUIIUTE ca MOTUBHUPAHU Ja y4ar; Te ca aKTHBHA 4acT OT
yueOHUs mporiec; nHbopMaIusaTa ce NpUA0ONBa MO MPHUATEH HAYUH U C€ 3alIOMHS 32 MO-IBJIBI IIEPHO OT
BpeMe; YYCHHUIIUTE DPa3BHUBAT IO-TIOJIOKUTEITHO OTHOIICHHE KBbM TIpenMera. BbIpekun HEChbMHEHHTE
MpeIMMCTBA Ha W3IMOJI3BAaHETO Ha 00pa30oBaTeIHH WUIPU B y4eOHMS MpoOLeC, Ta3u MPAKTHKa BCE OLIE €
HEeTomyJIsipHa B CTpaHW karto bearapus. [locnmemHute mpoydyBaHWsS TOKA3BaT, Y€ TMOBEUETO OBJITAPCKU
YUUTENH HE Ca HAIMTBJIHO 3aI03HATH C KOHIETIHATA U MPHIOKEHUETO Ha ydeOHuTe urpu. Tazu crarus
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odepTaBa Hali-BaXHUTE KOHCTATAIMH OT U3CIeIBaHe, POKYCHUPAHO BEPXY HACHTU(DUIIMPAHETO HA HYKIUTE
Ha IleieBara MoTpeOuTencKka rpymna (y4uTelad W YYCHHIM) OT CHenudUYHA BUIOBE OOpa30BaTEITHU
KOMITIOTHPHH UTPU B ydeOHaTa mpakTuka. M3cieaBaHeTo ce MpoBeXa B PAMKUTE HA MU3CIIEIOBATEICKUS
npoekT APOGEE (smArt adaPtive videO GamEs for Education) u uma 3a 1en ga ycTaHOBH SICEH U
CBbBPEMEHEH IO/l BEPXY aKTyaIHUTE MPOOIeMHU U HYXAU OT U3IMOI3BAHETO Ha oOydeHue, 0a3upaHo Ha
urpu B Obarapckute yuwimiia. Cren KpaTKo TNpeNCTaBsSHE HAa OCHOBHHTE BHJOBE OOpa30OBaTEIHU
BUJICOUTPH, TEXHUS POU3XO]] U MPUIOKECHUETO UM B YUWIIHIIHOTO 00pa30BaHUE KaKTO B CBETOBEH Maiiao,
Taka U B Bbirapus, crarusrta MpeaocTaBs MPEIUCTOpUsl B NPEAMITHUTE U3CiieaABaHus B obnactra. Cien
TOBa TOW oOmpeAess IleJeBaTta TIpylna U ONKCBA METONOJIOTHSATA Ha MPOYYBAHETO, BKIIOUUTEITHO
CTPYKTYpUpPaHU UHTEPBIOTA C LIEJICBUTE OTPEOUTEIH, MTOIIIOMAraiik ACHTU(DHUIIMPAHETO HA OCHOBHUTE
npo0JIeMH, MOCIEABAHO OT KOJMYECTBEHO MPOyYBaHE, MPHIIATal0 CIEHUATHO Ch3/1aJIeH BBIPOCHHUK 3a
HEOOXOIMMOCTTA OT CIeUU(UYHU BUAOBE OOpa3oBaTeHU BUACO UrpH. JlOKIaIbT ouepTaBa HIKOH OT
MpEBAPUTEIHUTE Pe3yATaTu, ChOpaHH OT JBE MPOYYBAHUS, TIPOBEJACHU OHJIAHH U HACOUYCHU KbM YUUTEIH
Y YYCHUIIH, ¥ CHIIO TaKa MPEIOCTaBs ITbPBOHAYAJICH aHAJIM3 HA CTATUCTHYECKATa 3HAYMMOCT Ha pa3jinKaTa
B OTrOBOPHUTE Ha HIKOM KOHKPETHHM BBIPOCH. Pesynrarure Ime ciaykaT KaTo akTyajHa OCHOBAa 3a
pa3paboTBaHETO Ha MO-HATATHIIHU €TAlK OT MPOYYBaHE, OCHOBAHO HA IMPOECKT 32 aBTOMATUYHO Ch37aBaHE
Ha 00pa30BaTEIIHU BUJIEO UTPH.

[T4] 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. AISC, vol. 916, pp. 801-812, Springer, Cham, 2019, ISBN: 978-3-030-11932-4, DOI: 10.1007/978-
3-030-11932-4 74

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.

Pezome

CoBpemenHuTe HHPOPMAMOHHU U KoMyHUKalMoHHU TexHonoruu (MKT) u Texuure nmpunoxeHus craBar
HE caMO Hepa3JIeJIHa YacT OT €XKEJHEBHETO Ha HaIlIeTo 00IIeCTBO, HO U CTaHJApT B MMOBEYETO YUMIIHUILA I10
cBeta. OCBEH TOBa, MHTErpalMsATa Ha TEXHOJIOIMYHU CPE/ICTBA Mpesiara kauecTBeHa TpaHchopMmaius Ha
BCHYKM KOMIIOHEHTH Ha o0pa3oBaresHusi mpouec. Tbhi Karo WHOBAaTMBHUTE WHCTPYMEHTH CTaBaT
ChILIECTBEH (PAKTOP 32 BCUYKHU BHI0BE 00pa30BaTeIHU MHCTUTYILIMH, U3CIIEA0BaTEINTE TPSOBaA 1a U3CIIeBaT
TAXHOTO BIIMSHUE BBPXY IpPOLECUTE Ha MIpernojaBaHe W oOydeHue. Tasu crarus NpeacTaBst YacTH OT
pe3yaTaTuTe OT IIMPOKO-00XBAaTHO MPOyUYBaHE, HACOYEHO KbM H3cienBaHe Ha uHTerpanusata Ha KT B
OBJITapCKUTE yYUIUINA. 3a /1a ce OL[EHH MPUEMAHETO Ha TEXHOJIOTHYHUTE PECYPCH U TIXHOTO Bb3IpHEMaHe
B IIsJ1aTa MHCTUTYIIMS, € BAXKHO J1a ce pa3depar Bb3NPUATHUATA HA YUIUTEIUTE U YYEHUIIUTE 32 TEXHOJIOTUYHO
MOJIOMOTHATOTO o0ydeHue. OT ChIIECTBEHO 3HAYECHUE € J1a C€ YCTAaHOBU J0 KaKBa CTENEH MpaKTHUKara Ha
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VUUTEINTE ChOTBETCTBA HA OYAKBAHMITA HA yUeHHUIUTE. V3cleBaHeTO Ha TMHAMUKATa Ha TO3H MpolieM
romara 3a o-a00poTo pa3dupaHe Ha MPOLIECUTE U IPEIOCTABs IEHHU HACOKH 32 €()eKTUBHOTO U3IOJI3BaHE
HA MHOBAaTMBHH TEXHOJIOTUYHU WHCTPYMEHTH B OOYyYMTEICH KOHTEKCT. B ToBa mpoyuBaHe aBTOpUTE ce
(doKycupar KOHKPETHO BBPXY IpernojaBareickara MpakTHKa IO IMpeIMeTHUTe B o0lacTTa Ha Haykara,
TEXHOJIOTUHUTE, UHKEHEPCTBOTO U Maremarukara (STEM) B cpeqHoto oOpa3oBaHue, KbJAETO CE Mpujarar
MHOTO pa3jN4yH{ HHOBATUBHU MHCTPYMEHTH.

[['5] Terzieva, V., Pavlov, Y., Todorova, K., Kademova-Katzarova, P. Study on the Optimal Usage of
Active and Passive Technology-Based Teaching Resources, LNICST, 265, pp. 395-405, Springer Verlag,
2019, ISBN: 978-303006133-3, ISSN: 18678211, DOI: 10.1007/978-3-030-06134-0 43

Abstract

Today’s digital age is redesigning the educational process significantly, so the researchers have conducted
a survey to explore the practice of teachers in the integration of contemporary information and
communication technologies (ICT) at school level in Bulgaria. The paper presents and analyses findings of
the teachers’ views on the frequency of use and usefulness of passive and active teaching resources —
presentations, simulations, virtual laboratories, and learning games. Furthermore, based on a mathematical
approach grounded in the utility theory and stochastic approximation the researchers develop a quantitative
model. This model presents a utility function that reflects the teachers’ preferences for employing ICT tools
and their impact on two of teaching approaches — passive and active. The derived utility functions help to
reveal the sub-optimal proportions of the considered technological resources in the classroom education.
The authors also provide some discussions, suggestions, and conclusions.

Pesiome

CpBpeMeHHaTa JAWTUTAIHA €pa 3HAYUTEITHO MPOMEHS OOpa3oBaTENHUS IMPOIEC, 3aTOBa IPOBEIOXME
MpOyYBaHEe, KOCTO M3CIICBA TPAKTHKATA HA YIUTEIUTE TPH MHTETPUPAHE HAa ChBPEMEHHU HH(DOPMAITMOHHH
u xomyHukanuoHHU TexHonorun (MKT) na yumnmummno HuBo B bbarapus. Crarusta mnpeictaBs U
aHAIM3Mpa PE3yATaTUTe, W3Pa3eHH B MHEHHUETO HA YYUTEIIMTE OTHOCHO YeCTOTaTa Ha HW3IMOJ3BaHE U
MOJIE3HOCTTA HAa MACUBHUTE W AKTUBHUTE Y4eOHH pecypcH — Mpe3eHTAlluu, CUMYIAIUH, BUPTYaTHH
nabopatopuu u yueouu urpu. OCBeH TOBa, Bb3 OCHOBA Ha MaTeMaTHYECKH MOJIX0/, OCHOBAaH Ha TEOpHUATA
Ha TIOJIE3HOCTTa U CTOXAaCTUYHATA ApPOKCHUMAIIMSI, W3CIe0BaTeNIUTe pa3paboTBaT KOIUYECTBEH MOJIEIN.
To3u Momen mpeacTaBs (GYHKIUS Ha IOJIE3HOCT, KOSTO OTpassiBa MPEATNIOYHTAHUATA HA YYHTEITUTE 32
usnomBaneTo Ha UKT cpencTBa u TIXHOTO Bb3/AEHCTBHE BHPXY /IBA OT MOAXOAUTE 32 00y4eHUE — MTACUBEH
1 aktuBeH. [lonydeHnTe QyHKIINK HA TIOJIE3HOCT TIOMArar Jia ce€ pasKpHsIT CyO-ONTHUMAITHUTE ITPOTIOPIIHH
Ha pasmIekIaHUTE TEXHOJIOTHYHU pecypcu Mpu oOydeHHETO B Kilac. ABTOpUTE MPEACTABSIT U AUCKYCHUH,
HSIKOW MPEJITIOKCHUS U 3aKITFOUCHHS.

[T6] 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), LNICST, vol. 328, pp. 650-659, Springer, 2020, ISBN: 978-3-030-
53293-2, ISSN:1867 8211, DOI: 10.1007/978-3-030-53294-9 49

Abstract

The paper addresses some issues related to the preferable attributes 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
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process. The second part of the research presents the findings of the empirical survey conducted in Bulgaria
in 2017-18. Teachers assess the attributes 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.

Pesiome

CrarusTa pasmiexia HAKOM acleKTH, CBbP3aHU C MPEIIOYUTAHUTE aTpUOyTH Ha E€JIEKTPOHHUTE y4eOHU
pecypcuTe criopes Bb3MIeAUTEe Ha yuuTenuTe. [IbpBara yacT BpBeX/1a OOIUTE N3UCKBAHUS KbM yUeOHHUTE
Marepuaiy, ¢ akLeHT BbPXY Bpb3KaTa UM C ONPENEIECHU TEXHU XapaKTepUCTUKU. ABTOPUTE TBBPIAT, ue
IM3aiHBT HA YYeOHUTE MaTepHali 3aBHCU OT pa3iMyHH (aKTOpH Karo oOpa30BaTeIHM IIeNH, MOAXO0A Ha
npernojaBase, npodun Ha yvammure u npeaMer. OcBeH ToBa Te TpsAOBa Ja OTroBapsT Ha HYKIUTE Ha
YUUTEIUTe OT KAaueCTBEHM NPUCIOCOOMMH pECypcH, KOMTO Ja ToAarnoMarar e(eKkTHBEeH Ipolec Ha
npenojgaBaHe. Bropara 4acT OT M3CIIEABAHETO MPEACTaBs KOHCTAaTALMUTE OT €MIMPUYHO IPOYYBAHE,
nposefieHo B bbarapus mpe3 2017-18 . Cnopex npennoyuTaHusITa CH YUUTEIUTE JaBaT OLIEHKH 3a
pasnuyHuTe arpuOyTH Ha pPecypcuTe 3a €JIEKTPOHHO OOydyeHHE B JIBE€ HACOKHU: KOM Ca OCHOBHHMTE UM
XapaKTePUCTUKH, KOUTO TIO3BOJISIBAT JIECHATA UM yIIOTpeOa M KOU OT TE3U XapaKTEPUCTHKH OMXa NCKAJIU J1a
Morar Ja IpOMEHAT. Pesynrarure ce aHaiu3upar, KakTo crnopen yuwiuuHus npeamer (STEM wnm
XyMaHUTapeH), Taka U cropen odpa3oBareaHOTO HUBO. [IpencraBena e JUCKyCcHs 3a HAKOU OT OCHOBHHTE
KOHCTaTalluy Ha U3CJIEABAHETO.

[['7] Terzieva, V., Paunova-Hubenova, E., Bontchev, B. Personalization of Educational Video Games
in APOGEE. Proceedings of the 8th EAI International Conference: ArtsIT, Interactivity & Game Creation
(ArtsIT 2019), LNICST, 328, pp. 477-487, Springer, 2020, ISSN:1867 8211, DOI: 10.1007/978-3-030-
53294-9 34

Abstract

Gamification of education is a fact in recent years. This method for imperceptible learning is used in many
countries and schools all over the world. The advantages and disadvantages of the educational games
according, to students and teachers, are shortly explained here. The paper describes an intelligent video
maze-game that is a container for various mini-games that bring the essential educational content and
challenges for learners. It also presents a model of a student (as a learner and as a player) and the framework
for providing a personalized learning experience in the context of an educational game. Thus, the presented
maze game can fit different learning and playing styles of a particular user. The process of personalization
is in line with the preliminary results from an online survey exploring students’ views about educational
video games. The findings reveal their preferences about many issues such as types of mini-games,
embraced learning content, and the willingness to repeat the game with the same or increased complexity
to improve the overall results or acquired knowledge.

Pesiome

Urposuzanuara Ha 0Opa3oBaHUETO € (PakT Mpe3 MOCIeAHUTE TOAUHH. To3u METOA 32 HEYCETHO y4YeHE ce
M3M0JI3Ba B MHOTO CTPaHU M yUYWJIMIIA TIO IeJHs CBAT. TyK ca MpeCTaBeHH HAKPaTKO MpEeauMCTBaTa U
HEJOCTaThlIUTe Ha O0Opa3oBaTeTHUTE WIPHU CHOpeA YyYeHUuIuTe u yuyutenure. CTaTusTa OMUCBA
WHTEJUTCHTHA BUCO UTPA-JIAOMPHUHT, KOATO € KOHTCWHEP 3a pa3IMuHd MUHHU-UTPH, HOCEIIH OCHOBHOTO
00pa30BaTeHO ChAbPKAHUE U 3aJa4H-TIPEIU3BUKATEIICTBA 32 yyamuTe. [IpeacTaBeH € u Mojiell Ha yUeHUK
(kaTo yyamr W Karo Wrpad) M paMKa 3a TMPEeAOoCTaBsiHE Ha TMEPCOHATM3UPAHO y4eOHO MPEKUBSBAHE B
KOHTEKcTa Ha oOpa3oBarenHa urpa. [IpeacraBeHara urpa-maOMpUHT MOXE J1a ChOTBETCTBA HAa PA3IUYHU
CTHJIOBE Ha YYEHE W UTpa HAa KOHKpeTeH morpedbuten. [IpomechT Ha mepcoHaIu3npaHe Ce OCHIIECTBSIBA
CHope/l IMPEIBAPUTEITHUTE PE3YyNITaTh OT OHJIAH MPOy4YBaHE, W3CJIE/IBAIO MHEHUSATA HAa YYECHHIIUTE 3a
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o0pa3oBareHUTE BUACOUTpH. Pe3ynTaTtute pa3kpuBar TEXHUTE MPEANIOYUTAHUS [T0 MHOTO BBIIPOCH, KaTo
HanpuUMep BUJI0BE MUHU-UTPH, BB3IIPHETO YU€OHO ChABPKaHNE U TOTOBHOCT 3a TOBTOPEHUE HA UTPaTa ChC
ChIIaTa WM MOBUIIEHA CIOKHOCT, 3a J]a C€ TOA00PAT 0OLIUTE PEe3yATaTH WU MPUIOOUTHTE 3HAHUSL.

[T'8] Terzieva, V., Paunova-Hubenova, E., Todorova, K. Emerging Technologies in Smart Classroom
Education. Advances in Systems Engineering. ICSEng 2021, Lecture Notes in Networks and Systems,
364, pp. 89-98, Springer, Cham, 2022, ISBN:978-3-030-92603-8, DOI:10.1007/978-3-030-92604-5 9

Abstract

Recently, emerging technologies gained widespread popularity in the education area. Especially in the
current pandemic situation, they enable expanded access to education and improve the learning experience.
Therefore, it is necessary to study innovative technologies and how to utilize them in the teaching-learning
process. A survey about technology usage in classroom settings and a literature review of various
technology-based teaching practices are the basis of an analysis of the application of emerging technologies
and their impact on the education process. The opinions of Bulgarian teachers on the pedagogical use of
information and communication technology (ICT) tools in schools are considered. Also, the studies about
using technology-enhanced teaching in school education are examined. The goal is to assess and outline
those emerging technologies that could be part of future smart school education. Findings from the survey
concerning the application of emerging technologies in school education are also presented. The results
obtained can inform teachers about innovative technology tools and their potential to make the teaching-
learning process more engaging and smarter.

Pesiome

B mocnenHo BpeMe ChBpEMEHHHUTE TEXHOJOTHH MPUA0OMBAT BCE MO-IIUPOKa MOMYJISIPHOCT B cepara Ha
obpaszoBanuero. OCOOCHO B HACTOSIATA MAHIEMUYHA CHTYallusi, T JaBaT Bb3MOXKHOCT 3a JIOCTBII JIO
oOpa3oBanue U MomoOpsBar y4yeOHHs TpoIrec. 3aToBa € HEOOXOIMMO WHOBATUBHUTE TEXHOJIOTHH Ja CE
Npoy4BaT M MpUjarar B mpoleca Ha mpernojaBane U yueHe. HampaBeH e aHaan3 Ha HOBOBBH3HHKBAIIUTE
TEXHOJIOTHH M TSIXHOTO BB3JCHCTBHE BBHPXY Y4eOHHUS MpoIlec. AHAIM3bT CE€ OCHOBaBa Ha AHKETHO
W3CJICIBAHE 3a M3IMOJI3BAHETO HA TEXHOJIOTMUTE B KJIACHATA CTasi M JIUTEPATypeH 0030p Ha pa3iuyHU
TEXHOJOTHYHO-0a3MupaHy MPAKTHKK Ha TpernojaBane. Pa3rienanu ca MHEHUSITA Ha OBJITapCKHA YUUTEIH 3a
MpUIaraHeTo Ha HHPOPMAITMOHHUTE U KOMyHUKaIMOHHH TexHosoruu (MKT) B megarorndeckuTe METO/N.
ChImo Taka € MpOydeHa Harmacara Ha IMPernoJaBaTeJIuTe OTHOCHO TEXHOJIOTMYHO-TIOAMIOMOTHATOTO
oOydeHue B KjacHara cras. LlenTa e 1a ce OLEHST U OuepTasT Te3U HOBOBB3HUKBAIIM TEXHOJIOTUH, KOUTO
Ouxa Mo aa ObJaT 4acT OT OBACHIOTO MHTEIUTEHTHO oOpa3oBaHue B yumiuine. [IpeiacraBeHu ca u
pe3ysiTaTy OT MPOYYBAHETO OTHOCHO MPUIIOKEHHETO Ha MHOBAaTHBHUTE TEXHOJIOTUU B OOYUEHHUETO B KJIac.
HanpaBenurte 3akirodeHHss MOTaT Ja MOCIY)KaT Ha YYHTEIUTE 3a YChBBPIICHCTBAHE Ha Mpoleca Ha
IperoaBaHe Karo ro HalpaBsIT UHTEIUICHTEH M 3aMHTPUTYBAII.

[IT'9] Ivanova, M., Terzieva, V., Ivanova, T., Todorova, K. Learning Analytics - Survey and Practical
Considerations for Intelligent Education. LNNS, Proceedings of International Conference on Mobile
Communication, Technologies and Learning (IMCL 2021), In: Auer, M.E., Tsiatsos, T. (eds) New
Realities, Mobile Systems and Applications, 411, pp. 237-249, Springer, Cham, 2022, ISBN:978-3-030-
96295-1, ISSN:2367-3389, DOI: 10.1007/978-3-030-96296-8 22

Abstract

Todays, learning analytics is a vital component in the concept of intelligent education. Analytical tools give
many benefits for educators and enable a smart educational process. Our research hypothesis is that learning
analytics will provide essential information for achieving adaptable learning paths, better learning
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performance, and as a result — a more efficient educational process. The paper aims to present a survey of
the used learning analytics tools in contemporary education and their applicability for personalization and
learning in groups. It also shows how clustering methods can be applied for grouping students with similar
learning performance or interests to support learning in groups. Another issue that is considered is how
learning analytics can work together with knowledge-based intelligent approaches to achieve personalized
and adaptive tutoring.

Pesiome

B nHamu nHM aHanM3bT Ha Mpoleca, CBbP3aH C YYEHETO, € CHhIICCTBEH KOMIIOHEHT B KOHLEMIMSITA 32
WHTEJUTCHTHO 00y4YeHHE. AHATUTHYHUTE HHCTPYMEHTH JaBaT MHOTO IIPEIMMCTBA Ha MPEMOAaBaTeIIUTe U
BB3MOXKHOCT 32 OCHTYpsSIBAHE Ha WHTEJIMICHTECH y4eOeH mporiec. M3cienoBarenckara HU XHUIIOTE3a €, 9e
aHAJIM3BT HA MPOIlEca yUeHe IIe MPeJOoCTaBy BakHa MH(GOPMAIH 3a Mpelarane Ha aJanTHBHU y4eOHU
IIBTHINA 32 TOCTUTAHE Ha TIO-00pH y4eOHU pe3yITaTh U ChbOTBETHO MO-EEKTUBEH 00pa30BaTEIICH MPOIIEC.
Crarusara TpeacTaBs W3CJCIBaHE Ha W3IMOJI3BAHUTE WHCTPYMEHTH 3a aHalM3 Ha Ipolieca, CBbP3aH C
YYEHETO B ChBPEMEHHOTO 00pa30BaHUE U TAXHATA MPHJIOKUMOCT 32 IepCOHaTN3Mpane Ha o0ydeHuero. Ts
CBILIO TaKa MOKa3Ba KaK METOIUTE 3a KIIbCTEPU3UpPAaHE MOTAT J]a Ce MpHiiarar 3a rpynupaHe Ha o0ydyaeMu
ChC CXO/IHM yUeOHU pe3ysITaTh WM UHTEPECH, 3a J]a C€ YIECHU MPOIEChT Ha 00yuyeHueTo uM. Jpyr Bbrpoc,
KOWTO ce pa3miexk/a, € Kak aHAIM3bT Ha YYEHETO MOXKE Jla ce Mpujara 3aeiHo ¢ 0a3upaHH Ha 3HAHUS
WHTEJUTCHTHH MOAXO0/IU 32 MTOCTUTaHE Ha MEPCOHATN3UPAHO U a/IalITUBHO O0OyUEHHE.

[['10] Terzieva, V., Ivanova, T., Todorova, K. Personalized Learning in an Intelligent Educational
System. Novel & Intelligent Digital Systems: Proceedings of the 2nd International Conference (NiDS
2022). LNNS, 556, pp. 13-23, Springer, Cham, 2023, ISBN:978-3-031-17600-5, 978-3-031-17601-2
(eBook), ISSN:2367-3370, eISSN 2367-3389, DOI: 10.1007/978-3-031-17601-2_2

Abstract

The growing expansion of smart devices and intelligent technologies encourages the development of
intelligent learning environments where a personalized and adaptive learning process is offered. In this
regard, we perform research on how to implement appropriate tutoring strategies to provide such a learning
process in an Intelligent Educational System (IES) context. The paper discusses good practices in the
conceptual model development of an IES within the project ISOSeM. Our research proposes a Knowledge
Model for IES that can support dynamic learning path-based personalization. This model includes
ontologically represented information about prerequisites, learners, learning goals, teaching strategies,
course, educational content resources, and assessing learners’ knowledge. The approaches to an automatic
selection and generation of personalized learning paths using the proposed model are considered. The goal
1s to accommodate tutoring to students’ real-time learning advance and make learning paths, activities, and
resources meet learners’ individual needs and preferences.

Pezrome

HapaCTBamaTa CKCIIaH31UA HA HUHTCIIMTCHTHUTEC YCTpOﬁCTBa U UHTCIIMTCHTHUTC TCXHOJIOTMU HaCbhp4daBa
pPa3BUTHETO HA MHTEIWTCHTHH y4eOHH CpeIu, KOUTO IMpeajarar MmepcoHaIu3upaH W alanTHUBEH yueOeH
mpomnec. B Ttasu BPb3Ka, HUC HU3BLPIIBAME IMPOYYBAHC KaK Jda CC MPUIIOKAT MOAXOAAIIN CTPpAaTeruuv 3a
oOydeHwe, 3a Jja ce MPeIoCTaBy TaKbB MPOIEC Ha 0OyueHHne B KOHTEKCTa Ha VIHTeIureHTHa cucrema 3a
obOyuenue (MCO). Craruara o0cwxaa J0OpH MPAKTUKHU MTPU pa3pad0TBAHETO HA KOHIIECTITyaJIeH MO Ha
NCO B pamkute Ha npoekta MCOCeM. Hamiero u3cneaBane mpeniara MoJen Ha 3HAHUS, PUIIOKHIM B
NCO, xoiiTo MOXe 1a MOAAbpIKA TUHAMHYHA TIEpCOHATU3aIMs, 0a3upaHa Ha IHTUIA 32 oOydeHue. To3u
MOJIeNT BKIIFOYBA OHTOJIOTUYHO TIpe[cTaBeHa MHGOpMAIHs 3a MPeANoCTaBKUTe, o0ydyaeMHTe, IeTUTe Ha
00y4YeHHETO, CTPATETHHTE Ha MPETOIaBaHe, KypCOBETE, PECYPCUTE ¢ 00pa30BaTEIHO ChIbPKaHUE, KAKTO H
He0OXOTUMUTE CTPYKTYPHUPAHU JaHHH 32 OIICHKAaTa Ha 3HaHUATa Ha o0ydaemute. Pasrienanu ca mogxoaure
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3a aBTOMAaTH4YeH M300p U TeHepUpaHe Ha epCOHATN3UPaHN y4yeOHHU TBTHUINA C IIOMOIIITA Ha MPEII0KEHU
monen. llenra e o0yueHneTo na ce MpucrocoOsiBa B peasHo BpeMe KbM MOTPEOHOCTUTE M Hallpeabka Ha
ydamuTe, KaTto €€ U3I0JI3BAT y‘IC6HI/I IbTHUIIIA, ,Z[eﬁHOCTPI 1 pCCypCH, KOUTO OTTOBAPAT HA MHAUBUIYAJTHUTC
HYXIU ¥ TIPSIIOYUTAHUSI Ha O0ydaeMHuTe.

[T'11] Paunova, E., Terzieva, V., Stoimenova, Y., Kademova-Katzarova, P. Teachers’ Attitude to
Educational Games in Bulgarian Schools. Book Series: EDULEARN14 Proceedings, pp. 6471-6481,
2014, iated.org/edulearn ISBN: 978-84-617-0557-3, ISSN: 2340-1117

Abstract

Adolescents nowadays are accustomed to the use of ICT in their daily lives and perceive quickly and
naturally the information obtained from them. The game brings a few basic features (edutainment, easy
skill and knowledge acquisition, exploiting curiosity) that are valuable for the perception and assimilation
of school subjects (in fact it is a key driver of human progress). Serious games are a powerful tool for
improving education outcomes due to their ability to hold attention and to present realistic simulations of
the matters learned. Learning games are appropriate for the purposes of schooling, as students are an active
part in learning process and the knowledge obtained in a pleasant way retains for longer in memory. Science
is aware of this opportunity, but at the same time the education community is at the very beginning of an
appropriate usage of games for teaching and training at schools. Serious games enter some schools in
Europe, but still, they are not popular in many countries. A combination of several conditions is necessary
to change the style and techniques of teaching: technical equipment in classrooms, creating learning games
that correspond to subject curriculum, a positive attitude of teachers. This study examines the attitude of
teachers in Bulgaria to educational games. The teachers’ opinions are collected through a survey conducted
in several schools from different towns. We present an analysis of their attitudes depending on several
factors: teacher’s age, teacher’s subject, and the age group of students. The obstacles for serious games’
wide usage in Bulgarian schools are discussed. In addition, we give some considerations about which types
of learning games seem to suit implementing different pedagogical methods in particular subjects. We hope
that the analysis and conclusions made in this paper can be useful for teachers and educational authorities
to understand the need of ICT-based games that are effective not only for entertainment but also as a
teaching tool.

Pesiome

CwBpemMeHHHTE mofapacTBaiy ca cBukHanu fa usnonssar UKT B exeqHeBUeTo cu 1 Bh3NpUeMar 0bp30 U
€CTEeCTBEHO HH(pOpMaIUATa, MOIydeHa OT TAX. Krpara HOCHM HSAKOJIKO OCHOBHU XapaKTEPUCTUKHU
(obpa3oBatenHo 3abaBieHUE, JIECHO YCBOsIBAHE Ha YMEHHUS M 3HAHUS, W3IMOJI3BaHE Ha JIFOOOMHUTCTBOTO),
KOUTO Ca IICHHU 3a BB3MPHUEMAHETO M YCBOSBAHETO Ha YYEOHHTE MpeaMeTH (BCHITHOCT TS € KIIFOUOB
JIBUTATEN HA YOBEIIKUS mporpec). Cepuo3HUTE UTPU Ca MOIICH HHCTPYMEHT 3a MOo00psiBaHe Ha yUeOHUTE
pe3yJITaTi Mopaau CnocoOOHOCTTA UM J1a 3abpKaT BHUMAHUETO U J1a MPEJCTABAT PEATMCTUYHN CUMYIIAIIHN
Ha W3ydaBaHus Marepuan. OOpa30BaTeHUTE UTPU Ca MOAXOMASIIN 3a IEIUTEe Ha 00yuYeHUEeTO, Thi KaTo
YYCHHUITUTE Ca aKTUBHA YaCT OT YUCOHHs MPOIEC W 3HAHUATA, MOTYISHH 110 MPUSITSH HAYMH, CE 3ara3Bar
MO-BJITO B TamMeTTa. Haykara e ochb3Hara 3a Ta3u BB3MOXKHOCT, HO B CBHIIIOTO BpeMe oOpa3zoBarermHara
OOITHOCT € B CaMOTO HAaYaJl0 HAa TMOIXOASIIO HM3IOJ3BaHE HA WUTPUTE 3a TpernojaBaHe W oOydyeHHe B
yunnumiara. Cepuo3HUTe UTPU HABIM3aT B HIKOW y4mivila B EBpora, HO Bce olle HE ca MOMYJIspHU B
MHOTO cTpanu. HeoOxomuma e KoMOMHAIMS OT HSKOJIKO YCJIOBHS, 32 a C€ MPOMEHHU CTUIBT U TEXHUKUTE
Ha TpernojaBaHe: TEXHUYECKO 000pyABaHE B KIIACHUTE CTaM, Ch3/laBaHe HA yUeOHU UTPH, CHOTBETCTBAIIN
Ha ydeOHara mporpamMa IO MPEAMETHTE, MO3UTHBHO OTHOIIEHHWE HA y4YWUTENIuTe. ToBa H3CIEBaHE
pasryex/a OTHOIICHHETO Ha YUUTeIuTe B bbiarapus kbM 00pazoBareTHUTE UTPU. MHEHUSATA HA YIUTEITUTE
ca chOpaHM Upe3 aHKeTa, MPOBEeHA B HAKOJIKO YUMIIHINA OT pa3iudHu rpajgose. [Ipeacrass ce ananmus Ha
TEXHHUTE HArllaCl B 3aBHCHMOCT OT HSKOJNKO (pakTopa: BB3pacT Ha YYMUTENs, MPEAMET Ha YUUTEeNs U
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Bb3pacToBa rpymna Ha ydeHunute. OOCHKIAT Ce MPEUKUTE MPEJI IHPOKOTO M3IOI3BAHE HA CEPUO3HUTE UTPU
B Obyirapckute yuminiia. OCBEH TOBa ce JaBaT HAKOJIKO ChOOPaKEHUSI OTHOCHO TOBa KOW BUIOBE yUCOHH
HUI'pU UBTIICKIAT MOAXOAAIIN 3a IMPUJIaraHe Ha pa3jiMiHU MEAarorn4eCKu noaxoau mno JaacHu NpCcaMETH.
OuakBa ce, aHAJIM3bT M 3AKJIIOYCHHATA, HAIIPABEHH B Ta3HM CTaThs, JAa ObJAT MOJE3HU 3a YUUTCIUTE U
00pa30BaTeIHUTE CIICUAINCTH, 3a J1a pa3zdoepar HeooxoaumoctTa oT UKT urpu, kouto ca eeKTUBHU HE
camMo 3a 3a0aBJIeHHUE, HO M KaTO CPEICTBO 3a 00yJYEHHE.

[l'12] Savov, T., Terzieva, V., Todorova, K., Kademova-Katzarova, P. Contemporary Technology
Support for Education. CBU International Conference Proceedings, 5, pp. 802-806, Central Bohemia
University, 2017, ISSN:1805-9961 (online) 1805-997X (print), DOI: 10.12955/cbup.v5.1029

Abstract

The information and communication technologies (ICT) have penetrated into almost all areas of human
life. They have a dual impact on education — increase learning efficiency and train students actively to use
innovations. We assess this impact by examining teachers’ experience with innovative tools in Bulgarian
schools. In an anonymous online survey, we investigate their opinions on the issues related to technology
integration in contemporary classrooms. The research shows that educators appreciate the benefits of
technology implementation in the teaching-learning process, but they need a single structured system
encompassing all technological resources and tools. This work proposes a conception for a smart classroom
— an innovative learning environment that can establish and control suitable conditions for education as
well as to impact the instructional process directly.

Pezome

WNudopmanmonnute u komyHukauonuu Texnonoruu (MKT) ca nmpoHuKHaMM B MOYTH BCHUKK OOJIACTH HA
YOBEIKH )KUBOT. Te umMar JBOWHO Bb3JeiicTBHE BbPXY 00pa30BaHUETO — MOBUIIABAT €()EKTUBHOCTTA HA
o0ydeHueTo u 00yJyaBaT yYeHHIIUTE aKTHBHO J1a M3M0JI3BaT HHOBALIMUTE. 3a J1a CE OLICHH TOBA Bb3JICHCTBHE,
Ce M3CJIe/IBa ONMTA HAa YUYUTEJIUTE C MHOBAaTHBHU MHCTPYMEHTH B ObIrapckure yywiuiia. B aHoHMMHO
OHJIAH IIPOYyYBAaHE Ca W3CJIEABAHM TEXHUTE MHEHMS 110 BBIIPOCUTE, CBBP3aHM C HMHTErpalusATa Ha
TEXHOJIOTUUTE B CBbBPEMEHHUTE KJIacHU crau. M3cienBaHeTo IOKa3Ba, 4e IPENOAABaTEIIUTE OLEHSBAT
MIOJI3UTE OT BHEJIPSIBAHETO HA TEXHOJIOTUUTE B YU€OHUS MPOIIEC, HO C€ HYXKJIAsAT OT €IMHHA CTPYKTypHUpaHa
cucreMa, OOXBallallla BCUYKM TEXHOJIOIMYHM PECYypcH M HMHCTpYMEHTH. Ta3u paszpa®oTka mpesara
KOHIIETILIMS 32 MHTEJIMI'eHTHA KJIacHa CTash — MHOBAaTHMBHA ydyeOHa cpefa, KOATO MOXE Ja Ch3AaJe U
KOHTPOJIMPA MOJXOASIIH YCIOBHS 32 00pa3oBaHue, KAaKTO U J1a MOBJIMSE IPSKO BbPXY yUeOHUS MpOIlec.

[T'13] Terzieva, V., Pavlov, Y. P., Todorova, K., Kademova-Katzarova, P. Utility Assessment of ICT-
Educational Resources in Bulgarian Schools. Proceedings of the 10th annual International Conference of
Education, Research and Innovation ICERI2017, pp. 4627-4637, IATED, 2017, ISBN:978-84-697-6957-
7, ISSN: 2340-1095, DOI: 10.21125/iceri.2017.1240

Abstract

Information and Communication Technologies (ICT) are already an integral part of the education
supporting teaching-learning activities to a large extent. The traditional educational process has started
slowly, but steadily to change decades ago and now digital tools enable its fast transformation. Innovative
tools offer diverse forms of acquiring new knowledge, as well as practising and strengthening the
knowledge. Much research on the technology-enhanced teaching has been done in general, but the attention
has to be also put on its impact at the school level. Therefore, we have conducted a survey among Bulgarian
teachers in order to examine their experience in using ICT in diverse classroom activities in the different
learning subjects. Our goal is to find out what the view of the teachers on the importance of technology
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resources for education is. We particularly focus on the results concerning knowledge acquiring and
learning exercises. Furthermore, we investigate the usefulness of teaching instruments — presentations,
virtual laboratories and learning games in schooling.

Simultaneously, we evaluate, represent and analyze the subjective preferences of teachers who have a long-
standing practice of using ICT instruments in classroom activities. For this purpose, our method is grounded
in a mathematical approach based on the utility and probability theories combined with the stochastic
approximation in order to build a mathematical model. The core of this model is a utility function that
represents the preferences of the teachers. We construct such functions for the usage of ICT-resources in
two of the main teaching activities — knowledge delivery and classroom exercises — and additionally in
educational gaming. Furthermore, we discuss the derived utility functions of the considered educational
instruments concerning their optimal proportions.

The analysis of each utility function enables us to estimate the optimal degree of the technology-enhanced
teaching in each of aforementioned activities. Moreover, the precise formal description helps us to gain a
better insight into technology integration in the educational process and to improve the decision-making in
those complex issues. Thus it is possible to estimate the role and extent of digital technologies in teaching-
learning activities and to reach relevant decisions on the matter. In this paper, we comment on the level of
technology usage in teaching practice. The constructed mathematical models and the results obtained in
this research are intended to help policy-makers and stakeholders in the educational area update, modify
and adapt the curricula, support school equipment and carry out professional training of teachers. Those
results can serve as a base for recommendations for an optimal degree of the usage of ICT-resources in the
educational process so as to improve learning effectiveness.

Pesiome

Nudopmarmonnure u komynukannonuu texsosnorun (MKT) Bede ca HepasnenHa yacT oT 00pa3oBaHUETO,
KaTo MO/IIIoMarar J1o rojisiMa cTeneH yueOHuTe AeHoCTH. TpaulimoHHUT 00pa3oBaTelieH PoLEeC 3al04Ha
0aBHO, HO YCTOMYMBO J1a C€ MPOMEHS OIlle MPEeAu NECETUIETHUS, a Cera JUTHUTAIHUTE MHCTPYMEHTH
Mo3BOJISIBAT Obp3ara My TpaHcopmaius. IHOBaTUBHUTE CpEICTBa Mpeiarar pa3HoodpasHu GopMu Ha
npuaI00MBaHe Ha HOBH 3HAHUS, KAKTO U Ha MPAKTUKyBaHE U 3aTBbpKIaBaHe Ha 3HaHUATA. [IpoBeneHu ca
MHOT'O W3CJI€/IBAaHUS BbPXY TE€XHOJOIMYHO MOJINOMOTHATOTO MpEenojaBaHe Karo 1510, HO TpsOBa Ja ce
o0bpHE BHMMaHME M Ha HETOBOTO BB3ICWCTBUE Ha YUYMIIHMIIHO HUBO. 3aTOBA CE IMPOBE/IE aHKETa Cpej
OBJIrapcKu y4uTeNH, 3a Ja Ce MPOoyduu TeXHHUsS onuT B u3non3BaHeTo Ha VKT B pa3zHooOpa3Hu yueOHM
JeWHOCTH 10 pa3nuuHuTe yueOHu npeamMeTH. Llenrta e na ce pazdepe KakBO € MHEHHUETO Ha YUUTEIHUTE 3a
3HAYEHHETO Ha TEXHOJIOTMYHHUTE pecypcu B oOpa3zoBaHuero. CrenuaaHO BHUMaHHME € OTAENIEHO Ha
pe3ynTaruTe, OTHACSIIM Ce J0 NPUA0OMBAaHETO Ha 3HaHMA U ydeOHHTe ynpaxHeHus. OCBeH ToBa €
U3CIIe/IBaHA MOJIE3HOCTTA HAa yUeOHUTE HHCTPYMEHTH — IPE3eHTAllUN, BUPTYaJIHU Ja00paToOpuu U yuyeOHH
urpu B yumiuimie. EJHOBpeMEHHO ¢ TOBa ca OLIEHEHH, NPEJICTaBeHW W aHAIU3UPAHU CYOEKTUBHHTE
MPEINOYUTaHUS Ha YUYUTEINTE, KOUTO UMaT AbJATroroauiiHa npakrtuka na usnonssar UKT unctpymenTu B
y4eOHUTE eHHOCTH. 3a Ta3M LeJl € NMPUIOKEH METO/l OCHOBAaH Ha MaTeMaTW4yecKH MOAXol, 0a3upaH Ha
TEOPUHUTE 32 MOJIE3HOCT U BEPOSTHOCTH, KOMOMHUPAHU ChC CTOXACTUYHO MPUONIMKEHHE, 3a J1a C€ U3rpaau
MareMaTuyecku Mozed. Saporo Ha To3u Moaen € (yHKIMS Ha TOJIE3HOCT, KOSTO MpPEeICTaBisABa
MIPEANOYNTAHUATA Ha yunuTeauTe. TakuBa GyHKIIMU ce KOHCTpyHpar 3a u3nonsBaneto Ha KT pecypcu B
JIBE OT OCHOBHMTE Y4eOHH JEHHOCTH — NPEAOCTaBsIHE Ha 3HAHUS U YIIPAKHEHUS B KJIAC — U JOIBIHUTETHO
B oOpa3zoBarenuu urpu. OCBeH ToBa, ce 00CHKIAT MOJIydeHUTEe (PYHKIMHU Ha MOJIE3HOCT Ha pa3IIeKIaHUTEe
y4eOHU MHCTPYMEHTH IO OTHOIIEHUE Ha TEXHUTE ONTHMAJIHU MPOMOPIUH. AHAIU3bT HA BCAKA (PYHKIUSA
Ha MOJIE3HOCT MO3BOJISIBA J]a C€ OLIEHU ONTHMAaJIHATA CTENEeH Ha TEXHOJOTUYHO MOATIOMOTHATOTO O0y4YeHHe
BBbB BCAKA OT TOpeCrOMeHaTHTe AedHOoCTH. TouHOTO UM (OpPMaTHO OMHMCAHUE MoMara Jia ce MOoJXy4H Mo-
no0pa mpeJicTaBa 3a MHTErpalusaTa Ha TEXHOJIOTMUTE B 00pa30BaTeNIHUs IPOLEC U J1a ce o100pH mpolieca
Ha B3EMaHE Ha PEUICHMs 110 TE3U CI0KHU BhIpocH. 110 To3n HaYMH MOKE J1a CE OLIEHU POJIATA U CTENEHTA
Ha M3M0JI3BaHe Ha HU(POBUTE TEXHOJIOTHH B yUeOHHUTE AEWHOCTH U /1a C€ CTUTHE JI0 TOAXOASIIN PEIIeHHUS.
B Ta3m crarus ce KOMEHTHMpa HMBOTO Ha MH3IMOJI3BAHE HA TEXHOJIOTMUTE B YydeOHATa IpaKTHKA.
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KoncTpynpanure MmareMaTnyecku MOJICNIU U MOJYYEHUTE B TOBA U3CIIEIBAHE PE3YNITATU Ca IIPeIHa3HAYECHU
Jla TIOMOTHAT Ha 3aMHTEpPEecOBaHUTE CTpaHU B oOpa3zoBareiHara oONacT Aa aKkTyalu3upar, IPOMEHST U
ajanTupar y4eOHWUTE TMpOorpaMu, Ja TMOANBPKAT YUYWIHMITHOTO OOOpyABaHE U Jla MPOBEXKIAT
npodecronanHo o0yueHue Ha yuutenure. Te3u pe3ynTaTtiu Morar Jia mociyskaT KaTo OCHOBA 3a MPENoOpbKU
3a omTuMaiHa cteneH Ha m3non3Bane Ha MKT-pecypcu B oOpasoBarenHus mpolec, 3a Ja ce Moaoopu
e(heKTUBHOCTTA HA O0yYEHHUETO.

[T'14] Terzieva, V., Savov, T, Todorova, K., Andreev, R., Kademova-Katzarova, P. Internet of Things in
Education: Smart Environment. Proceedings of the 10th annual International Conference of Education,
Research and Innovation ICERI2017, pp. 4679-4685, IATED, 2017, ISBN:978-84-697-6957-7,
ISSN:2340-1095, DOI: 10.21125/iceri.2017.1256

Abstract

Education is an essential sphere of human activity and is closely related to humanity’s progress and
sustainable development. Knowledge of the new technical achievements has become rapidly applicable and
usable in different fields of the social life. Contemporary information and communication technologies
(ICT) are already a vital part of teaching and learning and their standardization has a significant impact on
the process of their integration into education. All advantages of the new technologies can be used in a
learning environment to make a teaching practice more flexible, attractive, appropriate and efficient.
Internet of things (IoT) has a valuable role in the effort to achieve the aforementioned qualities. Different
wired and wireless standards as well as various multimedia and smart technologies shape this field and
allow different approaches to be implemented in the learning process not only at school level but also at
universities. The main users of these innovative technologies are students and teachers; parents have a key
function in this process as well.

This research discusses the integration of IoT in the education and the value that they can add to this
field. The paper stresses on the main features of IoT that enable them to support the learning process
according to specific requirements and limitations. The first part of this research reviews a variety of
requirements for a smart learning environment and its inherent characteristics in general and offers different
techniques and IoT solutions for making students more engaged in the study. Secondly, our work
systematises and describes some of the useful IoT technologies and standards that completely benefit
studying, teaching, monitoring and managing of the entire educational cycle. Next section scrutinises a
multimedia model which is a students’ interface for a smart learning environment. Furthermore, it describes
how the synergy of different technologies allows remote physical items to be an integral part of an enhanced
teaching-learning process and facilitates the provision of smart educational services. A significant part of
the concept is the multimedia module, and its main advantage is the ability to create virtual reality according
to the educational material in all learning subjects. This module is suggested to provide an economically
efficient way for improving and boosting smart classroom resources; to support remote access to external
resources and additional information by using different types of smart devices. Thus smart classroom
equipment and learning resources can be supplemented both in physical and virtual aspects so that they can
impact the teaching process by enabling various innovative and engaging types of learning interactions.

Pesiome

OOpa3oBaHueTO € ChIIECTBEHa c(epa Ha YOBEIIKAaTa JIEHHOCT W € TACHO CBBP3aHO C Iporpeca M
YCTOHYMBOTO pa3BUTHE HA YOBeUeCTBOTO. [l03HaHMATa 32 HOBUTE TEXHUYECKH MTOCTH)KEHUS CTaHaxa Obp30
NPUIOKUMU M U3II0JI3BAEMH B PA3IMYHHU 00JaCTH Ha COLMAIHUSA )KUBOT. ChbBpEeMEHHUTE HHPOPMAITMOHHU
n komyHukanumoHHu TexHosoruu (MKT) Bede ca »KM3HEHOBa)XKHA YacT OT IPENOJAaBaHETO M y4YEHETO, a
TAXHAaTa CTaHAAPTU3aLUsA OKa3Ba 3HAYUTEIHO BIMSIHUE BBPXY IIpolleCa HAa WHTETPUPAHETO UM B
oOpa3oBaHueTo. Bcuuku nperMcTBa Ha MHOBAaTUBHUTE TEXHOJIOTUU MOTar Jia ObJ1aT U3M0JI3BaHu B yueOHa
cpena, 3a Ja HampaBsT ydeOHaTa NpakTHKa MO-T'bBKaBa, MPUBJIEKATEIHA, MOAXOAMA U ePEeKTHBHA.
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Wutepner Ha Hemara (IoT — MH) urpae nenHa pons B ycuiMsTa 3a IIOCTUTaHE Ha FOPECIIOMEHATHUTE
KauecTBa. PaznuuHu kabeaHu U 6€3KUYHU CTAHJAPTH, KAKTO M PA3IMYHU MYITUMEIUNHU U UHTEIIMT€HTHU
TEXHOJIOTHH, 0YepPTaBaT Ta3u 00JACT U MMO3BOJISABAT MPUIIATAHETO HA PA3JIMYHU ITOIXOIU B yUeOHUS MpoLec
HE caMO Ha YYWJIMIIHO HMBO, HO U B yHuUBepcuTeTure. OCHOBHUTE MOTPEOUTENN HA T€3M MHOBAaTUBHU
TEXHOJIOTHH Ca YYCHUIM U YYUTEIH; POAUTENIUTE CHIIO MMAT KIo4oBa (YHKLHUS B TO3U mporec. Toa
u3cienBane oockxkaa uaTerpanusata Ha MH B oOpazoBaHMeTO M CTOMHOCTTA, KOSTO TOH MOXe Ja 100aBu
KbM Ta3u obOnact. Craruara akUeHTHpa BBPXY OCHOBHHMTE Xapakrepuctuku Ha WMH, kouto namar
BB3MOXKHOCT J1a MOJIKPEIAT y4eOHMs IpoLiec criopes crienupUUHUTE U3UCKBaHUA U orpaHuueHus. [IspBara
4yacT Ha TOBA MU3CJIEABaHE pa3lVIek/]a pa3IMUHU U3UCKBAHUA 3a MHTEIUICHTHA yyeOHa cpela U HelHUTe
IPUCHILN XapAKTEPUCTUKU KaTo LU0 W Ipeyiara pasindyHu TexHuku u MH-6asupanu perienus 3a no-
rojisiMa aHraKMPAHOCT Ha yYCHUIUTE B 00ydyeHHero. Bropo, Tasu pa3paboTka cucremarusupa U OIKCBA
Hskou OT nonezHute MH TexHomornmm M craHgapTd, KOUTO ca OT IOJd3a 3a YYEHETO, NPENoAaBaHeTo,
HaOJIIONIEHUETO M YIPABIEHUETO Ha Ieiaus oOpasoBaresieH LUKbBI. CreBamuar paszes pasmiexniaa
MYJITUMEIMEH MOJEI, KOMTO IpeacTaBisaBa HHTepQeiic 3a yYeHUIIUTe KbM UHTEIMICHTHA y4eOHa cpeaa.
OcBeH TOBa, TOI ONMMCBA KaK CHHEPTHATAa HA PAa3IMYHU TEXHOJIOTUH IO3BOJISIBA OTAAJCYCHU (DPU3NUYECKH
eJIEMEHTU Jla ObJaT HepasJelHa 4yacT OT MOJOOpeH yueOeH IMpoLec W yIecHsBa NpPEAOCTaBsIHETO Ha
UHTEJIUTEHTHU 00pa30BaTeIHU YCIYrH. 3HAYUTENHA YacT OT KOHLETLHUATA € MYITUMEAUHHUAT MOy, a
OCHOBHOTO MY IpPEJUMCTBO € Bb3MOXKHOCTTa 3a Ch3JJaBaHE Ha BHUPTyaJlHA PEATHOCT CIOpeA Y4eOHHs
Marepual 1o BCHYKU y4eOHu npeaMeTr. To3u MOIyll MOXKeE J1a OCUTYPH HKOHOMUYECKH e(DeKTHBEH HaunH
3a monoOpsiBaHE M paslIMpsiBAaHE HAa PECYypCcUTE Ha HHTEIUIEHTHATa KJacHa cTas; Ja HOoAIbpxka
IMCTAaHIIMOHEH JOCTHII 10 BHHIIHU PECYPCH U TOCTBI O JOIBIHUTENHA HH(OpMALKS Ype3 U3IOI3BaHe
Ha pa3JIMYHU BUI0BE HHTEIUIEHTHU YCTpoiicTBa. 10 TO31M HAYMH MHTEIUTEHTHOTO 00OPYABAaHE B KJIacHaTa
cTas ¥ y4eOHUTE pECypCH MOTar J1a ObJaT JOIIbJIHEHH KaKTO BbB (PU3NYECKH, TAKa U BB BUPTYaJICH aCIIEKT,
TaKa ue Jla Morar Jia IOBJIHSAT Ha y4eOHMs IIPOLEC, KaTO OCUTYPSIT Pa3JIMUHU MHOBATUBHU U aHTXKUPAIIX
BUJIOBE YU€OHU B3aWMOJICHCTBUSI.

[['15] 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 EDULEARNI1S, pp. 6801-6810, 2018, ISBN:978-84-09-02709-5, ISSN:2340-
1117, DOI: 10.21125/edulearn.2018.1612

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
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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

Pesiome

21-Bu Bek noctasst UKT BBB (hokyca Ha 001IECTBOTO, TaKa 4e TS C€ MPEBPHIIA B HEpa3/ieHa YacT OT MOYTH
BCSIKA CBOSL 00JIACT - MKOHOMMKA, KYJITypa, MIOJINTUKA U T.H. 1 00pa30BaHUETO HE € U3KIIoUeHue. Bbpeku
4ye € JI0CTa KOHCEpPBaTMBHA CHUCTEMa, 00pa30BaHHMETO 3alo4yHa 0aBHO, HO CTA0MIIHO, 3a Ja Bb3IpUeMa
HOBOCTHTE U J]a TY IpuJjiara Ha npakTuka. Pa3HooOpa3neTo oT TeXHOJIOIMYHN HHCTPYMEHTH, U3M0JI3BAHU B
KJIACHUTE CTaW, BapuUpa OT MHTEPAKTUBHU THCKH, KOMITIOTPH M OOpPa30BaTE€IHM HIPHU /IO Hail-HOBHTE
MHCTPYMEHTH KaTo Jo0aBeHa M BHpTyajHa peajHocT. Te mmar orpoMeH MOTEHLMal 3a IOAKpena Ha
yuebHHTe JeiHoCcTH. KitlacnuecknuTe nenarorndeck MeTou, BHEIPEHN ¢ MHOBAaTUBHH y4eOHU CPE/CTBa,
OCHOBAaHM Ha TEXHOJOIMs, J1aBaT BB3MOXHOCT KakKTO 3a IIOCTUIaHe Ha y4eOHHUTE LeiH, Taka U 3a
VAOBJIETBOPSIBAHE HA HYXIUTE HAa YYEHHIMTE OT HU(POBOTO MOKOJeHHWe. JokiagbT mMma 3a men Ja
IpOCJIEAN MPOHUKBAHETO HA TEXHOJIOTMU B OBIrapCcKUTE YUYMIIUINA M Pa3BUTHETO HA TEXHOJIOTUYHO
nof00peHo o0yueHne mpe3 MOCIEeIHOTO JAECEeTUIeTHEe. 3aToBa € MPOBEACHO IUPOKO OOXBATHO OHJIAWH
IIpOyYBaHe, IMOJKPENEHO OT MpoeKT, ¢uHaHcupaH oT bbvarapckus HanuoHaneH ¢ouxa ,,Hayunu
n3cnenanus. OcHoBHaTa My Lien € Aa uscnensa uarerpanusata Ha UKT nnctpymenT 1 oOpa3oBareinHu
UI'PU B KOHTEKCTA Ha TPaIMLIMOHHATa PaKTHKa B KJIacHATa cTas U /1a ouepTae TeHACHIMUTE B HAallHOHAJIEH
Maiad. [1o-KoHKpETHO ca u3cie1BaHu IMIeAHNUTE TOYKU Ha moeede oT 1600 yuutenu u okoso 8000 yueHunu
OT BCHUKHM €TalM Ha YYWJIHUIIHOTO oOpa3oBaHue. KoHcTaranuuTe 1Mo3BoJsIBAT Ja C€ HAlpaBH aHAIMU3 Ha
IIpeIM3BUKATEICTBATa U OCHOBHUTE Npeuku npen BbBexaanero Ha KT B npenonaBarenckara npakTuka,
KaKTO M Ha IOJydeHaTa MHCTUTYLHMOHAIHA nojakpena. OCBeH ToBa M3CieBaMe B JETAWIM U3I0I3BAHETO
Ha Pa3JIMYHU BUJOBE TEXHOJOIMYHU PECypcH B paboTaTa Ha YUMTEIUTE, BKIIOUMTEIHO YecToTaTa Ha
TAXHOTO M3IIOJ3BAaHE B PA3IMYHHU IMPENOJaBaTENICKU JIEHHOCTH U KOHTEKCT Ha OOy4yeHHe, KbJETO Te ce
npuiarar. B cratusTta ce aHamu3upar M HOBUTE POJIM HA YYUTEIUTE B TEXHOJOTMYHO MOJOOPEHHUS
oOpa3oBaresieH Npolec U Kak CbBPEMEHHUTE TEXHOJIOTMH Bb3/I€HCTBAT BbPXY YUCHULIUTE.

[IpoBeneHoTo npoyyBaHE MO3BOJSBA KOJMYECTBEHO OIpENEIsiHE M OIEHKAa Ha MHOIO acleKTH Ha
BBBEKIAHETO HAa TEXHOJOIMHUTE B YUWJIMIIHOTO 0Opa3oBaHUE, KAaTO CE CpaBHABAT KOHCTAaTalMUTE OT
HSKOJIKO MOJOOHM wu3cienBaHus OT mocieaHuTe roauHu. CpOpaHWTe MAAaHHU Ce€ aHaIu3upar Hu
MHTEPIPETHPAT, 3a 1a ce pa3Kpue AMHAMMKATa Ha IPOMEHUTE U TeHJCHIIMUTE B MHEHUETO Ha YUUTEIIUTe
otrHocHO wuHTerpamnusta Ha MKT B Obarapckoro yuminuinHo oOpaszoBanue. J(OKIaabT AONpUHACS 32
M3rPaX/IaHETO Ha HAJEXk/HAa KapTHMHA Ha TEKYIOTO ChCTOSIHWE Ha M3cienBaHara obmact. Toil chiio Taka
MO’KE€ Ja TOMOTHE 3a pa3pabOTBAHETO HA CTPATEervMH 3a YCIEUIHO INpWJIaraHe Ha WHOBaTUBHHU Y4eOHU
pecypcu U UHCTPYMEHTH, OCHOBaHHM Ha TEXHOJIOTUH.

[T'16] 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 (ICERI2018), pp. 2434-2443, IATED, 2018, ISBN:978-
84-09-05948-5, ISSN:2340-1095, DOI: 10.21125/iceri.2018.1531

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
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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.

Pesome

B gHemHO Bpeme mpemnonaBaTelICKUTE MEWHOCTH BKIIIOUBAT WH(POPMAIMOHHUTE U KOMYHUKAIIMOHHU
texHonorun (MKT) BBbB BCHUKUTE UM acCleKTH TMOPagd TAXHOTO TMpUIaraHe B €KEIHEBHETO.
WNuterpupanero Ha pa3sHoOOpa3HHM HHU(POBU CpENCTBAa B TPATUIIMOHHUS 00pa3oBareieH MpoIec To
MPOMEHST M JIaBa BB3MOXKHOCT TO Ja ce TpaHchopmupa. [1o-modporo M pasdbupaHe € OT ChIIECTBEHO
3HaYeHUE 3a TSAXHaTa €(HEKTUBHOCT MO BCHUKHU YUYWJIHIIHUA MPEAMETH, BKIIOUUTEITHO HAayKa, TEXHOJIOTUH,
uHxeHepcTBo U Maremaruka (STEM). MHoro mpoy4BaHusl H3CI€IBAT TEXHOJIOTHYHO-TIOANIOMOTHATOTO
MpenojaBaHe, HO UMa HYXJa OT ChbBPEMEHEH IOINIE]l 3a HErOBOTO BH3JCHCTBHE HA YYIJIMIIHO HUBO.
[Topaau ToBa aBTOpHTE ca MPOBETH 0OCTONHM aHKETHH MPOYYBAHUS CpPeJl YIUTENH U YUYSHHUIIH B OBJITapCKH
yUWInIa, 3a a u3ciaensar peanHoto usnoi3BaHe Ha MKT cpencrBa B mpouecuTe Ha MPENoJaBaHE U
oOy4eHre 1Mo pa3IuyHUTe YYHIUIIHHE npeaMmetd. Llenrta e ga ce u3cnensar BB3MIEANTE HA YYUTEIHUTE U
YYCHHUITUTE OTHOCHO BB3JICHCTBUETO M 3HAYCHUETO HA TEXHOJOTHHTE B oOpa3zoBaHueTo. B Tasm crarus
aBTOPHTE OLEHSBAT U (OpMAU3UPAT OCHOBHUTE ACHEKTH, KOUTO C€ OTHACST J0 M3IMOI3BAHETO HA HOBUTE
TEXHOJIOTUH B oOpasoBarenHus mnporec. CrenupuaHusaT HOKyC B TOBA MPOYYBAHE € BHPXY Pa3IMIHUTE
acriekt Ha npuiaraneto Ha KT pecypcu u yuebuu urpu no STEM Temu. AHkerara mpenocTansi JaHHHA
3a 4YecToTara Ha W3MOJ3BaHE M IIOJE3HOCTTa HA PA3JIMYHH TEXHOJOTUYHM YYEOHU CPEICTBa, Karo
BUJICOKJIUTIOBE M TPE3CHTAINH, €ICKTPOHHH YYEOHUIM, CHEIUATM3UpPaHUu CO(TYyepHH MPHIOKEHUS U
yueOnn urpu. Tazu uHpOpMAITHS CITY’KH KaTO OCHOBA 3a MO-HATaThIIIHA CTATUCTUYECKA M MaTeMaTuiecKa
00paboTKa 1 IoceABaIlla OIICHKA ¥ aHAJIW3 Ha CYOSKTUBHHUTE MPEANOUYNTAHUS HA YUUTEINUTE 32 U3MOI3BaHe
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Ha T€3U PEeCypcH B MpaKTHKaTa paboTa B Kijac. ABTOPUTE MpUiIarar MaTeMaTu4ecKd HHCTPYMEHT, Oa3upaH
Ha TEOpHUATA Ha TIOJIE3HOCTTA U BEPOSITHOCTH, KOMOMHHPAHU ChC CTOXaCTUYHO MPUOJIMIKEHUE 32 OIICHKA Ha
WHIUBUAYAIHUTE TPeanodnuTanus. To3u MOAXOMA MO3BOJISIBA M3TPAXKIAHETO HA MaTeMaTHYEeCKU MOEII,
YUSATO OCHOBHA 33/1a4a € OIlEHKATa U aHATMTHYHOTO MPECTABIHE HA TPEANOYUTAHUATA HA YUUTEITUTE, KaTo
OTpa3siBaT MEJaroru4ecKusi UM OIUT, M3pa3eH B aHKETHOTO MpoyuBaHe. DopMalHOTO oOmucaHue u
MoOJIeTIUpaHe Ha IEJUTE Ha YYHTEIIUTE, OTHOCHO €()EeKTHUBHHUS TMPOIEC Ha TMperojaBaHE, IMO3BOJISIBAT
paIMoHaTHO B3eMaHe Ha PEIICHHsI B TO3U CIIOKeH mpobiem. M3rpanenu ca pyHKIIMK Ha MOJIE3HOCT, KOUTO
MPEACTABAT TPEANOYNTAHUATA HA YUUTEIUTE 3a Pa3IuYHU TEXHOJIOTMYHO-O0a3upaHu pecypcu. Tesm
(GYHKIMH OMPEACIISAT MPEANOYMNTAHATA CTETICH HA MHTETPAlUs Ha TEXHOJIOTHMYHU CPEJICTBA 32 €PEKTUBHO
MIOCTUTAHE Ha IEJINTE Ha MpernoiaBane. BChIMHOCT, MOAXOABT CIY)KH 32 IPEIOCTABIHE HA CYO-ONTHMAaTHA
koMmOuHarms ot paznuyau UKT pecypen u yueOHHM UTPHU, KOUTO TTO3BOJISBAT Ja CE€ MPABAT MPEIOPHKH 32
TAXHOTO PallMOHATHO H3IMOJ3BaHe B oOpasoBarenHu AciiHocTH 1Mo STEM Ttemarmka. HoBute 3HaHWUS,
MOJTy4E€HU B pPE3yATar Ha M3CJICIBAHETO, MOTaT Ja HAMEPSAT MPAKTUYECKO MPHIIOKEHUE B OBJCHIOTO
pazBuTue Ha Meronosiorus 3a npuiarane Ha KT B Obnrapckure yumnuia. Bs3 ocHOBa Ha chOpaHuTE
JaHHY U TAXHATa crienuduyaHa o0paboTka ce mpeaBK/Ia mojrydeHara nHhopMaius 1a 0b/ie MPUIOKUMa
3a pa3paboTBaHETO HA OBACIIY KOHIICTIIIUHY 32 U3M0JI3BaHE HA MHOBAaTUBHU MHCTPYMEHTH 32 00pa30oBaTeIHu
uenu. B cpaBHUTEnHUs aHANIM3 aBTOPUTE M3CIEABAT KOHCTATallMUTE OTHOCHO u3non3BaHero Ha MKT
pecypcu B STEM nucuuruiMHUTe OT JBETE MPOYYBAHUS, CHOMPATN MHEHHSTA HAa YUUTEIUTE U YUCHULIUTE
B cpeanuTe yuwiuia. OCBeH TOBa Ce pasmIekKIar W MPENOPBKUA M MPEIUIOKECHHS 33 CyO-ONTHMaiHATa
TEXHOJIOTMYHA MHTErPAIKs B IIPEIoaBaTesicKara MpaKkTHKa.

[T17] Terzieva, V. Game-Based Teaching in History — Case Study in Bulgarian Schools. EDULEARN19
Proceedings, pp. 7036-7044, 2019, ISBN:978-84-09-12031-4,  ISSN:2340-1117,  DOL:
10.21125/edulearn.2019.1686

Abstract
Nowadays, the teaching process is based on Information and Communication Technologies (ICT) largely.
Thus, many diverse technology-enhanced approaches are enabled, as well as digital tools transform
traditional education. Further, with the rapid penetration of innovative technologies and ubiquitous
digitalization, computer games are becoming an integral part of the everyday life of contemporary
generation and the social culture as a whole. Digital games in all platforms (web-based, console, computer
or mobile device) not only gain increasing popularity but also are a daily routine for adolescents and young
adults. Notwithstanding most of the games are intended for fun and entertainment, their ability to attract
users to play many hours can find another more meaningful application — effective facilitation of the
learning process while providing an engaging and motivating experience. The process of integration of
games into activity with the purpose other than fun is known as gamification. The massive penetration of
games in all areas urges teachers to begin to understand their potential in teaching. Its better understanding
is essential for the effectiveness of game-based learning (GBL) in all school subjects, not only in science,
engineering, and mathematics but also in social sciences. Many studies explore and analyse the use of
information technology by teachers and their impact on the educational process and teaching methods.
Often, technology resources such as digital educational games are a source of information and knowledge
and thus can substitute traditional textbooks or workbook, just as other e-learning resources. Games can
have an essential impact on the education process, as they are able to present learning material in such a
way that to engage and motivate learners. However, the role of gamification in school education is narrow
explored and understand. Hence, there is a demand for extensive research on the issues related to the
incorporation of educational games in teaching different learning subjects.

The data behind the current study are from two surveys, held recently in Bulgaria. Thus, the author
investigates and analyses the findings from both national-wide surveys and addresses two main topics:
First, the paper aims to explore the survey-based data concerning the need for games intended for school
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education in Bulgaria and to provide a meaningful understanding of the gamification potential as a way for
promoting students’ learning. Second, the study examines and compares in particular, teachers and students’
views of game-based learning in history subject. The paper outlines some issues about the use of computer
games in classroom practice and especially in history classes. The opinions of history teachers and middle
school students concerning the regularity of the use of GBL in teaching, the frequency of playing
educational games and assessment of their usefulness are presented. Statistical analysis on the impact of
educational video games on many learning aspects and their appropriateness for the teaching-learning
process in different school subjects is also provided. The study offers a discussion about the development
of educational computer games and their integration in teaching practice as an innovative tool for
motivating and engaging learners in the educational process.

Pestome
B naHemHo Bpeme ydeOHMAT MpoLeC CE€ OCHOBaBa O ToOJsMa CTENEeH Ha HWH(POPMAIMOHHUTE U
koMyHuKaoHHu TexHosnoruu (MKT). ITo To3u HauMH ce ¢b31aBaT MHOTO pa3HOOOpa3HU TEXHOIOTUYHO-
oJ00peHH MOAX0/AH, & TUTUTATHUTE HHCTPYMEHTH TPAaHCPOPMHUPAT TPAIUIIMOHHOTO 0Opa3zoBanue. OcBeH
TOBA, ¢ ObP30TO HABJIM3aHE HA MHOBAaTUBHU TEXHOJIOTHUHU U TOBCEMECTHATA TUTUTAIN3ALUs, KOMIIOTBPHUTE
UIpU CE MPEBPHILIAT B HEpPa3JeHA YacT OT €KEIHEBHUETO Ha ChbBPEMEHHOTO MOKOJEHHE M COLMaHara
KyJITypa Karo I1su10. JIurutagHure Urpu Ha BCUUKU Iuiatropmu (ye6-0a3upaHu, KOH30JIHU, KOMIIOThPHU
WM MOOWJIHM yCTpPOMCTBA) HE caMmO MPUAOOUBAT BCE IMO-TOJIIMA MOMYISIPHOCT, HO U Ca €XKEIHEBUE 3a
HOJPACTBALIUTE U MJaJuTe XOopa. BbIpeku ye MoBeYETO WUIPU ca NpeAHAa3HAuYeHW 3a 3abaBiieHHE U
pasBie4eHnEe, CIOCOOHOCTTA UM J1a IPUBJIHYAT MOTPEOUTENIUTE JIa UTPAAT MHOTO YaCOBE MOXKE J1a HAaMepH
ApYyro, MO-CMHCIEHO MPUJIIOKEHUE — e(PEeKTHBHO Ja YJIeCHsSBa y4yeOHHUsS IpPOLEC, KaTo ChIIEBPEMEHHO
OCHUTypsIBa aHT@KHUPALI0 U MOTUBUPALLO IIpeKuBsABaHe. [IpoliechT Ha HHTErpUpaHe Ha UTPUTE B IEHHOCT C
11eJ1, pa3IM4yHa OT 3a0aBlieHUe, € U3BECTEH KaTo UTpoBU3aLinsi. MacOBOTO HaBIM3aHE HA UTPUTE BbB BCUUKHU
00JIaCTH TOATHKBA YYUTEIUTE J1a 3all0YHAT Ja OCh3HABAT TEXHHUs IMOTEHIMAN B mpenopaBaHero. [lo-
100poTO My pa3OupaHe € OT ChIIECTBEHO 3HaUeHUE 3a €(PEKTUBHOCTTA HA UTPOBO-0a3UPaHOTO OOyUYECHHUE,
(MBO), BbB BCHMUKHM Y4eOHM IPEIMETH, HE CaMO B HayKaTa, MH)XEHEPCTBOTO W MareMaTHhkara, HO U B
COLMAJIHUTE HayKu. MHOro mpoyyBaHMs M3CIEIBaT M aHAIM3MpaT W3IMOJ3BaHETO Ha MH(OpMalMOHHU
TEXHOJIOTMH OT YUUTEJIHUTE U TSIXHOTO Bb3ACHCTBHE BbPXY YUEOHHUS MPOIEC U METOAUTE Ha MPENOIaBaHe.
YecTo TEXHOIOTUYHU PECYPCH, KaTO JUTUTAIHUTE 00pa30BaTeIHU UIPHU, Ca U3TOYHUK Ha MHPOPMAIUSI U
3HAHUA U MO TO3W HAYMH MOTrar Ja 3aMecCTAT TPAAUIMOHHUTE Y4eOHUIM WM pabOTHU TETPaiKH, TOUHO
KaKTO JPYTd eNeKTPOHHM yueOHH pecypcu. MrpurTe morar a OKa)kaT ChILIECTBEHO BIUSHUE BBPXY
oOpa3oBaTeHUs MPOLIEC, Thil Karo ca CIOCOOHU Ja MpeICTaBAT y4yeOHMs MaTepuai 10 HayuH, KOMTO
aHra)xvpa ¥ MOTUBHUpa ydamure. Ponsta Ha UrpoBU3alUsATa B YUWIMITHOTO 0Opa3oBaHue o0aye € Majiko
n3cie/BaHa. 3aToBa MMa HYXJa OT OOLIMPHU M3CIEABAHMS 10 BBIIPOCHUTE, CBbP3aHM C BKIIIOUYBAHETO HA
00pa3oBaTeIHUTE UTPU B MPEMNOAABAHETO HA PA3TUYHU YUEOHH MTPEIMETH.

JlaHHMTE, HA KOUTO CE OCHOBAaBa HACTOSIIOTO M3CJE/IBaHE, ca OT JBE MPOYy4YBaHUs, IPOBEIEHNU HACKOPO
B bbirapust. ABTOpPBT U3Cile€Ba U aHAJIM3UPA PE3YATATUTE OT JBETE HALIMOHAJIHYU IPOYYBaHUS U pa3miekaa
JIB€ OCHOBHHU TeMu: IIbpBo, 1a u3cneaBa faHHUTE, Oa3UpaHU Ha MPOYYBaHUsS, OTHOCHO HY)KJlaTa OT UIPH,
IpeJHAa3HAYEeHU 3a YUYMIMIIHOTO oOpa3oBaHMe B bbiarapus, u Aa mpeaocTaBu CMHCICHO pa30upaHe Ha
MOTEHIIMaja Ha UTPOBU3allMATA, KaTO HAYMH 3a HaChpyaBaHE Ha Ipolieca Ha yuyeHe y yueHuuure. Bropo,
U3CIIEIBAHETO Pa3IVIek]a U CPAaBHSABA NO-CIIELUAIHO Bb3MICAUTE HA YUUTEIUTE U YUCHHULIUTE 32 UTPOBO-
06a3upaHoTo o0ydeHue o uctopusi. B cratusTa ca ouepraHu HIKOU aclEKTH, CBbP3aHU C U3MOJI3BAHETO Ha
KOMIIOTBPHHU UTPU B KJIaC M 0COOEHO B yacoBeTe Mo uctopus. IlpeacraBeHr ca MHEHHUATA HAa YUUTEIIUTE
M0 WCTOPUS U YYEHHUIIUTE OT CPEIHOTO YYWJIMILNE OTHOCHO uecToTara Ha u3noi3BaHe Ha MBO mpum
IpernojaBaHe, YecToTara Ha UrpacHe Ha 00pa30BaTeTHU UTPH U OLICHKATa Ha TSAXHAaTa rnojie3Hoct. Harmpasen
€ U CTaTUCTHYECKH aHaJIM3 Ha Bb3/IEUCTBUETO HAa 00pa30BaTEIHUTE BUIACOUTPU BbPXY MHOTO acleKTH Ha
00y4eHHUETO M TSAXHaTa MPUTOJHOCT 3a yueOHHUs Mpoliec MO pazInyHu yueOHHu npeameru. M3cnenBanero
npejiara TMCKyCHsi OTHOCHO Pa3BUTHETO Ha 00pa30BATEIIHUTE KOMIIOTHPHU UTPU U TIXHOTO UHTETpUpaHe
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B IIpCIOAAaBaTCIICKATa MMPAKTHKA KaTO NHOBATUBCH MHCTPYMCHT 3da MOTUBHUPAHC U AHTAXKUPAHC HA YUAIIIUTC
B YUeOHHMS TIpOIIEC.

[T'18] Paunova-Hubenova, E., Terzieva V. Information Technologies in Bulgarian School Education.
INTED2019 Proceedings (International Technology, Education and Development Conference), IATED,
2019, 5226-5235, ISBN:978-84-09-08619-1, ISSN:2340-1079, DOI: 10.21125/inted.2019.1302

Abstract

New technological tools are essential for almost all areas of today’s society, and the school education
accepts the innovations, too. The adolescents use gadgets to communicate, listening to music, playing
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 play an essential role in keeping it up to date with the global tendency to 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 Bulgarian school education. The comprehensive questionnaire
collected data from the main actors in the learning process — teachers and students in all educational 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
correct 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 on the report of 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 integrating the innovative technologies in schools. For a more
accurate analysis of the current state besides the answer 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 search the
possible reasons for the survey results and give some directions for future policies in this area.

Pezome

HoBuTte TeXHOIOTMYHU UHCTPYMEHTH Ca OT ChIIECTBEHO 3HAUYEHHE 3a IIOYTH BCUUKH 00JIaCTH HA THEIIHOTO
O0IIEeCTBO M YYMIHUINHOTO OOpa3oBaHME ChINO Npuema HHoBammure. IlogpacTBammre wH3MOA3BAT
pa3zHoo0pa3HU yCTPOMCTBA 3a 1a KOMYHUKHPAT, Jia CIylIaT My3HKa, Ja UTpasiT UTPH U J1a U3BbPIIBAT MHOTO
ApYTH €XEAHEBHU JIEHHOCTH, TaKa ye ca CKJIOHHHU Ja TM M3MOJI3BAT 3a 00pa3oBaTeNIHU LieNU. 3aToBa B
JTHEIIIHO BpeME U3IOJI3BAaHETO Ha MH(OPMALMOHHU U KoMyHUKanmoHHU TexHojoruu (MUKT) B yueOHus
IpOIeC Urpae ChIIECTBEHA POJIs 3a MOJABPKAHETO My B CHOTBETCTBHE C INIoOANHaTa TEHJEHIMS KbM
aururanu3anus. JlokinagbT mpeacTaBs pe3ylTaTuTe OT MalladHO NpOoydyBaHE Ha HAIMOHAIHO HUBO,
HAcOYEHO KbM H3CJIE/IBAaHE HA MMApAaMETPUTE HA U3IOJI3BAHETO HA CbBPEMEHHHU TEXHOJIIOTUYHU CPENICTBA B
OBIrapcKOTO YUWJIMIIHO oOpa3oBaHue. M3uepraTenHUAT BBIPOCHUK CHOpa JaHHU OT OCHOBHHTE
YYaCTHHUIU B yUe€OHHUS MPOLEC — YIUTEIH U YIEHUIM BbB BCHUKU 00pa30BaTeIHU eTanu. TexHUTe OTTOBOpU
ca CpaBHEHHM M aHaM3MpaHu. ToBa MO3BOJIABA 331BI00YEHO pa30upaHe Ha OTHOILIEHUETO U IIEAHUTE TOUKU
KaKTO Ha YUHUTEJIUTE, Taka U Ha yueHHIuTe oTHOCHO ponara Ha UKT B yueOnus npouec. OcBeH ToBa j1aBa
BB3MOKHOCTH 32 MPETIOAKEHHSI 3a M0100psiBaHe Ha €PEeKTUBHOCTTA Ha TAXHOTO MPHIIOKEHHUE. 3a TPABUIIHO
TBJIKYBaHE Ha PE3YATATUTE OT MPOYYBAHETO € MpeACTaBeH NpoduiabT Ha aHkeTupanute. OCHOBHHTE
aCMeKTH, KOUTO ca U3CIIeIBAaHM Ca BUJIOBE U3IOJI3BAaHU YCTPONCTBA B yUeOHUS MPOLEC U YECTOTara UM Ha
U3I0JI3BAHE CIIOPE]] YICHULIUTE U YUUTEIUTE. ABTOPUTE pa3IvIeKJaT PE3yATaTUTE 3a TE3U aCIEKTH CIIOPE]
BCEKHM YUMJIMIIEH eTanm U ydeOeH npenmer. M3cienBaHeTo oreHsiBa U MPEANOCTABKUTE U IPEUKUTE 3a
MHTETPUPAHE Ha NHOBAaTUBHUTE TEXHOJIOTMH B YUWINIIATA. 3a TIO-TOYEH aHAJIN3 Ha TEKYIIOTO ChCTOSHUE,
OCBEH OTIOBOPUTE Ha 3aTBOPEHUTE BBIPOCH, BHUMATEIHO CE€ aHAJIU3UpAT U CBOOOJHUTE KOMEHTapu Ha
aHketupanute. OCBeH TOBa, B CTaTHsATa c€ OOCHXKIAa KAaK CBHBPEMEHHHUTE TEXHOJOTUU BIHSAT U
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TpaHchopMUpaT TPAAUIIMOHHNUS 00pa30BaTENIEH MPOLEC U MO00PSIBAT HETOBOTO KaY€CTBO U €()eKTUBHOCT.
ABTOpHUTE THPCAT BE3MOKHUTE NPUYMHH 32 OOSICHEHHE Ha PE3YATATHTE OT MPOYYBAHETO M JaBaT HAKOU
HACOKH 3a ObJICIIM MOJIUTHUKU B Ta3u 00JacT.

[T'19] Paunova-Hubenova, E., Terzieva, V., Todorova, K. The Role of ICT in Teaching Processes in
Bulgarian Schools. Proceedings of 29™ Annual Conference of the European Association for Education in
Electrical and Information  Engineering (EAEEIE), pp. 1-6, [IEEE, 2019, DOL
10.1109/EAEEIE46886.2019.9000463

Abstract

As the twenty-first century is dominated by information and communication technologies (ICT), they are a
fundamental factor for innovation both in social and economic sectors. Education has an essential role in
this process, as it is responsible for the establishment of the necessary knowledge and skills in students
today, who will be the key driver in future development. ICT has been widely introduced to school programs
for students to learn, but the meaningful integration of technology into classrooms is not strongly evident.
Until recently, the use of these technologies in education practice is not explored in details. Many studies
point out that teachers are the key determinant to the effective use of ICT in teaching practice. However,
the issue of how students perceive the efforts of teachers in this direction have to be further explored. There
are a lot of related studies worldwide, but very few empirical research has been done to investigate this
issue in the context of Bulgaria. The authors make a scientific study on the role and impact of ICT to
comprehensively demonstrate the effects of technology tools on the learning process. For that purpose, a
survey that applies multiple case study methodology is performed, where both teachers and school students
were the units of sampling used. The goal is to explore their views concerning the impact and importance
of technology in education. The presented research formalizes and assesses the main aspects that refer to
the use of new technologies in the education process. The current paper focuses on several issues concerning
the application of ICT resources and tools in science, technology, engineering and mathematics (STEM)
and other subjects. The results point to the importance of providing appropriate conditions for effective
teaching, so teachers can employ a wide range of technology resources to support many different
pedagogical strategies to enhance the comprehension of students.

Pezrome

TBil karo JBaJieceT U MBPBH BEK € JOMUHHUPAH OT HH(POPMANMOHHUTE W KOMYHUKAIIMOHHHU TEXHOJIOTHH
(MKT), Te ca dynnamenTaneH (hakTop 3a MHOBAIIMU KaKTO B COI[MAIIHUSA, TaKa U B UKOHOMHYECKHS CEKTOP.
OOpa3zoBaHUETO HWrpae ChHIIESCTBEHA POJIST B TO3M IPOIEC, ThH KAaTo € OTTOBOPHO 3a Ch3/IaBaHETO Ha
HEO0OXOTUMUTE 3HAHUSI U YMEHUS y HACTOSAIIUTE YUCHUIIU, KOUTO Iie ObJIaT KJIFOYOB JIBUTATEN B OBACHIOTO
pazButre. MKT ca mupoko 3acThIIEHW B YYHJIMIIHUTE MPOTPaMU, HO CMHUCIICHOTO HHTETpPHpaHE Ha
TEXHOJIOTHMHUTE B KJIaC BCE OIlle He € Joka3aHo. JIoCKOpo M3MOJI3BaHETO Ha TE3U TEXHOJOTHWHU B ydeOHaTa
MPaKTHKa HE € OMJI0 MU3CIIeIBAaHO TOPOOHO. MHOTO IPOYYBaHHS TTOCOYBAT, Y€ YUUTEIUTE Ca KITFOUOBHST
dakrop 3a epextuBHOTO M3Mon3Bane Ha KT B mpemonaBarenckara mpakTHka. BeIpochT Kak YUYCHHUIIUTE
BB3MPUEMAT YCHIIMATA HAa YYUTEIHWTE B Ta3W HAacOKa obaue TpsOBa na ObAe AOMBIHUTEIHO MpoydeH. B
CBETOBEH MaIiad nMa MHOTO MOJ00OHU U3CIIEABAHUS, HO CPABHUTEITHO MAJIKO EMITMPUYHU U3CIIEIBAHUS Ca
MIPOBEJICHM, 3 JIa Ce MPOYYH TO3H BBIIPOC B KOHTEKCTA HA bhJraprs. ABTOpPHUTE IIPABSIT HAYYHO IMMPOYYBAHE
Ha poisaTa u Bb3aerictBueto Ha MKT, 3a ma ce meMoHCTpUpar UAI0CTHO e(heKTUTe Ha TEXHOJIOTHUYHUTE
Cpe/ICTBa BbPXY YUeOHHS MpoIiec. 3a Ta3| el € POBEJACHO H3CIIeABAHE, KOSTO MpHJIara METOI0JIOTHS Ha
MHOKECTBO Ka3yCH, Karo B M3BaJKaTa y4acTBaT KakTO YUHTENH, Taka U yueHunu. Llenta e na ce nmpoyuar
TEXHUTE BB3IVICAN OTHOCHO BB3JICHCTBHETO W 3HAYCHHWETO HA TEXHOJOTHMUTE B O0Opa30OBaHHETO.
[IpencraBeHoro wu3cienBaHe (opManu3upa M OLEHSBa OCHOBHHTE AacCleKTHU, KOHTO CE€ OTHACAT MO
M3I0JI3BAaHETO HAa MHOBAaTHBHUTE TEXHOJIOTHH B yueOHUs miporiec. Hacrosmiara crarus ce pokycupa BbpXy
HSKOIIKO BBIIpoca, cBbp3aHu ¢ npuioxenuero Ha KT pecypcu u cpenctBa B HaykaTa, TEXHOJIOTUUTE,
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nHxeHepctBoro M Maremarukara (STEM) wm npyru npeameru. Pesynrarure couaT BaXKHOCTTa Ha
OCHUTYPSIBAHETO HA MOAXOIAIIM YCIOBUS 3a €(EKTUBHO IPENOJAaBaHE, Taka 4e yYUTEIUTE Ja MOrar Ja
M3II0N3BaT LIMPOK HA0Op OT TEXHOJOTMYHHU PECypCH B MOJAKpENa Ha MHOTO pa3iM4yHH IEeAarorndecku
CTpaTeruy 3a nofoopsiBaHe Ha pa30MpPaHETO HAa yUCHULIUTE.

[I'20] 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 — BdKCSE2019, pp. 1-8, [IEEE, 2020, ISBN:978-1-6654-1043-4, DOL:
10.1109/BdKCSE48644.2019.9010600

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.

Pezrome

B mocienHuTe rOogMHH pEeCypcHTe 3a eIEKTPOHHO OOydYeHHE ce Pa3NpOoCTPaHsBAT BCE MO-IIUPOKO B
YUUJIMIIHOTO 00pa30BaHuUeE IO LIETUs CBST, Thil KaTO T€ ca MPEANoCcTaBKa 3a ePEeKTUBEH y4eOeH IMpoliec.
Te3u pecypcu ca pasnpbCHaTH B MHOTO yeOCAWTOBE M TAXHOTO THPCEHE OTHEMa TBBHPJIE MHOTO BpEME.
Brrpeku TIXHOTO pazHOOOpa3ue, YECTO € TPYAHO 3a YUUTEIUTE 1a HaMepAaT noaxoasauure pecypeu. Cren
aHaJIM3 Ha KOHCTATAllMMUTE OT AaHOHWMHO OHJIAWH TPOYYBAaHE Cpel OBITAPCKH YYUTEIH OTHOCHO
m3nomBaHeto Ha UKT wu pecypcn 3a enekTpoHHO oOOydeHHe, HW3CIeOBATENIUTe YCTaHOBHXaA
HEOOXOAMMOCTTa OT JIECEH JOCTBII /0 Pa3JIMYHU EJIIEKTPOHHU Y4eOHU pecypcu, MpeaHa3HaueH! 3a
YYUIHMIIHO 0Opa3zoBaHue. JlOKIaabT mpe/iara KOHIENIHS 3a TOpTal 3a IEHTPaJu3upad JOCTHII, KbJETO
MOTpeOUTENUTE Ja KauBaT BPB3KU KbM PECYPCH 3a €JIEKTPOHHO OOYYEHHE, KOUTO Ca KPaTKO OMUCAHU U
KIacU(UIIMPAHU CIIOpE]] HIKOJIKO MoKa3aTens. Te BKIIUBaT JOCTHITHOCT, TUII, IPEIMET, YUHIUIICH Kiac,
el ¥ APYr" 3HAaYMMU NapaMeTpu. besmnarHara peructpanus 3a yYUTEI U YYECHHIIM 1I€ MO3BOJIM J1a Ce
cbOUpar JaHHM CTOpe]l TPYNHUTe MOTPEOUTENH, a ce MPaBAT aHAIM3U Ha M3I0JI3BAHETO Ha PEeCypCcuTe, J1a
Ce€ OTKPHBAT TEHJICHIIMU U J]a CE MPAaBST 3aKJIIOYEHUS 32 ObJICIIN MOJUTUKH B 00IaCTTa.

[['21] Terzieva, V., Todorova, K., Ivanova, T. Conceptual Model of Intelligent Educational System and
the Need of Big Data Analytics. Proceedings of Big Data, Knowledge and Control Systems Engineering —
BdKCSE"R2021, IEEE, pp- 1-8, 2021, ISBN:978-1-6654-1043-4, DOI:
10.1109/BdKCSE53180.2021.9627252

Abstract

Our society relies on a wide variety of information and communication technologies (ICT) in almost all
areas, and education is also deeply impacted. ICT allows teachers and students to actively use innovations,
thus increasing the efficiency of the learning process. This research proposes a conceptual model of an
intelligent educational system that is in line with contemporary tendencies in the educational area and meets
the needs and requirements of digital generation learners. This model presents our view for an innovative
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learning environment that uses various information and Big Data technologies to provide efficient,
intelligent, and personalized education through direct control and management of the instructional process.

Pesiome

CBBpeMEHHOTO OOIECTBO pazdyWTa Ha TOJSMO pa3sHOOOpazue OT WH(POPMAIMOHHU U KOMYHHKAIIMOHHU
texnosorun (MKT) B moutn Bcuuku 0067acTH, Karo oOpa3oBaHUETO CHINO € CWiIHO ToBmusHo. KT
[I03BOJIABAT HA YYUTEJIUTE W YYEHULUTE Ja M3IO0J3BaT AKTUBHO MHOBALMUTE, Karo IO TO3M HAuUH
MOBUINIABaT €(heKTUBHOCTTA Ha yueOHUs mporuec. [IpennoxkeHoTo u3cieaBaHe MpeaAcTaBs KOHIIENTYyaJleH
MOJIEJI Ha MHTEJIMIeHTHAa 00pa30BaTeIHa CUCTEMA, KOATO ChOTBETCTBA HA ChbBPEMEHHUTE TEHICHLMM B
oOpa3zoBarenHaTa o0JIacT U OTroBapsi Ha HY)KAUTE U U3UCKBaHUATA Ha 0OydyaBaluTe ce OoT T.Hap. HuppoBo
nokosieHue. To3u MoJen INpeacTaBs HALETO BHJKJAHE 32 MHOBaTHBHA y4yeOHa cpena, KOATO HU3I0JI3Ba
pazmuuan KT u TexHomoruu 3a rojeMu JaHHHM, 3a Ja OCUTypuU €(GEKTUBHO, WHTEIUICHTHO H
NEPCOHATM3UPAHO O0YUEHUE Upe3 TUPEKTEH KOHTPOJ U YIIPaBICHUE Ha YUeOHHS MPOIIEC.

[[22] Ivanova, M., Ivanova, T., Terzieva, V. Automating Assessment within Intelligent Education.
Proceedings of the 12th IEEE International Conference on Intelligent Systems - 1S°24, 1-6, IEEE Xplore,
2024, ISBN:979-8-3503-5098-2, ISSN:2767-9802, DOI: 10.1109/1S61756.2024.10705174

Abstract

The evolution of intelligent education is an inevitable result of the digitalization of the education area,
focusing on the teaching process, smart classroom functionalities, and engaging activities for students. This
paper presents an overview of intelligent education while paying particular attention to intelligent
assessment approaches. The role of semantic ontologies in intelligent education is outlined. The usage of
systems of mapped ontologies, including fuzzy ontologies for intelligent assessment, is discussed. An
innovative approach to an intelligent assessment of concept maps as graphical objects produced in students'
laboratory practice through applying deep learning is presented and results from their evaluation are
analyzed.

Pezrome

EBounonusaTa Ha HHTEIUTEHTHOTO 00pa30BaHUE € HEM30EKEH Pe3yiITar OT JUTHTaIN3aluaTa B 00JacTTa Ha
oOpa3oBaHMeTO, Karo (OKyCchT € BbpPXy IIpolleca Ha TMpenojaBaHe, (YHKIIMOHATHOCTUTE Ha
WHTEJUTCHTHATA KJacHa CTas M TOJATOTOBKAa HAa aHTaXUpalld JEWHOCTH 3a oOydaemuTe. Tasu crarus
mpescTaBs 0030p Ha WHTEIUTEHTHOTO OOydeHHe, KaTo oOpbhIla clelraaHo BHUMAaHHUE Ha MOAXOAUTE 3a
WHTEJUTEHTHO olleHsaBaHe. O4epTaHa € pojsiTa Ha CEMAaHTUYHUTE OHTOJIOTUU B UHTEIIUTEHTHOTO 00yUeHHUE.
OO6cpxkaa ce U3MOI3BAHETO HA CUCTEMH OT CBbP3aHU OHTOJIOTUH, BKIIFOYHTETHO PAa3MUTH OHTOJIOTHU 32
MHTEJIMTeHTHA OlleHKa. [IpencTaBeH € MHOBaTMBEH MOJIX0/] 32 MHTEJIIMTEHTHO OLEHSIBAHE HA KOHILIENTYaJHU
KapTh Kato TpadudHu OOEKTH, Ch3JaJICHU OT CTYACHTH MO BpeMe Ha JaOOpaTOpHU YIpakKHEHUs, upe3
Mpujiarane Ha qbJ100Kko ooydenue. M3BbpiiieHa € U OlleHKa Ha TOYHOCTTA Ha MPOTHO3HUTE MOJIEIH.

[T'23] Bontchev, B., Terzieva, V., Vassileva, D., Dankov, Y. Students Attitude to Serious Games for
Cultural Heritage. IFAC Papers Online, Proc. of 22th IFAC Conference on Technology, Culture and
International Stability (TECIS 2024), 58(3), pp. 316-321Elsevier, 2024, ISSN:2405-8963

Abstract

Serious games are video games designed for purposes other than entertainment and applied mainly for
education or training. In the context of cultural heritage, serious games leverage technology to engage
users in educational and immersive experiences related to historical sites, artifacts, and cultural traditions.
The paper explores how K12 and university students assess serious games for cultural heritage
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concerning game experience and learnability. The research focuses on appreciating students learning
tangible and intangible heritage by playing two serious video maze games — “The Heritage of Valchan
Voivoda” concerning intangible heritage and the “Let Us Save Venice” game about heritage resilience and
sustainability. The paper describes the game design process based on an automatic generation of the maze
using a formal description, the maze topology, and the methodology for evaluating game learnability and
game experience. The analysis compares results obtained by an experimental validation of the two games.
The findings prove that serious maze video games, as a part of digital culture, are an appropriate tool for
learning the cultural heritage of students of different ages.

Pesiome

Cepuno3HHUTE UTPH Ca BUJICOUTPH, IIPEJHA3HAUEHU 32 1I€JIU, Pa3IMYHU OT 3a0aBJIEHUE, U CE IIPUJIarar IIaBHO
3a oOpa3oBaHue win oOydyeHue. B KOHTekcTa Ha KyJITYpHOTO HAcleICTBO, CEPUO3HUTE UIPU U3I0JI3BAT
TEXHOJIOTHHTE, 32 J1a aHTAKUPAT MOTPEOUTEINTE B 3aBIaIBaIlld OOYUUTEIHN MTPEKUBSIBAHUSA, CBBP3aHH C
HCTOPUYECKH MecCTa, apTe(akTH U KyITypHHU Tpaauuuu. CTrartusTa U3cieiBa KaK YYEHHLIH W CTyACHTH
OLICHABAaT CEPUO3HUTE WUIPHU 3a KYITYPHOTO HACIEACTBO IO OTHOLICHME HA UIPOBOTO NPEKUBSIBAHE U
IIPUrOIHOCTTA 3a yueHe. M3cnenBanero ce pokycupa BbpXy OLICHKUTE Ha yJyallly, U3y4aBalld MaTepuaIHo
Y HEMaTEepUaIHO KYJITYPHO HACJIEICTBO, UpE3 MPOLIEC Ha UTPACHE Ha JIBE CEPUO3HU BUJIEO UTPU-JTA0MPUHTHI
— ,,HacnencrBoro Ha Bbivan BoiiBoja“, oTHacAIa ce JO HEMATepUaJIHOTO HACJIEACTBO, U urpara ,,Heka
cnacuM Benenus®, oTHacsma ce A0 M3APBHKIMBOCTTA M YCTOMYMBOCTTAa Ha HacieAcTBoTo. Crarusara
OIKCBA IIpolieca Ha IPOEKTHpaHe Ha Urpara, KOuTo e 6a3upaH Ha AaBTOMATUYHO I'eHepUpaHe Ha JaOUPHHTA,
KaTo c€ HU3MOI3BaT (OPMAIHOTO My OIMCaHME M Tomojorusita Ha Jyabupunta. IlpencraBeHa e wu
METOZO0JIOTHATAa 32 OLEHKA Ha IPUTOJHOCTTA 3a yYEHE Ha UIpara U UIPOBOTO IMPEKUBABAHE. AHAIU3BT
CpPaBHSBA DPE3YATAaTUTE, IOJYYEHU YpEe3 EKCIIEpUMMEHTAJIHA BajluJalus Ha JBeTe Urpu. Pesynrarure
JI0Ka3BaT, Y€ CEpUO3HMUTE BUJCOUTPU-TAOMPHHTH, KAaTO 4acT OT JUTUTalHaTa KYJITypa, ca IMOAXOASIL]
MHCTPYMEHT 3a U3y4aBaHE HA KYJITYPHOTO HACJIEACTBO HA YYEHUIU OT Pa3JIMYHU Bb3PaCTH.

[I24] Terzieva, V., Iichev, S., Ivanova, T., Todorova, K., Savov, T. Technologies for Intelligent and
Inclusive Education. Handbook of Research on Advancing Equity and Inclusion Through Educational
Technology, ch. 31, pp. 208-238, 2023, IGI Global, Hershey, Pennsylvania, USA, ISBNI13:
9781668468685, ISBN10: 1668468689 DOI: 10.4018/978-1-6684-6868-5.ch011

Abstract

The chapter presents the main functionalities of an Intelligent Educational System (IES) that enables a
personalized and adaptive learning process matching the requirements of inclusive education and discusses
corresponding pedagogical and technological approaches. Effective ways of organizing the tutoring process
using intelligent technologies are proposed based on a comprehensive analysis of inclusive education
approaches. The authors show how ontological models can be used to develop and recommend suitable
adaptive learning content and to support the personalized tutoring process. This chapter also discusses the
design and implementation of laser projection systems to increase learning efficiency. The goal is to raise
students’ engagement and ensure a more authentic learning experience by employing these systems as
augmented reality displays. Knowledge gained from industry, entertainment, and show business is utilized
to create hardware and software for the practical implementation of a laser projection system targeting
education.

Pestome

I'maBara npezcraBst OCHOBHUTE (DYHKIIMOHAJTHOCTH Ha HHTEIUIeHTHA cucteMa 3a obyuenue (MCO), kosTo
JlaBa Bb3MOXKHOCT 3a MEPCOHAIM3UPAH U aJaNTHBEH y4deOeH IpOIEeC, OTroBapsll] Ha M3UCKBAHMITA Ha
MpUOOIIABaIOTO 00pa3oBaHUE, KAaTO C€ OOCHKJIAT U CHOTBETHHUTE TNENArOTHYECKH W TEXHOJIOTHIHHU
noaxoau. Bp3 0CHOBa Ha LAJOCTEH aHAIM3 Ha MOIXOAUTE 3a MpUOoOIIaBaio oOpa3oBaHue ce Impesyiarar

29



eq)eKTI/IBHI/I Ha4YWHH 34 OPpraHU3UupPaHC HA ITPpOIICCa Ha 06yquHe C IIOMOIIITa HAa UHTCIIMI'CHTHH TCXHOJIOTHHU.
ABTOpHTE MMOKa3BaT KaK OHTOJIOTUYHUTE MOJICITH MOTAT Jia Ce U3IOJI3BaT 3a pa3paboTBaHe U MPETNophYBaHe
Ha MIoAXOoOsIo aJallTUBHO y‘-ICGHO CbAbpPKaHUC U 3a NOoAINOMAaraHe Ha MEPCOHAIU3UpPAaHUA MPOLEC Ha
oOydenue. Taszu maBa chII0 Taka 0OCHXKIA MPOSKTUPAHETO U BHEAPSBAHETO HA JIA3CPHH MPOXKEKITHOHHH
CHCTEMH 3a MOBUIIaBaHE HAa e(PEKTUBHOCTTA HA yueOHMs mporiec. LlenTa e 1a ce MOBUIIHM aHTXHPAHOCTTA
Ha YYaluTe U Ja Ce OCHTYPH IMO-aBTEHTHYHO 00y4YeHHE Ype3 U3IO0JI3BaHEe HAa T€3W CUCTEMH KaTo JUCILICH
3a J00aBeHa peamHOCT. 3HAHUATA, MPHUAOOWTH OT WHIYCTPHSTA, Pa3BICUCHHUATA W IIOyOHW3HECa, Ce
M3IIOJI3BAT 3a Ch3/[aBaHE Ha Xapayep U coPTyep 3a MPaKTUYESCKOTO MPUIIaraHe Ha JIa3epHa MPOKEKIIHOHHA
crcrema 3a 00pa3oBaTeIHH LIENH.

30



